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Abstract 

This dissertation addresses the research gap regarding the informal and formal learning activities that 

founding teams engage in while developing a new venture. The dissertation is based on two quantitative 

longitudinal studies focusing on the effects that these learning activities have on cognitive and affective 

team outcomes and on the mechanisms that mediate these effects. Informal learning behavior in the 

team and formal learning in form of a team intervention emerge as important antecedents to founding 

team outcomes, and to team performance in particular. The results concerning the mediating 

mechanisms highlight how important it is to translate learning activities into high-quality teamwork 

practices (role clarity and information sharing quality) in order to improve team outcomes. A detailed 

look at the findings, however, reveals intricate patterns for certain effects, for example, depending on 

the type of learning activity or the level of analysis. The findings also show that a team intervention’s 

impact on team outcomes is contingent on the extent of prior informal learning. Moreover, taking into 

account the characteristics of the entrepreneurial environment and of entrepreneurial learning and 

drawing on extant research on team interventions in the context of larger organizations, this dissertation 

demonstrates how best to design and implement a team intervention for founding teams. In particular, 

the results of the intervention evaluation indicate that it is not sufficient to merely provide founding 

teams with feedback on team processes and outcomes; feedback rather needs to be complemented with 

team reflection and elaboration in the context of a teamwork session. This dissertation extends our 

understanding of the effects of learning in founding teams and offers theoretical and practical 

contributions to different research fields. 

Keywords: Founding teams; entrepreneurial learning; team learning; team training; teamwork quality; 

role clarity; information sharing quality; team performance; team satisfaction; multiple mediation; pre-

post study; evaluation  
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Zusammenfassung 

Diese Dissertation adressiert eine Lücke in der Erforschung informaler und formaler Lernaktivitäten in 

Gründerteams während des Gründungsprozesses. Die Arbeit basiert auf zwei quantitativen 

longitudinalen Studien und untersucht die Auswirkungen dieser zwei Lernaktivitäten auf kognitive und 

affektive Teamergebnisse sowie die vermittelnden Mechanismen. Informales Lernverhalten im Team 

und formales Lernen in Form einer Teamintervention erweisen sich als wichtige Faktoren, welche die 

Ergebnisse von Gründerteams und hier insbesondere die Teamleistung beeinflussen. Die Resultate der 

Analysen unterstreichen, wie wichtig es für Gründerteams ist, Lernaktivitäten in gute Arbeitspraktiken 

im Team (Rollenklarheit und Qualität des Informationsaustauschs) zu übertragen, die wiederum auf die 

Teamergebnisse einwirken. Die detaillierten Ergebnisse für einzelne Effekte weisen jedoch auf 

kompliziertere Zusammenhänge hin, zum Beispiel in Abhängigkeit von der Art der Lernaktivität oder 

dem Analyselevel. Es lässt sich ebenfalls schlussfolgern, dass die Wirkung der Teamintervention auf 

die Teamergebnisse vom Ausmaß des vorherigen informalen Lernens im Team abhängt. Auf Grundlage 

der spezifischen Charakteristika des unternehmerischen Umfelds und des unternehmerischen Lernens 

sowie der bestehenden Forschung zu Teaminterventionen in größeren Organisationen legt diese 

Dissertation darüber hinaus dar, wie eine solche Intervention für Gründerteams zu konzipieren und 

durchzuführen ist. Die Evaluation der im Rahmen der Dissertation erfolgten Teamintervention deutet 

darauf hin, dass Feedback zu Teamprozessen und -ergebnissen allein nicht ausreicht, sondern von 

gemeinsamer Reflektion und Austausch zum Thema Teamarbeit begleitet werden sollte. Insgesamt 

erweitert diese Untersuchung das Verständnis von Lernen in Gründerteams und bietet theoretische und 

praktische Beiträge zu verschiedenen Forschungszweigen. 

Schlagwörter: Gründerteams; Lernen im unternehmerischen Kontext; Teamlernen; Team-Training; 

Teamarbeit; Rollenklarheit; Qualität des Informationsaustauschs; Teamleistung; Teamzufriedenheit; 

multiple Mediation; Prä-Post-Studie; Evaluation 
  



     

1 

 

1 Introduction 

In times of change learners inherit the earth; while the learned find themselves 

 beautifully equipped to deal with a world that no longer exists.  

             Hoffer, 1982, p. 146 

 

High uncertainty, complexity, and constant change characterize the entrepreneurial context (Baum, 

Frese, Baron, & Katz, 2012; McMullen & Shepherd, 2006; Politis, 2005; Ravasi & Turati, 2005), which 

correspondingly has been described as “chaos and catastrophes” (Bygrave, 1989, p. 7). Entrepreneurs, 

that is, individuals who identify and implement business opportunities (Uy, Foo, & Song, 2013), 

frequently operate in emergent markets, handle vaguely defined technologies without proven viability, 

and engage in novel management tasks (Eisenhardt & Schoonhoven, 1990). Furthermore, they often 

lack relevant experience, appropriate organizational structures, performance records, and legitimacy 

(Shepherd & Douglas, 2000; Stinchcombe, 1965; Zimmerman & Zeitz, 2002).1 Moreover, 

entrepreneurs usually have limited resources, such as financial capital, information, or time (Hanlon & 

Saunders, 2007; Ravasi & Turati, 2005; Smilor, 1997; Venkataraman, 1997). Due to these constraints, 

establishing a new venture is not a trivial self-propelling endeavor. Instead, it is associated with high 

personal risk and uncertainty, and, correspondingly, a high risk for failure (Hogarth & Karelaia, 2012; 

Mantere, Aula, Schildt, & Vaara, 2013; McGrath, 1999). Stinchcombe (1965) referred to the high 

mortality rate of new ventures compared to that of more established organizations as the liability of 

newness. There are no simple rules, techniques, or plug-and-play mechanisms that, if applied, would 

automatically result in a successful venture.  

Confronted with this liability of newness, entrepreneurs in nascent ventures depend on the ability and 

willingness to build and continuously update knowledge and skills—in short, to learn. Failure to learn 

“can be disastrous” (Baron, 2004, p. 234). Learning reduces the risk associated with founding a venture 

and helps overcome the challenges associated with the liability of newness (Shepherd & Douglas, 

2000). Given the high relevance of learning in an entrepreneurial context, researchers have concluded 

that the entrepreneurial process and learning are inextricably intertwined (e.g., Corbett, 2005; Holcomb, 

                                              

1 Legitimacy refers to “a social judgment of acceptance, appropriateness, and/or desirability” (Zimmerman and Zeitz, 
2002, p. 416). The authors described legitimacy as a resource that nascent ventures need to build in order to gather 
other resources.  
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Ireland, Holmes, & Hitt, 2009; Ravasi & Turati, 2005).2 The process of starting a business has also 

been described as a “substantial learning situation” (Gibb & Ritchie, 1982, p. 35).  

Entrepreneurial learning has been defined as the development of knowledge and skills for being 

effective at starting up and managing new ventures and the generation of meaning in the process of 

opportunity recognition and venture development (Politis, 2005; Rae & Carswell, 2001). This area has 

developed into an important field of interest within entrepreneurship research (Cope, 2005; Harrison & 

Leitch, 2005; Voudouris, Dimitratos, & Salavou, 2011; Wang & Chugh, 2014). In multiple research 

efforts, authors have theorized about the importance of entrepreneurial learning for venture outcomes 

such as opportunity recognition, performance, venture success, or growth (e.g., Corbett, 2005; Deakins 

& Freel, 1998; Holcomb et al., 2009; Lumpkin & Lichtenstein, 2005; Minniti & Bygrave, 2001). 

Together, this work implies that the ability and willingness of entrepreneurs to learn plays a critical role 

in determining their success (Lumpkin & Lichtenstein, 2005; van Gelderen, van der Sluis, Lidewey, & 

Jansen, 2005), and by extension, in influencing the economic and societal benefits associated with 

entrepreneurial activity (Audretsch & Keilbach, 2004; Baumol & Strom, 2007; Fritsch & Mueller, 

2004). Thus, learning can be considered a key competitive advantage (Unger, Rauch, Frese, & 

Rosenbusch, 2011; Voudouris et al., 2011; Zhang, Macpherson, & Jones, 2006). Despite these research 

efforts, however, researchers’ knowledge about entrepreneurial learning is “rather fragmented” (Politis, 

2005, p. 400), and learning remains an “important and understudied aspect of entrepreneurship 

research” (Corbett, 2005, p. 486).  

Apart from increasingly emphasizing the importance of entrepreneurial learning, over the past years, 

researchers have repeatedly stressed the importance of the founding team for venture success (Klotz, 

Hmieleski, Bradley, & Busenitz, 2014; Schjoedt, Monsen, Pearson, Barnett, & Chrisman, 2013). As a 

result, entrepreneurship research has also increasingly shifted its attention from the individual 

entrepreneur to the founding team (e.g., Cooney, 2005; Harper, 2008; Kamm, Shuman, Seeger, & 

Nurick, 1990). A founding team is defined as two or more “individuals that […are] chiefly responsible 

for the strategic decision making and ongoing operations of the venture” (Klotz et al., 2014, p. 227), 

“have significant financial interest and participate actively in the development of the enterprise” 

                                              

2 The notion of entrepreneurial process refers to exploration (or discovery) and exploitation of opportunities (see 
Ardichvili, Cardozo, and Ray, 2003; Bygrave and Hofer, 1991; Choi and Shepherd, 2004; Eckhardt and Shane, 2003). 
Itinvolves all “the functions, activities, and actions associated with the perceiving of opportunities and the creation of 
organizations to pursue them” (Bygrave & Hofer, 1991, p. 14). 
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(Cooney, 2005, p. 229), and have “a common goal which can only be achieved by appropriate 

combinations of individual entrepreneurial actions” (Harper, 2008, p. 617).3 

Looking at these changes of focus in the field of entrepreneurship, it is surprising that both research 

developments have taken place separately. As research on entrepreneurial learning has so far neglected 

the team level and research on founding teams has failed to address the area of learning, research on 

learning in founding teams is still scarce. It has only recently been explicitly highlighted as an 

understudied area of research (Wang & Chugh, 2014). Combining the areas of research on founding 

teams and entrepreneurial learning and thus generating a better understanding of learning in founding 

teams is highly important given the relevance of learning and the prevalence of founding teams in the 

entrepreneurial context (see Chapter 1.1). Moreover, in comparison with individual learning, team 

learning involves more than one person and thus more complex interaction processes. For example, in 

team learning processes, the experience and knowledge of several team members can be built upon, but 

the learning process requires purposeful interaction and integration of the individual contributions (see 

Chapter 2.2). Hence, investigating team learning can yield insights not provided by the examination of 

individual learning efforts. The purpose of this dissertation is to add to the research on founding teams 

by empirically investigating the effects of two forms of learning (informal and formal learning, see 

Chapter 1.1.2) on the quality of teamwork practices and team outcomes in a longitudinal analysis.4 By 

exploring learning in founding teams, this dissertation advances the overarching fields of 

entrepreneurship research, learning research, training research, and team research.  

The following chapters first provide an overview of the development of the entrepreneurship research 

field, which represents the larger context of this dissertation (Chapter 1.1). Here, extant research on 

founding teams (Chapter 1.1.1) and on learning in the entrepreneurial context (Chapter 1.1.2) is briefly 

outlined and the relevant gaps of research are highlighted. Additionally, the relevance of learning in 

founding teams is discussed. Next, Chapter 1.2 describes the research questions and the calls for 

research guiding this dissertation and Chapter 1.3 elaborates the methodology applied herein. Chapter 

1.4 presents a summary of the contributions of this dissertation. This introduction concludes with an 

overview of the structure of the dissertation (Chapter 1.4.5).  

                                              

3 According to this definition, founding teams represent a specific type of team. Teams more generally have been 
defined as “a collection of individuals who are interdependent in their tasks, who share responsibility for outcomes, 
[and] who see themselves and who are seen by others as an intact social entity” (Cohen and Bailey, 1997, p. 241). 

4 High-quality teamwork practices are defined as effective and efficient processes and emergent states that convert 
team inputs into team outcomes (such as team performance or satisfaction with the team) with the aim to implement 
taskwork and achieve collective goals (see Marks, Mathieu, and Zaccaro, 2001). 
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1.1 Entrepreneurship Research  

Past definitions of the field of entrepreneurship were often associated with the creation of new 

organizations (e.g., Bygrave & Hofer, 1991; Carland, Hoy, Boulton, & Carland, 1984; Gartner, 1988), 

whereas more recent definitions have emphasized “the creation, enhancement, realization, and renewal 

of value [… and] the creation and/or recognition of opportunities” (Timmons & Spinelli, 2009, p. 101) 

independent of the organizational context.5 Similarly, in their frequently cited (and debated) article, 

Shane and Venkataraman (2000, p. 218) defined the field of entrepreneurship with the questions of 

“how, by whom, and with what effects opportunities to create future goods and services are discovered, 

evaluated and exploited […It thus] involves the study of sources of opportunities […] and the set of 

individuals who discover, evaluate, and exploit them”.  

Early entrepreneurship research was focused on understanding which static entrepreneurial traits define 

the individual entrepreneur and distinguish him or her from non-entrepreneurs (Cope, 2005). The field 

of entrepreneurship has since undergone important developments and research in the area of 

entrepreneurship has increased substantially over the last few decades (Busenitz, Plummer, Klotz, 

Shahzad, & Rhoads, 2014).6 Reacting to the criticism that the personality-centered approach was 

“inherently futile” (Low & MacMillan, 1988, p. 148; e.g., Gartner, 1988), researchers interested in 

entrepreneurial individuals first began to investigate entrepreneurial activity and the entrepreneurial 

process (e.g., Bygrave & Hofer, 1991; Gartner, 1985) and then, more recently, to emphasize the role of 

cognitive mechanisms (e.g., Baron, 1998; Baron, 2004; Baron & Ward, 2004; Hmieleski & Baron, 

2009; Kickul, Gundry, Barbosa, & Whitcanack, 2009; Mitchell et al., 2002; Shane, 2000; Shaver & 

Scott, 1991).7 The recent focus on entrepreneurial learning represents a valuable extension of the 

cognitive perspective, as the latter “either ignores learning or implicitly assumes that the learning 

function is inherent within broader knowledge and cognitive constructs” (Corbett, 2007, p. 113). As 

knowledge is a static construct while learning is a process, a learning perspective “can provide some 

                                              

5 Opportunities are “situations in which new goods, services, raw materials, markets, and organizing methods can be 
introduced through the formation of new means, ends, or means-ends-relationships” (Eckhardt & Shane, 2003, p. 336) 
and be “sold at costs lower than their costs of production” (Shane and Venkataraman, 2000, p. 220). For a more detailed 
discussion about how entrepreneurs recognize and evaluate opportunities and an introduction to the discussion whether 
opportunities are discovered or enacted, see, for example, Alvarez and Barney (2007), Ardichvili et al. (2003), Baron 
(2006), Dutta and Crossan (2005), Eckhardt & Shane (2003), Kirzner (1999), Shane (2000), or Vaghely and Julien 
(2010). 

6 See Carlsson et al. (2013) for a detailed overview of past entrepreneurship research. 

7 For a more positive view of the contributions of the personality approach to entrepreneurship research, see Rauch 
and Frese (2012). 
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clarification as to why entrepreneurs develop certain cognitive behaviors and knowledge structures” 

(Corbett, 2005, p. 473).  

Furthermore, following a groundbreaking article of Kamm et al. (1990), entrepreneurship research has 

begun to investigate founding teams more frequently (e.g., Blatt, 2009; Breugst, Patzelt, & Rathgeber, 

2015; Brinckmann, Salomo, & Gemuenden, 2011; Leung, Foo, & Chaturvedi, 2013; Lim, Busenitz, & 

Chidambaram, 2013). In the past, entrepreneurship research was largely focused on the individual 

entrepreneur even though many entrepreneurial endeavors are undertaken not by a single individual, 

but by a founding team (Klotz et al., 2014; Lim et al., 2013). The previously prevalent romantic notion 

of the entrepreneur as “a lone hero, battling against the storms of economic, government, social, and 

other environmental forces” (Cooney, 2005, p. 226) thus neglected the predominance of ventures 

started as a team effort. Similarly, the image of the entrepreneur as “a sagacious pursuer of opportunities 

and a bold risk taker” (Ravasi & Turati, 2005, p. 138) overlooked the fundamental learning processes 

taking place during the entrepreneurial process. In the following, a brief selective overview of extant 

research on founding teams and entrepreneurial learning is provided. 

1.1.1 Founding teams 

Nascent ventures are often created by teams (e.g., Klotz et al., 2014; Lim et al., 2013; Ruef, Aldrich, & 

Carter, 2003). Establishing a venture as a team allows bringing together skills and expertise, distributing 

risk, and compensating for individual weaknesses. Given that pursuing entrepreneurial ideas requires a 

variety of knowledge and skills, these advantages are essential (Ravasi & Turati, 2005; Timmons 

& Spinelli, 2009). Moreover, in view of the limited resources available to nascent ventures, the team 

with its variety of resources represents an important asset. Thus, according to Cooper and Daily (1997, 

p. 144) “entrepreneurial teams are at the heart of any new venture”. One stream of research on founding 

teams concentrates on understanding how team characteristics such as pre-founding experience, 

heterogeneity, or capabilities influence the team’s success. A second stream of research investigates 

how these characteristics translate into venture outcomes by focusing on the role of processes and 

behaviors (such as conflict, leadership behaviors, or social interaction) and emergent states (such as 

commitment or collective cognition).8 In the following, both streams of research are briefly introduced. 

                                              

8 Emergent states are “constructs that characterize properties of the team that are typically dynamic in nature and vary 
as a function of team context, inputs, processes, and outcomes. Emergent states describe cognitive, motivational, and 
affective states of teams” (Marks et al., 2001, p. 357). Collective cognition refers to “structures of collective meaning 
that emerge in or coordinate the activities of a group” (Akkerman et al., 2007, p. 40). 
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The chapter then concludes by providing an overview of the importance of two founding team 

outcomes, team performance and satisfaction with the team.9 

Pre-founding experience and heterogeneity of founding teams (e.g., with regard to functional 

background, demography, or prior experience) are two characteristics that have received a lot of 

attention in the founding team literature. Studies have shown that prior industry experience in the team 

positively influences employment growth (e.g., Colombo & Grilli, 2005; Colombo & Grilli, 2010; 

Cooper, Gimeno-Gascon, & Woo, 1994) or that the team’s prior executive experience has a positive 

effect on securing venture capital and obtaining an initial public offering (e.g., Beckman, Burton, & 

O'Reilly, 2007). Also, prior founding experience has been positively related to employment growth 

(Colombo & Grilli, 2005). Prior shared experience as a team relates positively to sales growth 

(Eisenhardt & Schoonhoven, 1990; Zheng, 2012). In addition, not only the amount, but also the fit of 

such prior experience with the strategy of the venture or the venture capital firm has been positively 

related to performance (e.g., Franke, Gruber, Harhoff, & Henkel, 2006; McGee, Dowling, & 

Megginson, 1995). In sum, these findings indicate that previously gained knowledge and skills can be 

leveraged in the founding team for the new venture. 

Regarding the heterogeneity of teams, however, findings across studies have not been consistent, 

partially due to the variety of operationalizations (Klotz et al., 2014; Maschke & Knyphausen-Aufseß, 

2012). Amason, Shrader, and Tompson (2006) found that more functionally heterogeneous teams 

yielded lower venture performance, particularly in the context of highly innovative ventures. In a 

similar vein, other researchers found positive effects of functional heterogeneity, for example, on firm 

performance (Kirschenhofer & Lechner, 2012), on sales growth (Vissa & Chacar, 2009), and on 

outcomes of initial public offerings (Beckman & Burton, 2008; Beckman et al., 2007; Zimmerman, 

2008). Other research has found no relationship at all between demographic heterogeneity variables 

and founding team effectiveness (e.g., Chowdhury, 2005). In addition to performance-related 

outcomes, research has investigated the relation between heterogeneity and non-performance outcomes. 

For example, Foo, Sin, and Yiong (2006) related educational background heterogeneity to team 

viability.10 Teams with heterogeneous prior experience also positively affect the learning processes of 

individual team members (Sardana & Scott-Kemmis, 2010). The authors showed that individual 

                                              

9 In this dissertation, team performance refers to performance as a team and team satisfaction to the team’s satisfaction 
with the team, if not indicated otherwise (e.g., the team’s satisfaction with the investor support). Whereas performance 
is usually considered a cognitive outcome, satisfaction represents an affective outcome (e.g., Brown, Sitzmann, and 
Bauer, 2010; Kraiger, Ford, and Salas, 1993; Spector, Dwyer, and Jex, 1988; Mathieu, Maynard, Rapp, and Gilson, 
2008). 

10 Team viability refers to the team members‘ satisfaction, participation, and capability and willingness to continue 
working together cooperatively (Barrick, Stewart, Neubert, and Mount, 1998; Sundstrom, de Meuse, and Futrell, 1990). 
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learning of entrepreneurs is greatest when entrepreneurs do not have prior experience with their role in 

the venture, while at the same time their team has heterogeneous experience and thus can provide 

learning support. In sum, however, research results concerning founding team heterogeneity have yet 

remained inconclusive.  

Another characteristic that has been investigated is founding teams’ capabilities. Research has 

positively related a founding team’s financing competence (Brinckmann et al., 2011), its relational 

capabilities, that is, the quality of collaboration with external partners (Brinckmann & Hoegl, 2011), 

and marketing-related capabilities (Zhao, Song, & Storm, 2013) to venture success. Brinckmann and 

Hoegl (2011), however, found (contrary to their hypothesis) that initial teamwork capabilities were not 

directly related to venture success.11 Other team composition variables explored by research are, for 

example, team size (e.g., Eisenhardt & Schoonhoven, 1996; Ucbasaran, Lockett, Wright, & Westhead, 

2003), changes to team composition (Boeker & Wiltbank, 2005; Chandler, Honig, & Wiklund, 2005; 

Forbes, Borchert, Zellmer-Bruhn, & Sapienza, 2006; Ucbasaran et al., 2003), or ownership structure 

(e.g., Breugst et al., 2015; Kroll, Walters, & Le, 2007; Leary & DeVaughn, 2009). 

Research on founding teams has also investigated how processes in the founding team are linked with 

team and venture outcomes (e.g., Klotz et al., 2014; Lechler, 2001; Vyakarnam & Handelberg, 2005). 

Conflict, for example, has been a prominent topic (Klotz et al., 2014). Building on the distinction 

between task and relationship conflict (Jehn, 1995; Jehn, 1997), research in the context of founding 

teams has generally found positive effects of task conflict and negative effects of relationship conflict 

on venture performance (e.g., Ensley & Pearce, 2001; Ensley, Pearson, & Amason, 2002); however, 

spillover effects of task conflict on relationship conflict have also been identified (Ensley & Pearce, 

2001).12 With regard to leadership behavior, shared leadership has been positively associated with 

venture performance (Ensley, Pearce, & Hmieleski, 2006; Ensley, Pearson, & Pearce, 2003; Hmieleski, 

Cole, & Baron, 2012). Studies investigating social interactions and teamwork are scarce, but have 

repeatedly associated them with venture outcomes. Regarding social team interactions, Foo et al. (2006) 

found that open communication and social integration relate positively to member satisfaction with 

team and venture and team viability. Watson, Ponthieu, and Critelli (1995) showed that both highly 

                                              

11 Initial teamwork capabilities refer to „the quality of collaboration of the founding team members“ (Brinckmann 
& Hoegl, 2011, p. 38).  

12 According to Jehn (1995), relationship conflict represents conflict with “interpersonal incompatibilities among 
group members, which typically includes tension, animosity, and annoyance”, whereas task conflict refers to 
“disagreements among group members about the content of the tasks being performed, including differences in 
viewpoints, ideas, and opinions” (p. 258). 
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effective interpersonal team processes (self-rated) and within-team agreement of these ratings of 

interpersonal team processes are related to higher self-perceived venture performance. 

Another stream of research has started to investigate the role of emergent states. For example, 

commitment and cognitive comprehensiveness, which refers to the extent to which issues are analyzed 

in the team in an exhaustive and intensive manner, have been related to team effectiveness (Chowdhury, 

2005). Group cohesion is another emergent state that has been shown to have a direct effect on new 

venture performance (Ensley et al., 2002). Collective cognition has also recently received increasing 

attention (e.g., Ensley & Pearce, 2001; Shalley & Perry-Smith, 2008; Shepherd & Krueger, 2002; 

Zheng, 2012). West (2007), for example, explored how the characteristics of a shared understanding of 

the venture’s strategy within the team influences venture performance. He found that in order to 

enhance performance, this type of collective cognition should be neither too consistent nor too divergent 

among team members. 

In sum, extant research has established founding teams as central to the entrepreneurial process (e.g., 

Eisenhardt, 2013; Harper, 2008; Klotz et al., 2014), which is also reflected in the importance that 

investors place on the quality of the founding team when making funding decisions (e.g., Franke et al., 

2006; Franke, Gruber, Harhoff, & Henkel, 2008; Zacharakis & Meyer, 1998). The performance of the 

founding team has often been considered important for the success of a venture (Chowdhury, 2005; 

Eisenhardt & Schoonhoven, 1990; Ensley et al., 2002; Schjoedt & Kraus, 2009; Vissa & Chacar, 2009; 

Vyakarnam & Handelberg, 2005; West, 2007).13 Ensley and colleagues observed that “the success of 

a venture is often a reflection of its team’s ability to meld talent and ability in a creative and coordinated 

fashion” (Ensley et al., 2002, pp. 365–366).  

Although performance and satisfaction represent two complementary outcome dimensions in many of 

models of team functioning (e.g., Cohen & Bailey, 1997; Gladstein, 1984; Kozlowski & Ilgen, 2006; 

LePine, Piccolo, Jackson, Mathieu, & Saul, 2008; Sundstrom, de Meuse, & Futrell, 1990), 

entrepreneurship research on satisfaction in founding teams is scarce. While extant literature on 

organizational teams has also noted the paucity of research on affective outcomes (Mathieu, Maynard, 

Rapp, & Gilson, 2008), team research has recently begun to investigate in parallel both cognitive and 

affective team outcomes (e.g., De Dreu & Weingart, 2003; Park & DeShon, 2010; Pearsall & Ellis, 

                                              

13 Team performance in general can be defined as “the extent to which accomplishes its goal or mission” (Joshi and 
Roh, 2009, pp. 600–601) or “the extent to which a team is able to meet its output goals […], the expectations of its 
members, or its cost and time objectives” (Kostopoulos, Spanos, and Prastacos, 2013, p. 1437). On the more concrete 
level, however, the definition of what constitutes performance depends on the type of team and task (Kozlowski and 
Bell, 2003) and can be captured by different operationalizations as well as from different sources (Ancona, D. G. and 
Caldwell, D. F., 1992b). In the context of this dissertation, founding team performance refers to the quality of the 
team’s work, the teams efficiency, and the flexibility in dealing with unexpected changes (see Shaw et al., 2011). 
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2006; Rockmann & Northcraft, 2010; Thatcher & Patel, 2011; van der Vegt, Emans, & van de Vliert, 

2001). In the learning context, affective outcomes are considered highly relevant as affective aspects 

are central to learning, and often trainings (explicitly or implicitly) aim to change affective outcomes 

(Brown, Sitzmann, & Bauer, 2010) 

In the entrepreneurship context, Foo et al. (2006) highlighted the relevance of the founding team’s 

satisfaction with the team and the venture. The authors suggested that high levels of satisfaction help 

founding teams persevere when facing challenges and thus contribute to the success of the venture. The 

researchers showed that the presence of a distinct leader, social integration, and open communication 

are positively related to the founding team’s satisfaction. In sum, research on founding teams has 

provided important insights, but “relative to their importance, there are still considerable gaps in our 

knowledge about the dynamics of new venture and family business teams […For example,] not enough 

work has been done to draw conclusions how these new venture teams form, function, grow, and evolve 

over time” (Schjoedt et al., 2013, p. 2).  

This dissertation proposes that investigating learning in founding teams and its effect on team 

performance and team satisfaction will generate important additional insights and thus help close 

existing gaps of knowledge. In the following section, the introduction to entrepreneurship literature 

proceeds with a brief overview of entrepreneurial learning and the corresponding research gaps. 

1.1.2 Entrepreneurial learning  

In recent years, entrepreneurship research has increasingly emphasized the importance of learning 

given the specific characteristics of entrepreneurial context described above (e.g., Cope, 2005; Wang 

& Chugh, 2014), underlining both the close interrelation of learning and the entrepreneurial process 

and the importance of learning for venture performance (e.g., Corbett, 2005; Corbett, 2007; Dimov, 

2007b; Holcomb et al., 2009; Lumpkin & Lichtenstein, 2005; Minniti & Bygrave, 2001). Extant 

research has explored entrepreneurial learning from two overarching perspectives. One perspective has 

mainly focused on the individual entrepreneur, while the other has taken a firm-level view at learning. 

However, investigations of team-level learning are limited.  

The first research stream has, through mainly theoretical or qualitative investigations, analyzed the 

characteristics of entrepreneurial learning and highlighted its experiential and social nature (e.g., Cope, 

2003; Cope, 2011; Deakins & Freel, 1998; Politis, 2005; Rae & Carswell, 2001; Taylor & Thorpe, 

2004). Relatedly, research has investigated the impact of entrepreneurial learning on venture outcomes. 

Both theoretical (e.g., Corbett, 2005; Deakins & Freel, 1998; Holcomb et al., 2009; Lumpkin 

& Lichtenstein, 2005; Minniti & Bygrave, 2001) and experimental efforts (Corbett, 2007; Dimov, 

2007b) have highlighted the importance of entrepreneurial learning for venture outcomes such as 
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opportunity recognition, performance, venture success, or growth. Given its purpose, this area has 

largely focused on the individual entrepreneur. However, insights to the team context have been limited. 

A second area of entrepreneurial research on learning has approached learning from a firm-level 

perspective. It has, for example, investigated learning in the context of firm internationalization or inter-

organizational learning (e.g., Bingham & Eisenhardt, 2011; Bruneel, Yli-Renko, & Clarysse, 2010; 

Zahra, Ireland, & Hitt, 2000) or related to the manner in which the support of venture capital firms 

affects learning and development in nascent ventures (e.g., Barney, Busenitz, Fiet, & Moesel, 1996; 

Baum & Silverman, 2004; Berglund, Hellstrom, & Sjolander, 2007; Sapienza, 1992). 

Although these academic efforts have provided valuable insights into learning in the entrepreneurial 

context, research on entrepreneurial learning at the team level has been largely neglected. Wang and 

Chugh (2014) observed that “little is known about how collective learning takes place in entrepreneurial 

teams” (p. 30) and raised the question how “learning help[s] to shape an entrepreneurial cluster” (p. 

34). This scarcity of research is notable for several reasons. First, as mentioned before, given the 

characteristics of the situation of a nascent venture, entrepreneurial learning is highly relevant regarding 

the entrepreneurial process. Second, reflecting the prevalence and importance of founding teams (e.g., 

Kamm et al., 1990; Lechler, 2001), research focusing on founding teams is already being conducted 

(see Klotz et al., 2014; Schjoedt et al., 2013) but has not sufficiently included learning. Third, team 

research in established organizations has already pinpointed team learning as highly relevant for team 

performance (e.g., Bresman, 2010; Edmondson, 1999; Edmondson, 2002; van der Vegt & Bunderson, 

2005; Wong, 2004).  

Only few research efforts have included the team level in their work on learning in the entrepreneurial 

context. Given their purpose, most of these research efforts only peripherally touched upon learning in 

the founding team (e.g., Breslin & Jones, 2012; Clarysse & Moray, 2004; Zhang et al., 2006). Other 

studies applied a multilevel organizational learning framework by Crossan, Lane, and White (1999) to 

the entrepreneurial context and briefly introduced the team as one level on which learning takes place 

(Brettel & Rottenberger, 2013; Dutta & Crossan, 2005; Franco & Haase, 2009; Jones & Macpherson, 

2006). The empirical work by Chandler and Lyon (2009) demonstrated the important role of a start-

up’s knowledge acquisition activities for venture performance. However, their study built on a cross-

sectional analysis of the CEOs’ perception of learning in the founding team and explicitly focused on 

“stabilized” teams “with established performance patterns” (Chandler & Lyon, 2009, p. 578), which 

might not be representative characteristics for founding teams in general. To the best of the author’s 

knowledge, no study has yet explored the consequences of founding team learning on team processes 

and team outcomes in nascent ventures.  

Moreover extant research on learning in the entrepreneurial context has not only largely focused on the 

individual level, but has also mainly investigated learning operationalized as informal learning. 
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Informal learning is “integrated into people’s daily work” (Marsick & Volpe, 1999, p. 4), “learner-

initiated, [and] occurs on as-needed basis” (Noe, Tews, & Marand, 2013, p. 328), whereas formal 

learning refers to a “planned and systematic effort to teach knowledge and skills” (Sitzmann & Ely, 

2011, p. 437).14 Formal entrepreneurial learning has mainly been investigated in the context of 

entrepreneurship education or human resource management in SMEs. Several research efforts have 

investigated the effect of prior entrepreneurship education on human capital (e.g., Bae, Qian, Miao, & 

Fiet, 2014; DeTienne & Chandler, 2004; Fayolle, Gailly, & Lassas-Clerc, 2006; Zhao, Seibert, & Hills, 

2005) or on entrepreneurship outcomes like starting a venture or venture success (e.g., Chrisman & 

McMullan, 2000; Chrisman & McMullan, 2004; Kolvereid, 1997).15 However, while providing 

important insights, this area of research has focused on formal learning before (and not during) the 

establishment of a venture and has built on “essentially all student samples” (Martin, McNally, & Kay, 

2013, p. 214). Moreover, it has been criticized for its lack of methodological rigor, for example, 

neglecting designs with pre-post-measurements or a control group (e.g., Lorz, Mueller, & Volery, 2013; 

Rideout & Gray, 2013). Investigations of formal learning during the entrepreneurial process are scarce. 

Few research efforts exist, but these efforts have focused, for example, on employee development in 

SMEs in the context of human resource management (e.g., Cardon & Stevens, 2004) or on leadership 

development programs for individual entrepreneurs (e.g., Leitch, McMullan, & Harrison, 2013) rather 

than on the founding team.  

To the best of the author’s knowledge, formal learning in the founding team context has been largely 

neglected and a team-focused formal learning intervention customized to the needs of active founding 

teams has neither been developed nor systematically evaluated.16 This is notable, given the 

aforementioned theoretical and practical prevalence of founding teams (e.g., Cooney, 2005; Kamm & 

Nurick, 1993) and also given the fact that in the organizational context, team interventions are common 

                                              

14 Informal and formal learning are referred to in this dissertation as “learning activities”. Informal learning and 
learning behavior are used synonymously as are formal learning, training, and intervention. The intervention in this 
dissertation represents a workshop conducted with individual founding teams as explained in detail in Chapter 3.2. 

15 Human capital includes early acquired or innate abilities, qualifications and knowledge acquired through formal 
education, and expertise and competencies acquired through learning or training (Baum and Silverman, 2004; Unger, 
Rauch, Frese, and Rosenbusch, 2011). Martin, McNally, and Kay (2013) in addition subsumed perceptions of 
entrepreneurship and entrepreneurial intentions, the “desires to own or start a business” (Bae, Qian, Miao, and Fiet, 
2014, p. 218), under entrepreneurial human capital.  

16 An intervention is a “deliberately planned effort by an individual, group, or organization” (Collins and Holton, 2004, 
p. 223) with the intent to enhance specific outcomes on the individual, group, or organizational level (Collins and 
Holton, 2004). The term team intervention is often used synonymously with team training, however, as laid out in 
Chapter 2.3.2, in the context of this dissertation, the concept of team intervention as an overarching term includes a 
variety of team development measures such as team training, team building, or team coaching. 
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in practice and have frequently been researched  (e.g., Delise, Gorman, Brooks, Rentsch, & Steele-

Johnson, 2010; Salas et al., 2008; Salas, Nichols, & Driskell, 2007).  

From both a theoretical and a practical perspective, it is highly relevant to understand whether and how 

a founding team can effectively be developed through a team intervention. From a theoretical 

perspective, learning (that is, the development of knowledge and skills) is highly important in the 

entrepreneurial context. However, despite the relevance ascribed to the characteristics of the founding 

team and to entrepreneurial learning (see Chapters 1.1.1 and 2.1), it is not well understood how and 

whether founding teams can be supported through a formal intervention in their development of 

knowledge and skills. At the same time, research in the organizational context has shown that a team’s 

knowledge and skills can be developed effectively through team interventions (e.g., Klein et al., 2009; 

Salas et al., 2008), but the insights have not yet been transferred and adjusted to the entrepreneurial 

context. Moreover, extant research has yielded mixed results concerning the outcomes of 

entrepreneurship education and questioned its effectiveness (e.g., Bae et al., 2014; Fayolle et al., 2006; 

Lorz et al., 2013; Oosterbeek, van Praag, & Ijsselstein, 2010), leaving open how to develop 

entrepreneurs effectively. Thus, the questions of how a team intervention should be designed to account 

for the characteristics of the entrepreneurial context and whether a team intervention in the 

entrepreneurial context is effective have not yet been answered. 

From a practical perspective, answering these questions about formal entrepreneurial learning is very 

relevant to founding teams. First, as the mortality risk of nascent ventures is rather high in the early 

stages, founding teams face high pressure to perform well from the outset. Hence, an effective team 

intervention in the entrepreneurial context could enable and speed up the creation of an effective team 

(see Prichard & Ashleigh, 2007) and thus decrease the risks associated with starting a new venture. 

Second, different from established organizational teams, venture teams usually depend on themselves 

when it comes to building their competencies17. They also rarely enjoy any other learning and 

development support in the form of, for example, formal supervisor feedback or established 

organizational development efforts such as training (see Jack, Hyman, & Osborne, 2006).18 A well-

designed team intervention customized to the entrepreneurial context could provide impetus and 

support for development while taking into account the characteristics of the entrepreneurial context and 

entrepreneurial learning. Third, working together as a founding team cannot be outsourced to an 

external provider as it can be done with technical or production processes (see Shepherd & Douglas, 

                                              

17 The term competencies refers to knowledge, skills, and abilities (Jiang, Lepak, Hu, & Baer, 2012; Lado & Wilson, 
1994; Markman, 2012). 

18 In general, training can be defined as “activities directed at the acquisition of knowledge, skills, and attitudes for 
which there is an immediate or near-term application” (Kraiger, 2003, p. 171).  
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2000) and thus founding teams depend on developing effective teamwork in their team. Fourth, new 

ventures are typically characterized by limited resources; therefore, it is of practical relevance not only 

to founding teams, but also to supporting parties such as incubators, investors, and policy makers, to 

understand whether it is effective to invest into team interventions for active founding teams and how 

such interventions should be designed.  

In sum, entrepreneurship research ascribes a high significance to founding teams and to (individual-

level) learning. At the same time, organizational research has shown the effectiveness of both informal 

and formal learning in teams. Thus, it is likely that integrating the domains of founding teams and 

entrepreneurial learning and of organizational team learning and intervention provides important 

theoretical and practical insights.  

1.2 Research Questions and Calls for Research  

Based on the overview of entrepreneurial learning provided above, the following section derives the 

research questions, which address the effects of two learning activities, that is, informal learning and 

formal learning, in founding teams. The brief literature review has highlighted important extant research 

into founding teams and entrepreneurial learning. Nevertheless, several research gaps and open 

questions have been identified that deserve further exploration, particularly with regard to informal and 

formal learning in founding teams during the entrepreneurial process. So far, entrepreneurship research 

has neglected the level of the team as a mezzo-level between individuals and organizations when 

investigating informal learning. Moreover, research on formal learning has been confined largely to 

learning in preparation for starting a venture and has not explored interventions during the process of 

starting and developing the venture. This dissertation aims to close these gaps and thus contributes to 

the existing theory and practice by answering three overarching questions:  

Research question 1: Do team learning activities in the form of informal and formal learning affect 

cognitive and affective founding team outcomes? 

Research question 2: How, that is, through which mediating mechanisms, do team learning activities 

influence these team outcomes? 

Research question 3: How do both team learning activities interact in their effect on these team 

outcomes?  

In addition to focusing on these three research questions, this dissertation attends to the open questions 

surrounding the effectiveness and design of a team intervention for founding teams. It does so by 

addressing the following overarching practical query: 
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Practical research question: How should an effective team intervention for founding teams be designed 

and implemented? 

To address these questions, this work builds on literature on informal and formal learning in the 

entrepreneurial context (Chapters 1.1.2 and 2.3.1). However, as noted in Chapter 1.1.2, 

entrepreneurship research on informal learning has so far largely focused on the individual or firm level, 

and research on formal learning has concentrated on the preparation of individuals for the task of 

establishing a venture. Therefore, the literature review of this dissertation complements 

entrepreneurship literature with organizational research on informal learning (Chapter 2.2.2) and on 

formal team learning, that is, team interventions (Chapter 2.3.2). This dissertation develops and 

conducts a team intervention for founding teams. It proposes and tests longitudinal multiple mediation 

models linking both informal and formal learning (i.e., the team intervention) in founding teams to two 

principal team outcomes: performance and satisfaction. Findings suggest that this effect is mediated by 

high-quality teamwork practices, operationalized as role clarity and information sharing quality. 

Moreover, findings suggest that the effect of formal learning on team outcomes depends on the level of 

informal learning in the founding team.  

By addressing the three overarching research questions, the dissertation takes up several calls for 

research as well as methodological considerations, which are summarized in Table 1.  

 
Table 1. Selected Calls for Research 

Selected Calls for Research 

Learning in founding teams  

“There is a general shortage testing how team learning relates to team development in real life situations with 
longitudinal research designs” (Decuyper, Dochy, & Van den Bossche, 2010, p. 124). 

“Given the prominence of teams in the start-up process […] more research is needed to advance EL 
[entrepreneurial learning] at the team and organizational levels” (Wang & Chugh, 2014, pp. 31–32).  

 
Formal and informal learning in the entrepreneurial context 

“Research on training in small firms could usefully address both formal and informal learning processes […] 
training and learning is occurring, and more careful study of that learning is warranted” (Cardon & Stevens, 2004, 
p. 310).  

“Does self-directed learning work as well as attendance at more formal seminars […]? Much could be done to 
further explore and identify the most appropriate learning activities” (Chandler & Lyon, 2009, p. 586).  

 
Formal learning in teams 

 “With respect to team development, research is needed! Meta-analytic findings for team building, as a technique 
to redevelop teams after the natural process of team development has unfolded, are mixed” (Kozlowski & Ilgen, 
2006, p. 113).  

“In short, there is a plethora of team training but little systematic evaluation” (Salas et al., 2008, p. 929).  
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Formal learning in the entrepreneurial context 

“There is a continuing need to evaluate and compare alternative assistance programs […] Whether there are 
cause-effect relationships linking entrepreneurial performance with education, training, and assistance, and if so, 
what these processes are, are questions that must be answered” (Chrisman, 1997, p. 71). 

“The literature would benefit greatly from more examination of this type [i.e., comparison] of course content 
variation, especially in studies that employ full quasi-experimental methods” (Martin et al., 2013, p. 222). 

“While research in the area of entrepreneurship education and training is growing, one aspect into which little 
research has been conducted is that of assessing the effectiveness of training interventions” (Sarri, 2011, p. 723). 

Satisfaction as an outcome 

“Satisfaction is a meaningful construct of interest in the study of workplace learning and development […and] we 
encourage additional research on affective learning outcomes of training and educational programs” (Brown et 
al., 2010, p. 349).  

Longitudinal and empirical studies on learning 

“Our evidence [...] should be substantiated by studies that would incorporate longitudinal designs and more fine-
grained measures of learning activities” (Chandler & Lyon, 2009, pp. 585–586). 

“Although the importance of learning processes in discriminating successful venture from unsuccessful ones is 
widely acknowledged […] empirical studies are still rare” (Ravasi & Turati, 2005, p. 139).  

“Future longitudinal research is necessary to shed more light on the causality in the relationship between team 
learning behaviors and team performance” (Savelsbergh, van der Heijden, & Poell, 2009, p. 600). 

 
Note. Authors listed in alphabetical order.  

1.3 Methodology of the Dissertation 

This dissertation represents part of the Building Entrepreneurial Success Teams (BEST) research 

project at the Entrepreneurship Research Institute of Technische Universität München, which was 

initiated and supervised by Professor Dr. Dr. Holger Patzelt and Professor Dr. Nicola Breugst. The 

project team consisted of Florian Bernlochner, Philipp Rathgeber, and the author of this dissertation. 

The project was designed as a longitudinal multi-method study with the objective to advance theory 

and empirical research on founding teams in nascent ventures. To this objective, the project team 

accompanied 64 founding teams from incubators and entrepreneurship centers in the greater Munich 

area over a period of nearly 1.5 years from May 2011 until July 2012.  

This dissertation includes two studies centered around the effects of learning activities on team 

outcomes. The first study represents a longitudinal quantitative investigation of informal learning and 

its effect on team outcomes. The second study focuses on the effect of formal learning in form of a 

team development intervention developed and conducted in the context of this research effort. The team 

intervention was customized to the context of entrepreneurial founding teams taking into account the 

characteristics of the entrepreneurial environment and of entrepreneurial learning as well as extant 

research on team interventions in the organizational context. The study employs a quasi-experimental 
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pre-post evaluation design with an alternative control group, a well-established evaluation design (see 

Shadish, Cook, & Campbell, 2001). The intervention group received team feedback and a teamwork 

session, whereas the control group only received team feedback. The teamwork session focused on 

team structure, team processes, conflict management, or performance management. The team feedback 

was based on answers of each team member to teamwork-related questionnaires filled out over the 

course of the past approximately seven to eight months.  

The evaluation design measured two types of one-time measures, the immediate reactions to the 

intervention and a long-term evaluation of the intervention after approximately three months. This long-

term evaluation consisted of both a one-time estimate of the intervention effectiveness, and additionally 

of data on team performance and satisfaction which were collected both before and three months after 

the intervention for a pre-post comparison. The overall data collection period spans the whole time 

period of the BEST project and, for the investigation of informal and formal learning, builds on six 

different times of measurement. The importance of employing longitudinal research designs has been 

repeatedly voiced with regard to entrepreneurship research (e.g., Chandler & Lyon, 2001; Gartner, 

2001; Wincent & Örtqvist, 2009), research on founding teams (e.g., Forbes et al., 2006; Kamm et al., 

1990; Vanaelst et al., 2006), and also specifically for the investigation of entrepreneurial learning (e.g., 

Kempster & Cope, 2010; Zhang et al., 2006). The data were analyzed both with single-level (e.g., the 

bootstrapping procedure by Hayes, 2012; 2013b) and multilevel analytical procedures (e.g., the 

CWC(M) approach by Zhang, Zyphur, and Preacher, 2009). Chapter 3 provides more details on the 

methodology of the BEST project and of this dissertation.  

1.4 Contributions 

The following sections detail how this dissertation extends empirical and theoretical research the 

different research areas by addressing the three research questions presented above. First, it advances 

the overarching research field of entrepreneurship (Chapter 1.4.1). Second and third, it adds to an 

understanding of the two more specific areas of informal learning (Chapter 1.4.2) and formal learning 

(Chapter 1.4.3). Fourth, for both learning settings, it contributes to an understanding of team processes 

and mediating mechanisms (Chapter 1.4.4). In addition, the practical contribution in form of a theory-

based development of a team intervention in the entrepreneurial context is briefly outlined (Chapter 

1.4.5). These four areas are not free of overlap, but serve as a structure to organize the different 

contributions that are briefly summarized in the following.  
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1.4.1 Entrepreneurship 

Following calls for an increased investigation of learning in entrepreneurship research in general (e.g., 

Baron, Frese, & Baum, 2012) and of learning in founding teams in particular (e.g., Wang & Chugh, 

2014), this dissertation helps shed light on the “black box” (Franco & Haase, 2009, p. 639) of 

entrepreneurial learning and its effects. First, this dissertation adds to previous research on 

entrepreneurial learning by extending research from the individual to the founding team in an empirical 

and longitudinal investigation over 1.5 years. It does so by combining the previously largely separate 

entrepreneurial research areas of entrepreneurial learning and founding teams.  

Second, in line with respective calls for research (e.g., Chandler & Lyon, 2009), this dissertation 

integrates both informal and formal learning in one research effort and thus includes a subjective and 

an objective operationalization of learning. The findings of this longitudinal investigation reveal that a 

founding team’s engagement in learning activities, that is, in informal and formal learning, is positively 

related to team performance and team satisfaction when these are measured at a later point in time.19 

This result represents an insight that is to the best of the author’s knowledge both novel in the body of 

entrepreneurial literature, as well as important, given that founding team performance (Chowdhury, 

2005; West, 2007) and satisfaction (Foo et al., 2006) have been suggested as important triggers for 

venture success. For founding teams that generally operate under the liabilities of newness, uncertainty, 

and limited resources (Blatt, 2009; McMullen & Shepherd, 2006; Ravasi & Turati, 2005; Shepherd 

& Douglas, 2000), informal and formal learning are activities critical for success. By learning jointly 

as a team, founding teams can develop team skills, build and update shared knowledge, and adapt their 

teamwork, thereby translating learning into team outcomes. These results confirm and extend current 

theorizing concerning the relevance of learning during the entrepreneurial process. Taking into account 

both informal and formal learning furthermore allows for a comparison of the effect of each learning 

activity on team outcomes. The standardized indirect effects show that the impact of informal learning 

on team outcomes is stronger than the impact of formal learning. One explanation might be that formal 

learning in the context of interventions renders it more difficult to transfer the acquired knowledge to 

the work environment.  

Third, by including both informal and formal learning, in addition to comparing their effect, the 

interaction of these two learning activities can be investigated. The analysis revealed a significant 

negative interaction between informal and formal learning. This interaction, when interpreted in the 

context of entrepreneurship research, adds insights regarding the role of the newness by which the 

                                              

19 Formal learning, however, was only related to team satisfaction on a non-conventional level of significance; this 
finding will be discussed in the contributions to the literature on formal learning. 
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entrepreneurial context is characterized (see Chapter 2.1). Research has suggested that the lack of 

established routines and structures might not only represent a liability that requires learning, but can 

also be a “learning advantage of newness” (Autio, Sapienza, & Almeida, 2000, p. 919). However, this 

learning advantage not yet been sufficiently explored and understood (De Clercq, Sapienza, Yavuz, & 

Zhou, 2012). The significant negative interaction shows that the effect of formal learning on team 

outcomes depends on the level of informal learning in the founding team prior to the intervention. The 

formal intervention has a smaller effect on teams with high levels of prior informal learning. From this 

result it can be understood, that, as teams with low previous engagement in informal learning have not 

yet built expertise and routines through learning, these teams do not have to unlearn and change existing 

structures, which is generally deemed essential to learn and adapt (Bettis & Prahalad, 1995; Crossan et 

al., 1999; de Holan, Pablo Martin & Phillips, 2004). Thus, founding teams with lower levels of prior 

informal learning might have a learning advantage, which results in the stronger effects of the formal 

intervention shown in this analysis. Thus, this dissertation offers empirical insights that the newness by 

which nascent ventures are characterized might not only represent a liability, but can be an advantage 

for learning. 

Fourth, the inclusion and evaluation of formal learning in form of a targeted intervention in an active 

founding team extends previous entrepreneurship research that has largely either investigated the 

influence of given industry factors (e.g., Baron & Tang, 2011; Cannella, Park, & Lee, 2008) or the 

support offered individual entrepreneurs in the context of entrepreneurship education (e.g., Bae et al., 

2014; Chrisman & McMullan, 2000). The results of this study thus provide evidence that it is both 

possible and important to influence active founding teams in a targeted way through external 

interventions. The latter represents a new finding in entrepreneurship research that is of both theoretical 

and practical relevance.  

Finally, this dissertation includes team performance and team satisfaction as a cognitive and an affective 

team outcome. Affective outcomes have so far been neglected in entrepreneurial team research 

(Hmieleski & Corbett, 2008; Klotz et al., 2014) as well as in research on organizational teams and 

interventions (Brown et al., 2010; Mathieu & Maynard et al., 2008). The results for both outcomes will 

be discussed in Chapters 1.4.2 and 1.4.3 in relation to the effect of the two learning activities.  

1.4.2 Informal learning (team learning behavior) 

This dissertation responds to calls for research on the relationship between learning and team outcomes 

in a longitudinal design (e.g., Decuyper et al., 2010; Savelsbergh et al., 2009; Van Woerkom & Croon, 

2009) as well as to calls for clearly separating informal learning activities from the outcomes of learning 

(e.g., Wilson, Goodman, & Cronin, 2007). Following calls for stronger consideration of affective 



 Introduction 

19 

 

outcomes, this dissertation shows that by engaging in informal team learning, founding teams can 

enhance subsequent team performance and team satisfaction. Even though positive effects of team 

learning on team performance have been shown, for example, for organizational work teams in a 

manufacturing company (Edmondson, 1999), for innovation project teams in different industries 

(Kostopoulos, Spanos, & Prastacos, 2013), for self-managing teams in a manufacturing plant (van der 

Vegt, Jong, Bunderson, & Molleman, 2010), or for teams in multinational companies (Zellmer-Bruhn 

& Gibson, 2006), this is a new and relevant finding for founding teams. The results of this dissertation 

suggest that in order to enhance team outcomes, teams should engage in informal learning. 

The results show that informal learning cannot only enhance performance-related outcomes, but also 

satisfaction with the team. Learning thus helps entrepreneurs find satisfaction in their founding team 

endeavor, which, in turn, might influence perseverance and venture success (Foo et al., 2006). The 

effect of learning on affective outcomes represents an important insight with regard to team learning in 

general and founding team learning in particular. By clearly separating learning behavior from learning 

outcomes, this dissertation follows recommendations for future research from previous studies (e.g., 

Wilson et al., 2007) to not merely assume that learning has taken place from a change in outcomes. The 

effect of informal learning can also be interpreted from an imprinting perspective, which assumes that 

a founding team’s behavior has long-lasting imprinting effects on the later development of the venture 

(Klotz et al., 2014; Leung et al., 2013). Early engagement in informal team learning behavior can 

sustainably influence team outcomes in the later stages of venture development.  

1.4.3 Formal team learning (team intervention) 

This dissertation contributes to research on formal team learning by evaluating a team intervention 

aimed at enhancing teamwork practices and team outcomes. The results indicate that members of 

founding teams who received feedback and participated in the teamwork session showed higher team 

performance than participants in the alternative control group who only received feedback. Extant 

research regarding the evaluation of team interventions has suffered from a lack of systematic 

evaluations and an over-reliance on student samples (see Salas et al., 2008). It has also not sufficiently 

considered mediating mechanisms (Gabelica, Van den Bossche, Segers, & Gijselaers, 2012; Rapp & 

Mathieu, 2007) and affective outcomes (e.g., Brown et al., 2010). To the best of the author’s knowledge, 

this is the first study to systematically evaluate a team intervention for active founding teams based on 

a pre-post control group design and considering mediating mechanisms.  

The evaluation shows that the team intervention had positive effects on the participants’ reactions 

towards the intervention, which were measured directly after the intervention; on estimates of the 

effectiveness of the intervention three months after the intervention; and on a pre-post measure of team 



 Introduction 

20 

 

performance. The positive effect of the intervention helps our understanding that team-focused 

interventions can be effective (see Salas et al., 2008). This result is particularly notable given that the 

usefulness of mainly task-focused entrepreneurship education courses has been repeatedly scrutinized 

(e.g., Lorz et al., 2013; Martin et al., 2013). This study thus makes important contributions by 

demonstrating the effectiveness of a well-designed theory-based team intervention for enhancing 

performance in a well-established evaluation design (see Shadish et al., 2001). Second, this dissertation 

explicitly considers a cognitive (team performance) and an affective (team satisfaction) team outcome. 

However, the formal intervention only had an effect on team satisfaction at a non-conventional level. 

This result suggests that affective outcomes are more resistant to change or that a different type of 

intervention is required to influence affective outcomes compared to cognitive ones. Moreover, the 

dissertation sheds light on the relation between short-term evaluation outcomes such as reactions to the 

intervention and long-term evaluation outcomes measured approximately three months after the 

intervention.  

By employing an alternative control group design, the evaluation study sheds light on the impact of 

feedback as a means of team intervention. Unlike the intervention group, with whom both a feedback 

and teamwork session were held, the control group received only team feedback as an intervention. The 

result shows that there were no significant changes in the performance of the feedback-only control 

group. This highlights how important it is to accompany feedback with facilitating mechanisms such 

as a teamwork session following the feedback.  

This dissertation also helps develop a better understanding of the effect of different content foci in a 

team intervention. The evaluation shows that interventions focusing on team structure and team 

processes (as compared to interventions focusing on conflict management or performance 

management) in particular result in an improvement of team performance. Finally, as already briefly 

discussed in the context of contributions to the entrepreneurship literature, this dissertation investigates 

the interaction of two types of learning. It shows that for teams already engaged in prior learning 

behavior, the intervention has a lower effect. Thus, this dissertation provides an understanding of the 

contingent effects of the formal intervention. The contribution of this dissertation concerning the 

investigation of mediating factors of the formal learning intervention is described in the following 

section.  

1.4.4 Team processes and mediating mechanisms 

This dissertation not only shows that informal and formal learning affect team outcomes, but also helps 

understand how this effect is achieved. Thus, this work adds to the research on mediating mechanisms, 

which have been largely neglected in founding team research (Hmieleski et al., 2012; Klotz et al., 2014), 
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entrepreneurial learning research (Chandler & Lyon, 2009; Zhang et al., 2006), and evaluation research 

(e.g., Rapp & Mathieu, 2007). Extant models of team effectiveness have long acknowledged the 

important role of teamwork practices such as coordination and communication (e.g., Campion, 

Medsker, & Higgs, 1993; Hoegl & Gemuenden, 2001; Rousseau, Aubé, & Savoie, 2006; Stevens & 

Campion, 1994; Sundstrom et al., 1990), and first efforts have been made to apply these insights to the 

founding team context (see Chapter 2.2; e.g., Brinckmann & Hoegl, 2011; Foo et al., 2006; Watson et 

al., 1995). Foo et al. (2006), for example, found in a cross-sectional investigation with founding teams 

that open communication and social integration relate positively to member satisfaction with team and 

venture and team viability. However, despite emphasizing the importance of teamwork in founding 

teams, these efforts have not investigated the role of teamwork practices as a mediator between team 

input and outputs as proposed by models of team effectiveness (see above). Also, the effect of learning 

on teamwork practices or the effect of teamwork practices on team outcomes has, to the best of the 

author’s knowledge, not yet been explored in a longitudinal investigation in founding teams.  

This dissertation proposes and finds that learning activities need to be translated into high-quality 

teamwork practices to improve team outcomes. It includes two important teamwork practices, role 

clarity and information sharing quality. Role clarity refers to the unambiguousness of role expectations, 

the predictability of outcomes, and the absence of uncertainty concerning goals and processes (Kahn, 

Wolfe, Quinn, Snoek, & Rosenthal, 1964; Rizzo, House, & Lirtzman, 1970; Sawyer, 1992). 

Information sharing quality refers to the relevance, openness, timeliness, and inclusiveness with which 

a team exchanges information (see Bunderson & Boumgarden, 2010). The study underlines the 

importance of investigating and understanding mediating mechanisms in order to better comprehend 

how learning activities influence team outcomes. While the detailed results discussed in Chapter 4 

reveal a few intricate patterns for specific effects, the results in general highlight how important clear 

role expectations, predictability of outcomes, and goal and process certainty as well as open, inclusive, 

timely, and relevant information sharing are for both cognitive and affective team outcomes. Moreover, 

both mediators are influenced by the learning activities of the founding team. In sum, the results provide 

for the first time insights into the mediating role of teamwork practices in a founding team, but also 

indicate that there are notable differences in the detailed effects, for example for the effect of informal 

and formal learning. 

1.4.5 Development of a team intervention in the entrepreneurial context 

Beyond the different contributions to literature, in the context of this dissertation a team intervention 

was designed and evaluated for future use in practice, which is highly relevant for founding teams (see 

Chapters 1.1.2 and 2.4.1). The intervention is tailored to founding teams in the entrepreneurial context. 
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The careful design of the intervention built on a thorough understanding of the entrepreneurial context 

(Chapter 2.1) and entrepreneurial learning (Chapter 2.2.1 and 2.3.1) as well as findings from research 

on formal team learning, that is, team interventions (Chapter 2.3.2). As laid out in more detail in Chapter 

2.4, the specific context that founding teams operate in suggests that an intervention should focus on 

teamwork competencies that are not task-specific and not tied to specific roles or responsibilities within 

the team, but take into account the specific team context. Thus, the intervention developed in the context 

of this dissertation focused on task-generic and team-specific teamwork competencies (see Cannon-

Bowers, Tannenbaum, Salas, & Volpe, 1995; see Chapter 2.3.2) and, in addition, aimed at enhancing 

the teams’ self-regulation skills. Building on extant research, the intervention targeted the entire team 

as a whole (Cannon-Bowers et al., 1995; Eddy, Tannenbaum, & Mathieu, 2013). The intervention 

consisted of several components, each derived based on theoretical insights on the entrepreneurial 

context and team interventions. In sum, this dissertation developed and successfully tested an 

intervention for founding teams.  

1.5 Structure  

This dissertation is divided into five chapters. Following this introduction, Chapter 2 provides an 

overview of the theoretical background and derives the hypotheses of this dissertation. This overview 

starts with a description of the characteristics of the entrepreneurial context in Chapter 2.1 and then 

introduces both informal (Chapter 2.2) and formal learning (Chapter 2.3). Each learning setting consists 

of an overview of research from the entrepreneurial research context and then complements the 

entrepreneurship perspective with research from organizational teams. Chapter 2.2 consists of an 

overview of research on informal learning in the entrepreneurial context (Chapter 2.2.1). Given that 

entrepreneurship research has focused largely on learning of the individual entrepreneur, the 

entrepreneurship perspective is complemented with research on learning in organizational teams 

(Chapter 2.2.2). Following this structure, in Chapter 2.3, formal learning is first introduced from an 

entrepreneurial perspective (Chapter 2.3.1), which is then complemented with research on formal 

learning (i.e., interventions) in teams (Chapter 2.3.2). Subsequently, the development of an intervention 

tailored to founding teams in the entrepreneurial context is described and the hypotheses concerning 

the effectiveness of this team intervention are derived in Chapter 2.4. The hypotheses regarding the 

mechanism through which informal and formal learning affect team outcomes are developed in Chapter 

2.5.  

Next, Chapter 3 describes the methodology of this dissertation. As this dissertation represents part of 

the BEST project, the research approach of the BEST project is briefly introduced in Chapter 3.1. 

Chapter 3.2 details the research approach of this dissertation; Chapter 3.4 offers information on the 
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statistical procedures used. Chapter 4 provides the results. First, the results from testing the question 

whether the formal intervention is effective are described in Chapter 4.1. Then, the results of testing 

through which mechanisms the formal team intervention (Chapter 4.2) and informal learning behavior 

(Chapter 4.3) influence team outcomes are presented.  

Chapter 5 embeds the results into the theoretical context. First, this dissertation’s theoretical 

contributions (Chapter 5.1) with regard to entrepreneurship research (Chapter 5.1.1), informal learning 

(Chapter 5.1.2), formal learning (Chapter 5.1.3), and team processes (Chapter 5.1.4) are discussed. 

Then, the practical contributions of this research are highlighted in Chapter 5.2, while Chapter 5.3 

describes the limitations of this dissertation and offers avenues for future research. 
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2 Theoretical Background 

In the following, the areas of research relevant for this dissertation are reviewed. Subsequently, the 

hypotheses that guide this empirical research are explained. Extending the short introduction presented 

in Chapter 1, the following Chapter 2.1 describes the unique characteristics that define a nascent 

venture, that is, a firm “in its early stages of development and growth” (Klotz et al., 2014, p. 227). 

Thereafter, the foundation for the theoretical background of informal (Chapter 2.2) and formal learning 

(Chapter 2.3) is provided. This dissertation puts slightly stronger emphasis on learning in the informal 

setting as it is highly prominent in both entrepreneurial theory and practice (Cope, 2005; Deakins 

& Freel, 1998; Jack et al., 2006; Lans, Biemans, Verstegen, & Mulder, 2008; Mayson & Barrett, 2006; 

Politis, 2005). Chapter 2.2 starts with an overview of extant entrepreneurship research on informal 

learning in nascent ventures (Chapter 2.2.1). Given that this research stream mainly focuses on how 

individual entrepreneurs learn and has largely neglected the team level (see Chapter 1.1.2), this 

overview is complemented with literature on informal team learning in the context of research in 

established organizations (Chapter 2.2.2). Similarly, in Chapter 2.3, first formal learning is introduced 

in the context of entrepreneurship literature (Chapter 2.3.1) and complemented with research on formal 

team learning in established organizations in Chapter 2.3.2. The introduction of the theoretical 

background concludes with a description of how the team intervention was developed and an 

explanation of the hypotheses concerning the effect of this team intervention (Chapter 2.4). 

Furthermore, hypotheses are derived concerning how both informal and formal learning affect team 

outcomes through two mediating mechanisms (Chapter 2.5).   

2.1 The Entrepreneurial Context and the Relevance of Learning 

Exploring and understanding the unique entrepreneurial experience has been an important effort of 

extant entrepreneurship literature (e.g., Morris, Kuratko, Schindehutte, & Spivack, 2012; Ucbasaran, 

Westhead, Wright, & Flores, 2010). As per definition, entrepreneurship concerns the creation of new 

services, products, and ventures (Chrisman, Bauerschmidt, & Hofer, 1998; Gartner, 1988; McMullen 

& Shepherd, 2006). It involves working in unfamiliar areas—such as the development of new product 

concepts, ill-defined areas of commercialization, or unfamiliar management tasks—in which the 

entrepreneur has insufficient experience or only scarce or ambiguous information (Ravasi & Turati, 

2005). Shepherd and Douglas (2000, p. 395) highlighted that “entrepreneurs often start a new venture 

ignorant of many key dimensions of running their businesses” and introduced three different 

dimensions of novelty (or ignorance) associated with new venture creation: novelty to the market, to 
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the technology of production, and to management. Similarly, Blatt (2009) distinguished between team-

based, market-based, and management-based novelty. This novelty and the associated lack of 

understanding for cause-effect relationships give rise to ambiguity (Weick, 1995). Novelty and limited 

experience are also associated with a lack of reputation and legitimacy of the new venture 

(Stinchcombe, 1965).  

The novelty is accompanied with continuous change, lack of predictability, and uncertainty (Bygrave 

& Hofer, 1991; McMullen & Shepherd, 2006; Politis, 2005). Venture experiences are riddled with 

“constant and unseen ups and downs, turns and twists” (Smilor, 1997, p. 342) and “interrupted plans, 

unexpected obstacles, [and] conflicting goals” (Morris et al., 2012, p. 21). Moreover, over the course 

of a venture’s development, business ideas (Corbett, 2005) and, correspondingly, entrepreneurial tasks 

and responsibilities (Chandler & Lyon, 2009; Gartner, 1988) change and evolve. Thus, nascent ventures 

are not only faced with gaps in knowledge and skills due to initial deficiencies typical for novel 

situations, but also due to continuous changes in the external and internal environment (Chandler 

& Lyon, 2009). Furthermore, task demands are not only novel and changing, but individual 

entrepreneurs “must fill multiple roles that address needs in terms of technology, service, leadership, 

and differentiation from others” (Baum et al., 2012, p. 8) 

Moreover, ventures generally have scarce resources, whether financial, human, or information- or time-

related (Cooper et al., 1994; Ravasi & Turati, 2005). Thus, founding teams usually have to build on the 

limited resources available to attain the best possible outcome (Sarasvathy, 2001). Additionally, as 

ventures do not operate in an established organizational context, they also often lack clear or appropriate 

structures, role definitions, norms, and processes (Blatt, 2009; Woo, Daellenbach, & Nicholls-Nixon, 

1994). Established firms usually have developed routines and structures that guide their organizational 

sub-units (Lant & Mezias, 1990). With regard to human resources, for example, it is often difficult for 

new ventures to recruit new employees given their lack of financial resources and legitimacy. 

Furthermore, formalized employee development and internal training are usually not available (Cardon 

& Stevens, 2004; Katz, Aldrich, Welbourne, & Williams, 2000). In addition, learning mechanisms such 

as supervisor feedback or rewards and sanctions result from an embeddedness of units in an 

organizational structure. As such a systematic organizational structure is not yet present in nascent 

ventures, organizational learning mechanisms are usually nonexistent as well.  

In sum, “facing chaotic, rapidly changing contexts, entrepreneurs rarely have clear-cut scripts to 

follow” (Holcomb et al., 2009, p. 169). Also, entrepreneurs often show strong commitment to their 

venture and make significant personal and financial investments. Thus, their personal goals and 

development as well as their career success are often closely interwoven with the success of the venture. 

This can further intensify the entrepreneurial experience (Baron, 1998; Brinckmann & Hoegl, 2011), 

which can feel to the entrepreneur “like riding a roller coaster” (Smilor, 1997, p. 342). Baum et al. 
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(2012, p. 8) summarized the entrepreneur’s situation as “extremes of complexity, uncertainty, personal 

risk, urgency, surprise, and resource scarcity”. Thus, establishing a venture is associated with a 

substantial risk of failure (Laitinen, 1992). In fact, compared to established organizations, new ventures 

have a high mortality rate, which led Stinchcombe (1965) to coin the term liability of newness to 

describe the challenges associated with a new venture’s newly founded status which make them 

particularly susceptible to failure.20 

Situations like this which are characterized, amongst others, by newness, uncertainty, unclear 

information, and frequent changes generally call for entrepreneurs to build and continuously update 

their knowledge and skills—that is, to learn (see Dodgson, 1993; Ravasi & Turati, 2005; Weick, 1995). 

Learning is essential for successful entrepreneurial action and growth (Autio et al., 2000; Baron, 2004; 

Baron et al., 2012; Ravasi & Turati, 2005). Through learning, ventures can build up and continuously 

update knowledge and skills, thereby reducing the challenges associated with the liability of newness 

(Chandler & Lyon, 2009; Shepherd & Douglas, 2000). Founding teams who want to develop and adapt, 

however, have to depend on their own efforts in this process of knowledge and skill acquisition as new 

ventures lack the required organizational infrastructure (Baron, 2004; Cope, 2011; Rae, 2005). Several 

authors have highlighted learning as a pivotal element of the entrepreneurial process (e.g., Corbett, 

2005; Deakins, 1996; Deakins & Freel, 1998; Holcomb et al., 2009; Rae, 2000; Woo et al., 1994) and 

as relevant for both short-term survival and long-term success (Lumpkin & Lichtenstein, 2005; van 

Gelderen et al., 2005). The selected citations in Table 2 highlight the importance attributed to 

entrepreneurial learning.  
 
Table 2. Selected Citations on the Importance of Entrepreneurial Learning 

Selected Citations on the Importance of Entrepreneurial Learning  

“Consider learning [for future research]. Because entrepreneurs have to make decisions in uncertain 
situations and because even under the best of circumstances they can never be prepared for everything they 
encounter, learning is important” (Baron et al., 2012, p. 355). 

“It is through learning that entrepreneurs develop and grow” (Cope, 2005, p. 379). 

“Anyone who truly wants to be involved in starting a venture should have the learning ability to do so” 
(Corbett, 2005, p. 488). 

”There is now a need for re-focusing research away from the emphasis on picking successful entrepreneurs 
or picking winners, to identifying key issues in the learning and developmental process of entrepreneurship” 
(Deakins, 1996, p. 22). 

                                              

20 Regarding the mortality, Headd (2003) estimated that about 50% of new ventures die after four years; however, 
numbers concerning failure rates vary between studies (Yang and Aldrich, 2012). 
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“The ability of the entrepreneur, or founding team, to learn is crucial to the growth process” (Deakins 
& Freel, 1998, p. 153). 

“The executive entrepreneurs’ survival and success depend on their ability to learn” (Deakins, O’Neill, & 
Mileham, 2000, p. 318). 

“Business development […] is effectively the development of the man. Not only therefore are previously 
acquired abilities and basic motivations important, but of particular consequence is the learning which takes 
place […] and the resultant development of such abilities and motivation” (Gibb & Ritchie, 1982, p. 41). 

“Effective entrepreneurs are exceptional learners” (Smilor, 1997, p. 344). 

“Learning is a vital issue for small business starters, contributing to short- and long-term business 
performance, as well as to personal development” (van Gelderen et al., 2005, p. 97). 

Note. Authors listed in alphabetical order.  

 

The entrepreneurial context might, however, not only represent a situation that requires learning, but 

also one that facilitates learning. The lack of routines and structures might not only represent factors 

that contribute to the importance of and the need for learning, but might also constitute a “learning 

advantage of newness” (Autio et al., 2000, p. 919). Acquiring and assimilating new knowledge involves 

learning new aspects, but also requires unlearning old knowledge including rules, routines, procedures, 

or even culture, at least in the context of established organizations (Barkema & Vermeulen, 1998; Bettis 

& Prahalad, 1995; Tsang & Zahra, 2008). Thus, as there are no previously established knowledge 

patterns or routines in nascent ventures that might inhibit the acquisition of knowledge and skills, such 

ventures enjoy a learning advantage. In addition, the cognitive and behavioral patterns of younger 

ventures are easier to modify (Autio et al., 2000); hence, they might learn more effectively and 

efficiently than established organizations whose learning potential might be limited due to 

organizational rigidities that emerge over time (Bierly & Chakrabarti, 1996). Briefly, whether the 

entrepreneurial context is seen as a liability to be overcome by learning or as an environment that 

enhances learning, learning and the entrepreneurial process are closely intertwined. Summing up, 

“entrepreneurship is a process of learning” (Minniti & Bygrave, 2001, p. 7) and calls for substantial 

learning efforts. 

This relevance of entrepreneurial learning is reflected by ongoing calls for research (e.g., Cope, 2005; 

Corbett, 2005; Politis, 2005; Ravasi & Turati, 2005; see Table 2-1). In their overview of the condition 

of entrepreneurship research, Blackburn and Kovalainen (2009) categorized entrepreneurial learning as 

one of the novel areas of interest where future research is needed. While knowledge has already been 

established as a key concept in entrepreneurial research (e.g., Baron & Ward, 2004; Shane, 2000; Ward, 

2004), this research needs to be complemented with analyses on how this knowledge is created and 

adopted, that is, the process of learning has to be explored in more detail (Chandler & Lyon, 2009; 
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Corbett, 2005; Franco & Haase, 2009; Ravasi & Turati, 2005). Following recent works on 

entrepreneurial learning, this dissertation thus proposes that, to better understand founding team and 

venture development, it is necessary to extend the focus of investigation from the stock of knowledge 

and cognitive abilities to the process of learning. To summarize, “learning […] is an important and 

understudied aspect of entrepreneurship research […] there is no reason to believe that more in-depth 

studies of learning would not benefit the field of entrepreneurship” (Corbett, 2005, pp. 486–487). 

The following sections present an overview of extant research on informal and on formal learning from 

an entrepreneurship perspective, complemented with a team research perspective. As already briefly 

described in Chapter 1.1.2, informal and formal learning are distinguished by the setting in which they 

take place. Whereas informal learning is integrated into daily work and occurs rather unstructured just 

in time and on a needs-base, formal learning takes place in a specified setting, with a planned structure, 

a deliberate purpose, and a defined content (Malcolm, Hodkinson, & Colley, 2003; Marsick & Volpe, 

1999; Noe et al., 2013). This distinction has also been made in the context of entrepreneurial support 

(Hanlon & Saunders, 2007). Informal and formal learning cannot be clearly separated (e.g., Amitabh 

& Sinha, 2012; Malcolm et al., 2003; Svensson, Ellström, & Aberg, 2004) as each learning situation 

contains elements of both types of learning. Both learning settings are considered important with regard 

to entrepreneurial learning (Sardana & Scott-Kemmis, 2010), team learning (Druskat & Pescosolido, 

2002), and organizational learning (Easterby-Smith, 1997; Kozlowski, Chao, & Jensen, 2010), but 

nevertheless have largely been researched separately (Choi & Jacobs, 2011) and with different 

emphasis in different research contexts (see Chapter 1.1.2). 

2.2 Informal Learning from an Entrepreneurship and a Team Research 

Perspective 

Chapter 2.2.1 starts with an overview of entrepreneurial learning and its definition. Then, extant 

research on the characteristics and outcomes of individual entrepreneurial learning is introduced. The 

chapter concludes with an overview of recent studies that have touched upon learning in the founding 

team. Chapter 2.2.2 complements the description of entrepreneurial learning by a selective overview of 

relevant research on team learning in organizational teams.  

2.2.1 Informal learning from an entrepreneurial perspective  

Despite the importance of entrepreneurial learning for the entrepreneurial process (see Chapter 2.1), 

research has only recently begun to investigate the characteristics and outcomes of informal 

entrepreneurial learning more intensively (Zhang et al., 2006). As already briefly introduced in Chapter 
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1.1.2, extant research has employed different perspectives to investigate informal entrepreneurial 

learning. One research stream has explored it from a firm-level perspective, looking, for example, at 

inter-organizational learning and learning in the context of firm internationalization (e.g., Autio et al., 

2000; Bingham & Eisenhardt, 2011; Bruneel et al., 2010; Milanov & Fernhaber, 2014; Sapienza, De 

Clercq, & Sandberg, 2005; Schildt, Maula, & Keil, 2005; van de Ven & Polley, 1992; Zahra et al., 

2000). Bruneel et al. (2010), for example, offered insights into learning during firm internationalization 

and showed that ventures can offset the lack of firm-level experiential learning by congenital learning 

(prior experience) or inter-organizational learning. Bingham and Eisenhardt (2011), on the other hand, 

were not interested in different types of learning, but in the content of what ventures learned during the 

process of internationalization. Interviewing firm level and country-level executives of firms that were 

in the process of entering additional countries after previous internationalization, the authors found that 

firms learned heuristics that centered on how to capture opportunities.  

Another area of research, which is described in more detail in the following, has explored the 

characteristics and outcomes of informal entrepreneurial learning in relation to the entrepreneurial 

process, focusing mainly on the individual entrepreneur or on entrepreneurial learning as an abstract 

concept without reference to a level of analysis. This ongoing effort of defining and understanding the 

characteristics of the entrepreneurial learning process is “still in an early stage” (Ravasi & Turati, 2005, 

p. 135). Multiple authors have highlighted the fragmented and incongruent nature of the research on 

entrepreneurial learning (e.g., Harrison & Leitch, 2005; Wang & Chugh, 2014). The selected definitions 

in Table 3, while reflecting a diversity of perspectives, nevertheless also show common threads. Several 

definitions address, first, learning as a process; second, learning as resulting in the acquisition and 

adaptation of knowledge and skills from experience; and, third, learning as related to the entrepreneurial 

process. Building on these common threads, informal entrepreneurial learning can be seen as processes 

and behaviors resulting in the acquisition and adaptation of competencies—that is, knowledge, skills, 

and abilities (Jiang, Lepak, Hu, & Baer, 2012; Lado & Wilson, 1994; Markman, 2012)—during the 

creation and development of a venture.21 Entrepreneurial learning thus is assumed to take place during 

both venture creation and later management processes as entrepreneurs not only learn while starting 

their business, but also continuously adapt during the subsequent business evolvement (Cope, 2005).22 

                                              

21 The three subfacets of competencies (i.e., knowledge, skills, and abilities) are inherently and closely interrelated. 
The terms skills and abilities in particular are often used interchangeably, even though skills refers to the proficiency 
in tasks, whereas abilities are more general competencies (Markman, 2012). The definition of informal founding team 
learning used in the context of this dissertation is derived in Chapter 2.2.2 after reviewing the literature on team 
learning.  

22 The definitions in Table 3 vary in regard to whether they relate entrepreneurial learning to the establishment of a 
venture or not. These two perspectives are tied to the debate on whether the definition of entrepreneurship should be 
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It has been suggested, however, that learning is highly relevant particularly in the early phases of the 

venture development process (van Gelderen et al., 2005).  
 
Table 3. Selected Definitions of Entrepreneurial Learning 

Selected Definitions of Entrepreneurial Learning 

Source Definition 

Berglund et al. (2007) “Venture learning, i.e., learning by the whole venture team” (p. 178). 

Cope (2005) 
………………. 

“Learning experienced by entrepreneurs during the creation and development of a small 
enterprise” (p. 374). 

Holcomb et al. (2009) 
………………………… 

“The process by which people acquire new knowledge, including skills and specific 
competencies, from experience or by observing others, and assimilate and organize them 
with prior knowledge in memory to make them retrievable” (p. 171). 

Kutzhanova, Lyons, and 
Lichtenstein (2009)  

“An active process of creating knowledge and developing skills” (p. 208) ……………... 

Man (2012) 
………………………… 

“An open, generative, iterative, and self-reinforcing process […and] an integrated set of 
behaviors” (pp. 562–563). 

Minniti and Bygrave 
(2001) 
…………………………..
… 

“A process involving repetition and experimentation that increases the entrepreneur’s 
confidence in certain actions and improves the content of his stock of knowledge” (p. 7) 
“This knowledge can be acquired through learning-by-doing or by direct observation” (p. 
6). 

Pittaway and Cope 
(2007b) 

“Learning that occurs during the new venture creation process” (p. 212). ………………… 

Politis (2005) 
……………. 

“A continuous process that facilitates the development of necessary knowledge for being 
effective in starting up and managing new ventures" (p. 401). 

Rae and Carswell (2001) 
……………………. 

“Entrepreneurial learning is concerned with how people construct new meaning in the 
process of recognizing and acting on opportunities, and of organizing and managing 
ventures” (p.150). 

Voudouris et al. (2011) 
…… 

“Continuous process leading to the development of knowledge required for starting and 
managing a venture” (pp. 238 – 239). 

Young and Sexton (1997) “The variety of experiential and cognitive processes used to acquire, retain, and use 
entrepreneurial knowledge” (p. 156). 

Note. Authors listed in alphabetical order.  

                                              
limited to the creation of new ventures (e.g., Bygrave & Hofer, 1991; Gartner, 1988; Gartner, 1985; Herron and 
Sapienza, 1992; see Chapter 1.1) and on when during the management process entrepreneurship ends (e.g., Chan and 
Lau, 1993; Naffziger, Hornsby, and Kuratko, 1994). It is not the intention of this dissertation to engage in the 
discussion, but to highlight from a learning perspective that learning processes within entrepreneurship are highly 
relevant and can continue throughout the development of a firm (e.g., Fischer, Reuber, and Dyke, 1993; Cope, 2005; 
Wang and Chugh, 2014). Of course, entrepreneurial learning also takes place prior to the start-up of a new venture 
resulting in “accumulated learning” (Cope, 2005, p. 378), a “stock of experience” (Dyke, Fischer, and Reuber, 1992, 
p. 30), or “skill inventories [...] that impact their [i.e., the individuals’] preparedness to become an entrepreneur” 
(Harvey and Evans, 1995, p. 333). 
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Characteristics and outcomes of entrepreneurial learning  

Extant research on informal learning in the entrepreneurial context has explored the characteristics and 

outcomes of entrepreneurial learning focusing on theoretical (e.g., Cope, 2005; Franco & Haase, 2009; 

Holcomb et al., 2009; Minniti & Bygrave, 2001; Politis, 2005) and qualitative investigations (e.g., 

Cope, 2003; Cope, 2011; Cope & Watts, 2000; Man, 2006; Man, 2012; Rae, 2000; Rae, 2005; Rae & 

Carswell, 2000; Rae & Carswell, 2001; Ravasi & Turati, 2005; Zhang et al., 2006). The following 

section describes informal entrepreneurial learning. First, it is described as an experiential and social 

process. Second, action and reflection, which both form part of the learning process, are detailed. Third, 

an overview of the research on the outcomes of entrepreneurial learning is provided.  

Experiential and social characteristics  

Prior research has highlighted the experiential character of entrepreneurship (e.g., Morris et al., 2012; 

Ucbasaran et al., 2010). First, informal entrepreneurial learning is correspondingly often assumed 

experiential in nature and entrepreneurs generally learn from their experiences, for example, from 

failures. Second, Kolb’s (1984) experiential learning theory has been frequently applied to 

entrepreneurial learning (Wang & Chugh, 2014). Both perspectives are explained in the following.  

From the first perspective, as entrepreneurs are considered to learn based on their everyday work 

experiences (Clarke, Thorpe, Anderson, & Gold, 2006; Deakins & Freel, 1998; Politis, 2005; Rae 

& Carswell, 2000), entrepreneurial learning has been described as a “learn-as-you-go” process 

(Gartner, 1985, p. 27), as learning by doing (Cope, 2003; Cope & Watts, 2000; Parker, 2013), as trial-

and-error learning (Lant & Mezias, 1990; van de Ven & Polley, 1992; Young & Sexton, 1997), and as 

learning from experience (Minniti & Bygrave, 2001; Rerup, 2005; Sardana & Scott-Kemmis, 2010). 

From an experiential perspective, “there are no shortcuts in the learning process, and […] there can 

never be any substitute for experience” (Dalley & Hamilton, 2000, p. 55). Learning from the immediate 

experience is particularly important in a changing dynamic context (Burgoyne, 1995). Consistent with 

this thinking, Pisano (1994; 1996), when studying process development projects in the pharmaceutical 

industry, found that under conditions of little pre-existing theoretical and practical knowledge, learning 

by doing is more advantageous than what he called learning-before-doing.  

In an effort to better understand through which experiences entrepreneurs learn, several researchers 

have suggested that entrepreneurs’ learning is stimulated by critical experiences or learning events such 

as the experience of uncertainty or change (e.g., Autio, George, & Alexy, 2011; Zahra, Sapienza, & 

Davidsson, 2006) or of success or failure (e.g., Cope, 2003; Cope, 2005; Cope & Watts, 2000; Deakins 

& Freel, 1998; Sullivan, 2000). Smilor (1997, p. 344) noted that “entrepreneurs learn from what works, 

and, more importantly, from what doesn’t work”. Critical learning events in particular are assumed to 

result in higher-level learning outcomes (e.g., Cope, 2003; Cope, 2011), that is, the transformation of 
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underlying frames of reference, assumptions, or theories (e.g., Appelbaum & Goransson, 1997; Argyris 

& Schön, 1978; Fiol & Lyles, 1985; March, 1991; Senge, 2010).23  

Extant research has extensively investigated how entrepreneurs cope with and learn from the failure of 

their venture or entrepreneurial project (e.g., Cope, 2011; McGrath, 1999; Mueller & Shepherd, 2014; 

Politis & Gabrielsson, 2009; Rerup, 2005; Shepherd, 2003; Shepherd, 2009; Shepherd, Covin, & 

Kuratko, 2009; Shepherd, Haynie, & Patzelt, 2013; Ucbasaran, Shepherd, Lockett, & John Lyon, 2013; 

Yamakawa, Peng, & Deeds, 2010).24 From a learning perspective, failure thus represents a type of 

feedback (see Cardon, Stevens, & Potter, 2011; Mueller & Shepherd, 2014; Shepherd, Patzelt, & 

Haynie, 2010) and can provide entrepreneurs with an opportunity to learn and build their competence 

(Cardon et al., 2011). Extant research, however, suggests that experience of failure can both enhance 

and obstruct learning (Cope, 2011; Politis & Gabrielsson, 2009; Ucbasaran et al., 2013). In how far and 

what entrepreneurs learn from a failure depends on, for example, the amount of information and 

feedback that the failure entails (Mueller & Shepherd, 2014) or on the entrepreneur’s coping 

mechanisms. Shepherd and colleagues (Shepherd, 2003; Shepherd, Patzelt, & Wolfe, 2011), for 

example, proposed that an oscillation between loss orientation and restoration orientation best captures 

the benefits of a failure. However, as not each and every experience results in learning, Deakins and 

Freel (1998) emphasized that the ability of entrepreneurs to capitalize on these learning events and 

maximize the resulting knowledge is a critical determinant of firm growth.  

As mentioned in the introduction to this section, informal entrepreneurial learning has not only been 

considered a process of learning from experiences, but more specifically, experiential learning theory 

has played a dominant role in research on entrepreneurial learning (e.g., Corbett, 2005; Corbett, 2007; 

Dimov, 2007b; Gemmell, Boland, & Kolb, 2012; Holcomb et al., 2009; Politis, 2005; Politis 

& Gabrielsson, 2009). Kolb’s model of experiential learning (Kolb & Kolb, 2005; Kolb, 1984; Kolb, 

                                              

23 Following Cope (2003), higher-level and lower-level learning (Fiol and Lyles, 1985) can be seen as umbrella terms 
for the “myriad of terms” (Chiva, Grandío, and Alegre, 2010, p. 114) used to describe these two concepts of learning. 
Lower-level learning refers to learning within the existing frame of reference. It represents refinement and 
improvement with proximate and often predictable outcomes. Higher-level learning represents shifts in the frame of 
references. It includes experimentation and building new cause-effect relationships with more distant and uncertain 
outcomes (Cope, 2003; Gupta, Smith, and Shalley, 2006; Voudouris, Dimitratos, and Salavou, 2011; Argyris, 2002). 
Authors differ with regard to whether critical learning events are necessary for higher-level learning to occur. Some 
authors deem them necessary (e.g., Fiol & Lyles, 1985), others claim that both constant, gradual learning processes 
and interruptive learning through critical events can result in so-called double-loop or higher-level learning (Burgoyne 
and Hodgson, 1983; Cope, 2005). 

24 The notion of learning from failure, however, is not limited to entrepreneurial learning, but has also been extensively 
researched in the context of organizational and team learning (e.g., Kim and Miner, 2007; Hirak, Peng, Carmeli, and 
Schaubroeck, 2012; Miner, Kim, Holzinger, and Haunschild, 1996; Carmeli and Gittell, 2009; Carmeli, Tishler, and 
Edmondson, 2012; Ellis and Davidi, 2005; Putz, Schilling, Kluge, and Stangenberg, 2013). 
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Boyatzis, & Mainemelis, 2001; Kolb et al., 2001), one of the most influential experiential learning 

theories (Kayes, 2002), views learning as “the process whereby knowledge is created through the 

transformation of experience. Knowledge results from the combination of grasping and transforming 

experience“ (Kolb, 1984, p. 41). Experiential learning theory thus proposes two dialectically opposed 

modes of learning for grasping experience and for transforming it. Grasping experience takes place 

through either relying on concrete experience or through the abstract conceptualization of an 

experience; transforming experience happens through either reflective observation or active 

experimentation. Combining the different modes of grasping with the different modes of transforming 

results in four different individual learning styles: diverging, assimilating, converging, and 

accommodating.25 

Building on Kolb’s (1984) theory, Corbett (2005) proposed in his theoretical work that these different 

learning styles are relevant during different phases of the opportunity discovery and exploitation 

process. Whereas entrepreneurs with a preference for assimilating or converging might be more 

effective in discovering opportunities, entrepreneurs relying on diverging or accommodating might be 

more effective with regard to the evaluation and elaboration of business ideas. Politis (2005) suggested 

that entrepreneurs employ exploration and exploitation as two alternative modes of transforming 

experiences. Exploitation refers to the refinement and extension of existing knowledge, skills, and 

abilities, or technologies. In contrast, exploration involves experimentation, variation, and exploring 

new possibilities (Levinthal & March, 1993; March, 1991). Politis (2005) proposed that an 

entrepreneur’s preference for either exploitation or exploration as transformation mode influences the 

type of entrepreneurial knowledge developed and, in turn, the entrepreneur’s effectiveness in 

opportunity recognition and ability to deal with the liability of newness. Several other authors have also 

applied the distinction between explorative and exploitative learning processes to the entrepreneurial 

context (Bierly & Daly, 2007; Voss & Voss, 2013; Voudouris et al., 2011). In general, it is assumed 

that exploration and exploitation need to be balanced for long-term growth on the firm level (Gupta, 

Smith, & Shalley, 2006; March, 1991; March, 1996). However, it has been proposed that in 

entrepreneurial ventures, learning resembles more exploratory learning given the ambiguous and 

dynamic environment in which cause-effect relationships are unclear (Brettel & Rottenberger, 2013; 

Faminow, Carter, & Lundy, 2009; Ravasi & Turati, 2005; Wang & Chugh, 2014).  

                                              

25 The four learning styles represent different combinations of the dialectical ways of grasping and transforming 
knowledge: Diverging (knowledge is grasped through concrete experience and transformed through reflective 
observation), assimilating (knowledge is grasped through abstract conceptualization and transformed through 
reflective observation), converging (knowledge is grasped through abstract conceptualization and transformed through 
active experimentation), and accommodating (knowledge is grasped through concrete experience and transformed 
through active experimentation. 
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Experiential learning theories also contribute to our understanding of learning as a social process. They 

often take a constructivist perspective on learning (DeRue, Nahrgang, Hollenbeck, & Workman, 2012) 

and consider individual knowledge not as an objective reflection of reality, but as a subjective 

interpretation that is continuously constructed by the entrepreneur in interaction with the environment 

(Lans et al., 2008; Pawlowsky, 2001; Young & Collin, 2004). According to social constructivism and 

situated learning theory, individuals learn within and through their social context.26 Learning is always 

situated in a specific social context and knowledge and meaning are socially constructed and negotiated 

through participation and discourse in communities of practice (Brown & Duguid, 1991; Easterby-

Smith, Crossan, & Nicolini, 2000; Gherardi & Nicolini, 2002; Lave & Wenger, 1991; Palincsar, 1998).  

Extending the notion of social construction of individual knowledge, extant research on entrepreneurial 

learning has also highlighted the need to integrate external knowledge into the learning process. As the 

existing knowledge and skills within the venture might be insufficient to exploit opportunities and 

implement ideas, Ravasi and Turati (2005) argued that entrepreneurs need to expand learning beyond 

collaborators within the firm. In their opinion, the need for external contributions is a “distinct feature 

of learning in an entrepreneurial venture” (Ravasi & Turati, 2005, p. 143). This learning is generally 

labeled external learning (e.g., Almeida, Dokko, & Rosenkopf, 2003; Bapuji, 2004; Kogut & Zander, 

1992). Internal learning, on the other hand, builds on a firm’s own resources (Alegre, Sengupta, & 

Lapiedra, 2013). Similarly, Smilor (1997, p. 344) highlighted the variety of external and internal 

sources that founders learn with and stated that effective entrepreneurs “learn from customers, 

suppliers, and especially competitors. They learn from employees and associates. They learn from other 

entrepreneurs”.  

Correspondingly, entrepreneurship researchers have begun to emphasize the social and interactive 

characteristics of entrepreneurial learning (e.g., Clarke et al., 2006; Cope, 2005; Cope, 2011; Devins & 

Gold, 2002; Leitch, McMullan, & Harrison, 2009; Leitch et al., 2009; Man, 2006; Man, 2012; Pittaway, 

2006; Pittaway & Cope, 2007b; Rae, 2005; Rae & Carswell, 2001; Taylor & Thorpe, 2004), and to 

criticize the previously prevalent perspective of the entrepreneur as a “monadic learner” (Cope, 2011, 

p. 606). Entrepreneurial learning has been described as a process of “co-participation” (Taylor 

& Thorpe, 2004, p. 204) and of “collective sense making” (Karataş-Özkan, 2011, p. 885) during which 

entrepreneurs acquire knowledge and skills and construct meaning through reflection and exchange 

with their environment (Clarke et al., 2006; Rae & Carswell, 2001). Rae (2005) developed a triadic 

                                              

26 Following Madill and Gough (2008), this dissertation does not distinguish between social constructivism and social 
constructionism. While social constructivism conceptualizes learning as an individual process in a social context, social 
constructionism places learning at the collective level (for a more detailed discussion, see Young and Collin, 2004). In 
the same vein, Akkerman et al. (2007) discussed whether group cognition represents the sharedness of individual 
cognitions or rather a phenomenon situated in group interaction. 
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model of entrepreneurial learning including three different facets of learning in relation to others, for 

example, contextual learning through participation in communities. Social aspects are considered 

relevant also with regard to learning from failure, for example in the form of collective processes of 

sense making (Cardon et al., 2011; Ucbasaran et al., 2013).27  

External learning includes, for example, vicarious learning as well as search-and-notice learning within 

the entrepreneur’s environment (Chandler & Lyon, 2009).28 As suggested by social learning theory 

(Bandura, 1977; Elkjaer, 2006), vicarious learning (also called learning through observation or role 

modeling) occurs when an entrepreneur pays attention to somebody else’s behavior and retains and 

assimilates the information (Holcomb et al., 2009). Several authors have included vicarious learning in 

their theoretical models of learning (e.g., Holcomb et al., 2009; Minniti & Bygrave, 2001). Search-and-

notice learning involves focused search for solutions as well as scanning the environment and noticing 

relevant information (Chandler & Lyon, 2009; Huber, 1991).29 Extant research on new ventures has 

highlighted the importance of both searching information from the environment (e.g., Cooper, Folta, & 

Woo, 1995; McGee & Sawyerr, 2003; Shepherd & Douglas, 2000; Sullivan & Marvel, 2011; 

Ucbasaran, Westhead, & Wright, 2001; Westhead, Ucbasaran, & Wright, 2009) and of alertness, that 

is, “the ability to notice without search opportunities that have hitherto been overlooked” (Kirzner, 

1979, p. 48; e.g., Gaglio & Katz, 2001; Kaish & Gilad, 1991; Minniti, 2004; Tang, Kacmar, & Busenitz, 

2012; Valliere, 2013).30 

Given how important networks and social ties are for entrepreneurial ventures (e.g., Birley, 1985; De 

Carolis, Litzky, & Eddleston, 2009; Domurath & Patzelt, 2015; Lechner, Dowling, & Welpe, 2006; 

Leung, Zhang, Wong, & Foo, 2006; Milanov & Shepherd, 2013; Vissa & Chacar, 2009), the 

entrepreneurial learning literature has emphasized the role of external learning and knowledge 

generation through networks (e.g., Bruneel et al., 2010; Cope, 2005; Larrañeta, Zahra, & González, 

                                              

27 Ucbasaran et al. (2013), however, explicitly excluded the team level in their synthesis, but acknowledged it as 
important. 

28 With regard to entrepreneurial learning on a firm level, external learning is generally addressed as inter-
organizational learning (Holmqvist, 2003; Bruneel, Yli-Renko, and Clarysse, 2010; Jones and Macpherson, 2006; 
Schildt, Maula, and Keil, 2005). 

29 Information search can take place using the social environment as a source of knowledge, but also in the form of 
learning from codified sources such as industry publications, books, or self-directed tutorials (Sullivan and Marvel, 
2011; Kaish and Gilad, 1991). However, given that the latter might be of limited relevance for venture development, 
particularly for young start-ups (Sullivan & Marvel, 2011), this dissertation follows Holcomb, Ireland, Holmes, and 
Hitt (2009) and focuses on learning from non-codified sources.   

30 It is however still under debate whether alertness excludes (e.g., Gaglio and Katz, 2001; Kirzner, 1979; Baron and 
Ensley, 2006) or includes focused search (e.g., Tang, Kacmar, and Busenitz, 2012). 
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2012; Man, 2006; Milanov & Fernhaber, 2014; Taylor & Thorpe, 2004; Zhang et al., 2006). This 

literature assumes that entrepreneurs need to develop and manage a network, particularly when 

operating in complex industries with dispersed knowledge-bases (Powell, Koput, & Smith-Doerr, 

1996). Accordingly, the social capital of entrepreneurs, that is, “the resources embedded in 

entrepreneurs' personal networks” (Stam, Arzlanian, & Elfring, 2014, p. 152), has been positively 

related to the development of competitive advantage and venture success (e.g., Davidsson & Honig, 

2003; De Carolis et al., 2009; Stam et al., 2014; Yli-Renko, Autio, & Sapienza, 2001). Nevertheless, 

the role external interaction plays with regard to learning might be complex, for example due to a high 

heterogeneity of stakeholders, differences in power among the parties involved, resources required for 

external interaction, or problems with building mutual trust (Lans et al., 2008; Zhang et al., 2006).  

Action and reflection 

Entrepreneurial learning is often seen as a process involving continuous cycles of action and reflection 

(e.g., Cope, 2005; Cope, 2011; Deakins & Freel, 1998; Dutta & Crossan, 2005; Lumpkin 

& Lichtenstein, 2005). This view is consistent with the theory of experiential learning (Kolb & Kolb, 

2005; Kolb, 1984; Kolb et al., 2001; Kolb et al., 2001), which highlights both action-related learning 

modes (concrete experience and experimentation) as well as reflection-related modes (reflection and 

conceptualization). Similarly, conceptualizations of team learning in the organizational context (e.g., 

Edmondson, 2002; Kostopoulos et al., 2013) and of learning in general (e.g., Noe et al., 2013; 

Pawlowsky, 2001; Watkins & Marsick, 1992) assumed action and reflection as two aspects of learning. 

Reflection can be conceptualized as a “cognitive process in which the person attempts to increase his 

or her awareness of personal experiences” (Anseel, Lievens, & Schollaert, 2009, p. 23) or the 

“intellectual and affective properties in which individuals engage to explore their experiences in order 

to lead to new understandings and appreciations” (Boud, Keogh, & Walker, 1985, p. 19). Cope (2003; 

2005; 2011) has highlighted the need for reflection to achieve higher-level learning in the 

entrepreneurial context and to avoid the perils of getting stuck in unreflective everyday practice (Clarke 

et al., 2006). Cope (2005, p. 385) also noted that entrepreneurs should not only be “doers”, but rather 

reflective practitioners, a term coined by Schön (1983). 

Reflection might take place both as an individual process and in interaction with others (Boud et al., 

1985; Clarke et al., 2006; Jones, Macpherson, & Thorpe, 2010; Raelin, 2001); in the context of 

entrepreneurial learning it is, however, often conceptualized as an individual process (Clarke et al., 

2006). Reflection goes beyond a backward-oriented notion of developing knowledge or meaning from 

experiences. It also includes a forward-oriented aspect where insights are extrapolated and applied to 

new situations (Cope, 2005; Gibb, 1997). Similar to Shepherd and his colleagues (2003; 2011) who 

suggested an oscillation between a rather backward-oriented loss orientation and a forward-oriented 

restoration orientation to maximize learning from failure, Cope (2011), in his qualitative work, 
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highlighted the role of both critical self-reflection and reflective action. Critical self-reflection can be 

described as a backward-looking learning process to construct meaning. Reflective action involves a 

forward-oriented process that is based on the insights of previous reflections.  

Through the interplay of action and reflection, entrepreneurs develop new means-ends relationships 

(Breslin & Jones, 2012; Corbett, 2005; Holcomb et al., 2009; Shane & Venkataraman, 2000), create 

meaning from past experience (Rae & Carswell, 2000), and construct understanding (see Morris et al., 

2012; Thomas, Clark, & Gioia, 1993; Weick, Sutcliffe, & Obstfeld, 2005). Entrepreneurial learning 

thus represents a sense making and interpretation process (e.g., Cardon et al., 2011; Cope, 2011; Dutta 

& Crossan, 2005; Rae & Carswell, 2001; Ucbasaran et al., 2013). Sense making, subsuming “key 

cognition-action processes of environmental scanning, interpretation, and associated responses” 

(Thomas et al., 1993, p. 240) or “the process of creating of situational awareness and understanding 

[…] as events are processed over time” (Morris et al., 2012, p. 22), is particularly prevalent and relevant 

in situations in which information is too abundant and unreliable, goals and roles are unclear, resources 

are scarce, and cause-end relationships are poorly understood (Weick, 1995). The entrepreneurial 

context very well exemplifies such a situation. Finding explanations and making sense of experienced 

events is an integral part of learning from both successful and unsuccessful experiences (Ellis, Mendel, 

& Nir, 2006; Ucbasaran et al., 2013). Through learning and establishing means-end relations, 

entrepreneurs over time reduce the ambiguity associated with establishing a new venture (Ravasi 

& Turati, 2005).  

Recently however, Man (2012) noted that past conceptualizations of entrepreneurial learning as action 

and reflection have remained quite abstract and thus do not provide an understanding of the learning 

behaviors involved. In his qualitative study on entrepreneurial learning behaviors, Man (2012) 

identified concrete behaviors related to action and reflection and suggested that these learning behaviors 

are at the center of entrepreneurial learning. These patterns of learning behaviors refer to active learning 

(e.g., seeking learning opportunities, approaching someone for seeking advice), reflection and 

improvement (e.g., reflecting on experience, evaluating successes and failures, changing current 

approach), and transfer (e.g., applying knowledge). Building on these conceptions and insights from 

extant research, informal entrepreneurial learning in this dissertation is in Chapter 2.2.2 conceptualized 

as a behavior at team level related to action and reflection that is taking place within and through a 

social context.  

Outcomes of entrepreneurial learning processes 

Research on entrepreneurial learning has suggested both proximal outcomes, for example knowledge 

and skills, and more distal venture-related outcomes. Concerning the more proximal outcomes, in 

accordance with the definitions in Table 3, entrepreneurial learning has been suggested to result in the 
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development of novel or updated knowledge structures, skills, and abilities (Harrison & Leitch, 2005; 

Holcomb et al., 2009; Minniti & Bygrave, 2001; Wang & Chugh, 2014). Correspondingly, Lumpkin 

and Lichtenstein (2005) theorized that entrepreneurial learning includes both cognitive learning 

resulting in changes of knowledge and behavioral learning resulting in changes of behaviors, routines, 

and processes.31 The nature of this knowledge has been assumed to depend on the type of learning. 

Depending on whether learning is lower-level or higher-level learning, entrepreneurs refine the 

efficiency and effectiveness of previous thinking and behavior or generate new mental models, allowing 

them to think and do things differently (Cope, 2011).32 Cope (2005), in his conceptual work, 

distinguished between two types of higher-level knowledge, namely adaptive and proactive knowledge. 

Whereas entrepreneurs can apply adaptive knowledge to future unknown situations, proactive 

knowledge represents a “cognitive early warning system” (p. 387) that allows for a proactive reaction 

to anticipated challenges. Thus, learning increases both entrepreneurial preparedness for future 

entrepreneurial activity (Cope, 2005; Cope, 2011), and the overall control over the entrepreneurial 

process.33 Further, it improves the assessment of potential risks and returns (Ravasi & Turati, 2005). 

Moreover, as learning can be seen as a process of sense making, entrepreneurs create and adapt cause-

effect relationships, situational awareness, and obtain an understanding of the complex situations they 

are confronted with (Morris et al., 2012; Nicholls-Nixon & Cooper, 2000).  

Researchers have also developed conceptions regarding the content of the knowledge emerging from 

entrepreneurial learning, even though what entrepreneurs truly learn is selective and specific to the 

current role of the entrepreneur (Man, 2006). Moreover, it also depends on the stage of the 

entrepreneurial process (Aouni & Surlemont, 2009). Cope (2005), for example, proposed four broad 

learning areas relevant to the entrepreneurial process which he subsequently confirmed relying on a 

qualitative approach (Cope, 2011). In his view, entrepreneurs learn about themselves, their venture, 

                                              

31 In addition to the cognitive and behavioral perspective, they relate to action learning as a third category. However, 
action learning might be considered rather a teaching and learning method than a category of learning (Leitch, 
McMullan, and Harrison, 2013) that uses the task and concrete experience as a vehicle for learning (Tseng, 2013; 
Larsen, 2004) and considers learning as a social and experiential process based on action and reflection (Rae, 2012; 
Marsick and Watkins, 2001; Leitch, Harrison, Burgoyne, and Blantern, 1996). 

32 Mental models “are organized knowledge structures that allow individuals to interact with their environment […] 
They help people to describe, explain, and predict events in their environment (Mathieu, Heffner, Goodwin, Salas, and 
Cannon-Bowers, 2000, p. 274). As pointed out by Ellis (2009; 2005), cognitive theorists employed various terms to 
label these knowledge structures (both on an individual and collective level) such as schemata, scripts, cognitive maps, 
practical theories, or theories in use. 

33 Entrepreneurial preparedness refers to the “a state of being—a condition of readiness” (Pollack, Rutherford, and 
Nagy, 2012, p. 920) for future entrepreneurial activities and thus reflects “the prospective entrepreneur’s accumulated 
learning” (Cope, 2005, p. 379). 
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venture management, and networks and relationships (internal and external). The latter might be an 

“integral part” underlying all other areas of learning.34 Minniti and Bygrave (2001) suggested that 

individual entrepreneurs accumulate knowledge related to the market, for example, about technologies 

and industries, and knowledge about how to be entrepreneurial. In his overview of entrepreneurial 

competencies, Markman (2012) observed that, even though extant research has established the 

importance of knowledge for the entrepreneurial process, research on entrepreneurial skills and abilities 

is scarce. In a cross-sectional, quantitative research effort with active entrepreneurs, van Gelderen et al. 

(2005), for example, related meaning oriented learning, the interpretation of experiences on the job, to 

the self-estimated amount of achievement of personal business goals. Other entrepreneurship research 

on skills has not focused on skill development, but on investigating which skills—such as technical, 

conceptual, or, in particular, social ones—are important for entrepreneurial success (e.g., Baron & 

Markman, 2000; Baron & Markman, 2003; Baron & Tang, 2009; Ensley, Carland, & Carland, 2000; 

Hoehn-Weiss, Brush, & Baron, 2004; Tocher, Oswald, Shook, & Adams, 2012).35   

Indirect support for the notion that learning builds and adapts competencies stems from research on the 

effect of entrepreneurial experience, for example, in the context of research on serial entrepreneurs or 

learning curves. Experience is often used as a proxy for entrepreneurial learning (Politis, 2005) and 

prior learning is explicitly or implicitly assumed when talking about experience. In these instances, 

learning is operationalized, for example, as number of prior start-ups or years of start-up experience 

(e.g., Baron & Ensley, 2006; Cassar, 2014; Sapienza & Grimm, 1997; Toft-Kehler, Wennberg, & Kim; 

Ucbasaran, Westhead, & Wright, 2009). Baron and Ensley (2006), for example, compared the 

opportunity recognition of novice entrepreneurs with that of experienced ones. Their results revealed 

that founders acquire more concise and refined mental frameworks through venture experience, and the 

researchers thus assumed that “experienced entrepreneurs acquire these well-developed cognitive 

frameworks through processes of learning” (Baron & Ensley, 2006, p. 1341). 

Competencies, however, are not only a result of a learning process, but also influence further 

entrepreneurial learning (Markman, 2012; Minniti & Bygrave, 2001; Politis, 2005) as they are used to 

interpret new information (Dutta & Crossan, 2005; Shook, Priem, & McGee, 2003; Walsh, 1995). 

                                              

34 While in his theoretical work from 2005, Cope described learning about the nature and management of relationships 
as an “integral part” (p. 380) of all other areas of learning and included learning about the external environment as a 
fourth dimension, he considered it a category in its own right in his later work (Cope, 2011). 

35 However, even though research highlighted the importance of social skills or social competence, the “entrepreneurs’ 
overall effectiveness in interacting with others“ (Baron and Markman, 2003, p. 43) as well as teamwork knowledge or 
skills (e.g., Cannon-Bowers, Tannenbaum, Salas, and Volpe, 1995; Stevens and Campion, 1994; Morgeson, Reider, 
and Campion, 2005; Smith-Jentsch, Campbell, Milanovich, and Reynolds, 2001) have been neglected, despite the 
increase in studies focusing on the founding team. 
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Previous knowledge can allow for a more effective and efficient detection of connections and patterns 

and thus for a better acquisition and transformation of knowledge (Baron & Ensley, 2006; Holcomb et 

al., 2009), but it might also constrain future behavior (Fern, Cardinal, & O'Neill, 2012; Minniti 

& Bygrave, 2001). Extant research proposes that entrepreneurs who have already started a new venture 

before are more successful and effective in building up consecutive ventures (Dyke, Fischer, & Reuber, 

1992; Gimeno, Folta, Cooper, & Woo, 1997; Politis, 2005), even though the positive effect of prior 

experience on venture success is not without controversy (e.g., Birley & Westhead, 1993; Toft-Kehler, 

Wennberg, & Kim, 2014; Wright, Robbie, & Ennew, 1997). 

Researchers have also related entrepreneurial learning to more distal indicators of venture success and 

development such as opportunity recognition and exploitation (e.g., Corbett, 2005; Corbett, 2007; 

Holcomb et al., 2009; Lumpkin & Lichtenstein, 2005), firm performance (Chandler & Lyon, 2009), 

liability of newness (Shepherd & Douglas, 2000), innovation (Ravasi & Turati, 2005), improved ways 

of doing business and generating growth (Deakins & Freel, 1998; Voudouris et al., 2011), and strategic 

adaptation (Nicholls-Nixon & Cooper, 2000). Even though empirical studies are rare, two experimental 

studies have investigated the role of learning for opportunity recognition and exploitation. Corbett 

(2007) suggested that learning asymmetries, that is, differences in how entrepreneurs acquire and 

transform experience, affect the entrepreneurial ability to identify opportunities. Dimov (2007b) 

investigated the situational contingency of the likelihood that an entrepreneur acts upon an opportunity. 

He found that prior knowledge only increases the likelihood of acting upon an opportunity when the 

employed learning style matches the situation. In a cross-sectional survey study, Gabrielsson and Politis 

(2012) demonstrated that the learning mindset of active entrepreneurs predicts the number of business 

ideas they develop. 

Entrepreneurial learning in founding teams 

Even though earlier research has generated important insights into the characteristics and outcomes of 

entrepreneurial learning (see above), it has largely neglected the founding team as an agent of learning 

(Mckeown, 2010; Wang & Chugh, 2014). This seems surprising given that extant research on 

entrepreneurial learning has increasingly highlighted its social characteristics (see above). Moreover, 

research on learning in organizational teams has emphasized how important team learning is (see 

Chapter 2.2.2). The following sections provide an overview of extant research on entrepreneurial 

learning in the context of founding team. This overview covers four areas: first, studies that only briefly 

or conceptually touched upon learning in the founding team. Second, studies that investigated 

entrepreneurial learning in a founding team context, but not learning of founding teams. Third, studies 

that discussed entrepreneurial learning of the founding team when applying a multilevel organizational 
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learning framework to the entrepreneurship context. Fourth, one study is presented which indeed 

investigates learning in the founding team.  

The first group of studies, despite acknowledging that founding teams engage in learning, either 

explicitly excluded the team level and focused on the individual entrepreneur (e.g., Ucbasaran et al., 

2013) or discussed the notion of team learning in passing or on a conceptual level (e.g., Berglund et al., 

2007; Breslin & Jones, 2012; Clarysse & Moray, 2004; Corbett, 2005; Dimov, 2007a; Lumpkin 

& Lichtenstein, 2005; Macpherson & Holt, 2007; Smilor, 1997; Voudouris et al., 2011; Zhang et al., 

2006).  

As already indicated, some of these efforts mentioned learning in the founding team, but did not focus 

their investigation on the team. Berglund et al. (2007, p. 178) defined entrepreneurial learning as 

“learning by the whole venture team”, but developed a general model of entrepreneurial learning 

without reference to the team. The authors described entrepreneurial learning as an oscillation between 

hypothesis testing and hermeneutic learning and explained based on this description how venture 

capitalists influence new ventures. Similarly, in their conceptual paper, Breslin and Jones (2012) 

highlighted that learning is pivotal for the development and survival of entrepreneurial ventures. 

Nevertheless, the authors created an evolutionary perspective on entrepreneurial learning without 

explicitly attending to learning on different levels. Deakins and Freel (1998) examined entrepreneurial 

learning in four ventures (three of them managed by teams of founders), but focused their work on 

general entrepreneurial competencies developed through learning without attending to the founding 

team. Clarysse and Moray (2004) qualitatively investigated the team formation of a university-based 

spin-off in a case study and repeatedly noted the need for experiential team learning during the 

formation process without further elaborating on it.  

Zhang et al. (2006) and Voudouris et al. (2011) conceptually included entrepreneurial learning at a 

group level in their models of entrepreneurial learning, but did not investigate team learning as such. 

Zhang et al. (2006) focused their qualitative cross-sectional research on individual owner-managers of 

SMEs and investigated the owner-managers’ scope of learning (e.g., inclusion of employees) through 

interviews. The authors conceptually linked entrepreneurial learning to competitive advantage and 

distinguished between innovative firms and stable firms based on differences in learning. They found 

that innovative firms engaged in higher-level learning beyond the owner-manager. Building on the 

work by Zhang et al. (2006), Voudouris et al. (2011) conducted a longitudinal case study of learning in 

a venture managed by two founders. The authors proposed that entrepreneurial learning in ventures is 

a continuous process consisting of recurrent learning loops where learning increasingly encompasses 

the founding team’s environment. Voudouris et al. (2011) suggested that collective learning fosters the 
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development of collective cognition such as common values and a shared vision, which play a key role 

in team performance (Pearce & Ensley, 2004).36  

The second set of studies did not explicitly explore learning in the founding team. Sardana and Scott-

Kemmis (2010) investigated the role of founding teams in shaping the individual entrepreneur’s 

learning. They showed that the founding team could increase the learning experienced by entrepreneurs 

by providing both learning challenges and learning support. Mckeown (2010) developed a conceptual 

framework of entrepreneurial learning in SME management teams. However, given the study’s 

purpose, the management team consisted of only one founder (the rest of the team representing 

employees), and the analysis was based on a single-case study of a manufacturing firm with 130 

employees. Even though the author does not investigate a founding team of a nascent venture, the 

study’s results were still consistent with the experiential characteristics of entrepreneurial learning. 

Mckeown (2010) suggested shared practice of venture development (activity and reflection on this 

activity) as well as participation (involvement in the team and external networks) as two principal 

themes of learning. As a third theme, he suggested power-related issues such as the leadership style of 

the single founder.  

Consistent with the notion that entrepreneurial learning can take place on different levels such as the 

individual, group, and intra- and inter-organizational level (Voudouris et al., 2011; Zhang et al., 2006), 

the third set of studies investigated the multilevel nature of entrepreneurial learning. These studies 

applied an organizational learning framework (Crossan et al., 1999) to entrepreneurial learning either 

theoretically (Dutta & Crossan, 2005; Franco & Haase, 2009) or empirically (Brettel & Rottenberger, 

2013; Jones & Macpherson, 2006). The model developed by Crossan et al. (1999) assumes that learning 

on the individual, group, and organizational level is connected by feed-forward and feedback 

mechanisms (see Chapter 2.2.2). In the model, the creation of shared interpretations and collective 

knowledge and action happens at the group level through collective processes of interpreting and 

integrating.37 Dutta and Crossan (2005) theoretically applied the model to explain how entrepreneurial 

opportunities evolve as a learning process that involves stakeholders beyond the entrepreneur. Even 

though their research did not focus on the effects of team learning as such, the authors highlighted that 

the collective processes of interpreting and integrating “form the basis of explanation where a group of 

individual entrepreneurs collaborate to create a venture” (p. 438). In their view, learning at a team level 

                                              

36 In recent years, entrepreneurial research has also highlighted the importance of understanding social cognition (e.g., 
West, 2007; Shepherd and Krueger, 2002; Mitchell, Randolph-Seng, and Mitchell, 2011), but not in relation to team 
learning (see Chapter 1.1.1). 

37 Interpreting refers to developing and refining insights and sense making in interaction with the environment; 
integrating refers to developing a shared understanding and coordinated action (Crossan, Lane, and White, 1999). 
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can be conceptualized as a process by which teams create and shape shared mental models (Dutta 

& Crossan, 2005).38 Brettel and Rottenberger (2013) empirically tested the feed-forward mechanisms 

proposed by Crossan et al. (1999) in the context of SMEs. Based on a cross-sectional survey design, 

they found that individual-level learning affected team-level learning, which had an effect on 

organization-level learning. Entrepreneurial orientation predicted learning at all three levels. However, 

for the majority of the participating firms, data were only provided by a single informant, the highest-

ranking management team member, and not by the whole team. This entails the risk of yielding non-

representative data. Another work by Jones and Macpherson (2006) focused on extending the model 

by including inter-organizational learning based on interviews with the individual owner-managers of 

three SMEs. However, none of these works investigated learning in a founding team and its effects. 

To the best of this author’s knowledge, the cross-sectional empirical study of Chandler and Lyon (2009) 

represents the only quantitative analysis of the learning activities in a founding team. The authors drew 

on a sample of 124 firms active in manufacturing, retail, and business service. Building on the 

organizational learning framework by Huber (1991), they investigated different knowledge acquisition 

activities (congenital learning, vicarious learning and searching-noticing, and grafting) and 

quantitatively related these activities (apart from grafting) to venture performance.39 An important 

empirical finding of this dissertation is that learning of established founding teams is highly relevant to 

venture success (measured as sales growth). Notably, the authors integrated all knowledge acquisition 

activities introduced by Huber (1991) except for experiential learning.40 This is surprising in light of 

how important it is with regard to entrepreneurial learning to reflect on experience (see above). 

Moreover, the investigation was based on a single informant for each team (the CEO), explored older 

“stabilized [teams] with established performance patterns” (p. 578), and did not analyze through which 

mechanisms learning influenced venture success. Given the vast amount of research on team learning 

in an organizational context (see Chapter 2.3.2), it also seems surprising that Chandler and Lyon (2009) 

have not incorporated the organizational team learning literature in their work. In sum, the study 

represents an innovative and pioneering investigation, but yields room for further research. The authors 

                                              

38 Sharedness refers to the “degree to which members’ mental models are consistent or converge with each other” 
(Mohammed, Ferzandi, and Hamilton, 2010, p. 880). Various terms have been used to describe the notion of sharedness 
such as similarity, consistency, and overlap.  

39 Grafting refers to “acquiring and grafting on new members who possess knowledge not previously available within 
the organization“ (Huber, 1991, p. 97). 

40 Chandler and Lyon (2009) labeled it “experimental learning” (p. 573). Huber (1991) used both experimental and 
experiential learning as terms in his work, but clearly defined the construct as “learning from experience” (p. 95).  
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suggested for future research to include the team members as a source of data, employ a longitudinal 

design, investigate how learning translates into outcomes, and compare different forms of learning.  

In sum, even though efforts have been made to integrate the founding team into research on learning in 

the entrepreneurial context, insights remain limited. The following section provides a selective 

overview of team learning research in the organizational context to support and supplement the scarce 

literature on learning in founding teams.  

2.2.2 Informal learning from a team research perspective 

Team learning has been subject to considerable empirical examination in research on established 

organizations (Edmondson, Dillon, & Roloff, 2007; Kostopoulos et al., 2013). This research has widely 

accepted that learning is an essential process for organizational performance and for an organization’s 

capability for change and renewal (e.g., Eisenhardt & Martin, 2000; Fiol & Lyles, 1985; Flores, Zheng, 

Rau, & Thomas, 2012; Grant, 1996; Levitt & March, 1988; Lopez, Peon, & Ordas, 2005; Porter, 1998; 

Santos-Vijande, López-Sánchez, & Trespalacios, 2012; Tsang, 1997). During the last years, 

organizations have increasingly relied on teamwork to achieve high performance and innovation, 

particularly in dynamic and competitive environments (Gardner, Gino, & Staats, 2012; Gino, Argote, 

Miron-Spektor, & Todorova, 2010; Knapp, 2010; Pearce & Ensley, 2004). Teamwork has become a 

ubiquitous feature in organizations (Cohen & Bailey, 1997; Decuyper et al., 2010) and scholars have 

suggested that learning of organizational teams plays a central role for both organizational and team 

outcomes (e.g., Bresman & Zellmer-Bruhn, 2012a; Edmondson, 1999; Edmondson, 2002; Edmondson 

et al., 2007; Kostopoulos et al., 2013). Underlining the pivotal role of learning for the latter, Druskat 

and Kayes (2000, p. 337) highlighted that “performance alone is not enough to ensure the long-term 

survival of a team that as an intact system must hold the capacity to adapt, maintain itself, and grow”.  

Team research has emphasized that when tasks and responsibilities are novel and the environment is 

dynamic and changing, team learning is particularly relevant (e.g., Decuyper et al., 2010; Ellis et al., 

2003). Due to “the novelty of their work, members of such teams have no preexisting script to follow, 

and negotiating a steep learning curve by engaging in learning [...] is likely to be key to a successful 

outcome” (Bresman & Zellmer-Bruhn, 2012a, p. 4). Despite the wide acknowledgement of the 

importance of team learning, however, “research on team learning is still in the formative stage […and 

team learning] is rarely assessed directly as a construct in its own right” (Kozlowski & Ilgen, 2006, 

p. 87). Research gaps have been identified in particular with regard to understanding the long-term 

effects of team learning in real teams (e.g., Decuyper et al., 2010; Van Woerkom & van Engen, 2009). 

Following a similar structure as Chapter 2.2.1 on entrepreneurial learning, this chapter provides a 

selective overview of definitions and characteristics described by extant literature and determines the 
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definition used in this thesis. The chapter concludes with details on empirical research regarding the 

outcomes of team learning. Throughout the chapter, relations to research on entrepreneurial learning 

are highlighted. 

Definition and characteristics 

This chapter first presents definitions of team learning before describing the characteristics of team 

learning and the underlying behaviors. Researchers focusing on team learning have noted the lack of 

agreement on how to define and operationalize learning at a team level (Edmondson et al., 2007; 

Mohammed & Dumville, 2001; Wilson et al., 2007). Decuyper et al. (2010) developed an integrated 

model of team learning and were consternated by both the number of varying definitions and the 

different labels used for the concept (e.g., team learning, learning behaviors, group learning, team 

improvement processes, reflexivity). Table 4 provides an overview of selected definitions of team 

learning, which are summarized at the end to derive the definition applied in this dissertation. 

 
Table 4. Selected Definitions of Team Learning 

Selected Definitions of Team Learning  

Source Definition 

Bresman and Zellmer-
Bruhn (2012b) ……….. 

“Activities through which a team obtains and processes knowledge allowing it to improve 
[…] These activities include asking questions, seeking feedback and information, 
exploring, experimenting” (p. 1123). 

Crossan et al. (1999) 
…………………………
…………………………
…………….. 

“Interpreting and integrating occur at the group level […] Interpreting has to do with 
refining and developing intuitive insights […]. Integrating entails the development of 
shared understanding and the taking of coordinated action by members of a workgroup” (p. 
524–525). 

Dechant, Marsick, and 
Kasl (1993) 
………………… 

“Processes that revolve around collective thinking and action. […] Framing and reframing 
[…], experimenting […], crossing boundaries […], integrating perspectives” (p. 7). 

Edmondson (1999) 
…………………………
…………………………
………………… 

“An ongoing process of action and reflection, characterized by asking questions, seeking 
feedback, experimenting, reflecting on results, and discussion errors or unexpected 
outcomes of actions […] to discover gaps in its [the team’s] plans and make changes 
accordingly” (p. 353). 

Ellis et al. (2003) 
………. 

“A relatively permanent change in the teams’ collective level of knowledge and skill 
produced by the shared experience of the team members” (p. 822). 

Fisser and Browaeys 
(2010) 
 

“The process of sharing individual mental models by which through collective sense 
making a shared mental model is created and evolved” (p. 63). 

Gruenfeld, Martorana, 
and Fan (2000)  

The acquisition, persistence, diffusion, and depreciation of group knowledge (pp. 46–47). 

Hinsz, Tindale, and 
Vollrath (1997) 

The processes involved in learning in groups span virtually all the phases [. These] include 
attention, encoding, storage, retrieval, processing, response, feedback (p. 53). 

Kayes, Kayes, and    
Kolb (2005) 
…………………. 

The ability of individual team members to learn teamwork skills […] and the ability of the 
team as a whole to develop executive consciousness necessary to self-organize and manage 
its work progress (p. 330). 
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Mathieu and Maynard    
et al. (2008) 

“An ongoing process of reflection and action, through which teams acquire, share, 
combine, and apply knowledge” (p. 431). 

Raes et al. (2013) 
…………………………
…………………………
…………………………
…………………………
………. 

“Team learning is an active, reflexive, and boundary crossing process of balancing ‘co-
construction’ and ‘constructive conflict’ between team members and between team members 
and team external stakeholders. Effective co-construction and constructive conflicts are 
directed by team reflexivity, coordinated team activity, and boundary crossing 
communication towards both conceptual and performance improvements at the level of the 
team” (p 290). 

Rosen et al. (2011) 
…………………………
…………………………
…. 

“A continuous learning process whereby permanent changes in the team’s behavioral 
repertoire emerge […] in large part a deliberate process where a team retrospectively 
evaluates its past performance with the goal of changing its processes to produce higher 
levels of performance outcomes (p. 212). 

Savelsbergh et al.   
(2009) 
…………………… 

“An ongoing process of collective reflection and action characterized by (a) exploring, (b) 
reflecting, (c) discussing errors and unexpected outcomes of actions, (d) seeking feedback, 
and (e) experimenting within and as a team” (p. 582). 

Sessa, London, Pingor, 
Gullu, and Patel (2011) 

“The process of deepening and broadening of the teams’ capabilities [...] in: (re) structuring 
to meet changing conditions; adding and using new skills, knowledge, and behaviors; and 
becoming an increasingly sophisticated system” (p. 148). 

Sole and Edmondson 
(2002) 

“The acquisition and application of knowledge that enables a team to address team tasks 
and issues for which solutions were not previously obvious” (p.18). 

Van den Bossche, 
Gijselaers, Segers, and 
Kirschner (2006) 

“The creation of mutually shared cognition [...] constructed [through] construction, co-
construction, and constructive conflict” (p. 514). 

van der Vegt and 
Bunderson (2005) 
……………… … 
……… 

“Activities by which team members seek to acquire, share, refine, or combine task-relevant 
knowledge through interaction with one another […] Asking questions, challenging 
assumptions, seeking different perspectives, evaluating alternatives, and reflecting on past 
actions” (p. 534). 

Van Woerkom and 
Croon (2009) 
…………… 

“The learning activities carried out by team members through which a team obtains and 
processes data that allow it to adapt and improve and through which outcomes such as 
better team performance can be achieved” (p. 561). 

Wilson et al. (2007) 
…………………………. 

“A change in the group’s repertoire of potential behavior […] The processes inherent in the 
construct of group learning include sharing, storage, and retrieval of group knowledge, 
routines, and behavior” (p. 1043). 

Note. Authors named in alphabetical order.  

 

Despite the variety of conceptions in Table 4, similarities across the different definitions become 

obvious. First, team learning is assumed to take place at the group level and in the social context of the 

team. In addition, similar to conceptions of entrepreneurial learning, team learning is often 

conceptualized as a process that is characterized by a set of learning behaviors and results in the 

acquisition and development of competencies and in improvements of teamwork. Apart from a few 

definitions that lean more towards an information processing view (e.g., Hinsz et al., 1997; Wilson et 

al., 2007), team learning is assumed to consist of behaviors related to action and reflection on 
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experience. Action and reflection form iterative learning cycles (Edmondson, 2002; Vashdi, 

Bamberger, & Erez, 2013).  

Building on these definitions and the definition of entrepreneurial learning in Chapter 2.2.1, this 

dissertation defines informal founding team learning as an ongoing process characterized by learning 

behaviors of the founding team members related to action and reflection that take place within and 

through a social context. Through these, a founding team acquires and updates competencies while 

creating and developing a venture, allowing it to improve and adapt to changing internal and external 

circumstances.41 The following two sections provide the theoretical background on selected aspects of 

the aforementioned definition of team learning. They describe team learning first as a process at the 

team level. Second, the experiential characteristics as well as action and reflection as two main 

components are introduced.  

Team learning as a process at the team level 

Independent of the heterogeneity in definitions, researchers who investigated team learning have 

highlighted how important it is to clearly distinguish between learning processes and outcomes thereof 

(Kozlowski et al., 2010; Wilson et al., 2007) as well as to consider the level of analysis when 

conceptualizing learning (Crossan, Maurer, & White, 2011; Kostopoulos et al., 2013). 

Extant research has been criticized for referring to both learning processes and learning outcomes as 

learning (Kozlowski et al., 2010; Wilson et al., 2007). Both aspects of learning are essential for 

investigating and understanding team learning, but they should be clearly distinguished and labeled 

(Argote, Gruengeld, & Naquin, 2001; Decuyper et al., 2010; Hinsz et al., 1997; Wilson et al., 2007). 

Outcomes represent indirect measures of learning, where a change in a specified outcome is to indicate 

that learning has taken place. Such an indirect measurement of learning is problematic, as it implies 

that an absence of changes in performance corresponds to a lack of learning and vice versa (Wilson et 

al., 2007). For example, Carley (1992) measured the amount of learning as an increase in the percentage 

of correct decisions in a decision making task; Zhao (2011) operationalized it as a change in 

performance deviation from a previously set standard; Ellis et al. (2003) measured it as the improved 

effectiveness and efficiency of task resolution; and Gino et al. (2010) as an increase in creativity. Thus, 

by defining learning as a set of behaviors according to Edmondson (1999; 2002) and based on the 

distinction described above, this dissertation conceptualizes informal team learning as a behavior which 

clearly has to be viewed separately from the effects it has on teamwork and team outcomes. 

                                              

41 By highlighting learning behaviors, the mental learning processes related to information processing are by definition 
not the focus of this work (see Decuyper, Dochy, and Van den Bossche, 2010).  
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Research on learning curves exemplifies the indirect measurement of learning outcomes mentioned 

above (Edmondson et al., 2007; Roloff, Woolley, & Edmondson, 2011). Learning curves describe the 

empirical relation between cost per unit/time per unit and experience (Haunschild & Sullivan, 2002). 

Research on learning curves conceptualizes learning as an outcome improvement (e.g., reduction in 

cost or time per unit) that takes place with experience at varying rates (Edmondson et al., 2007; e.g., 

Adler & Clark, 1991; Argote, Insko, Yovetich, & Romero, 1995; Arthur & Huntley, 2005; 

Balasubramanian & Lieberman, 2010; Epple, Argote, & Devadas, 1991; Ingram & Simons; Reagans, 

Argote, & Brooks, 2005). Edmondson, Winslow, Bohmer, and Pisano (2003), for example, investigated 

learning curves in cardiac surgical units and found that learning curves differed among teams depending 

on each team’s composition stability. However, as Edmondson et al. (2007, p. 277) critically remarked, 

learning curve approaches offer only “little insight into today’s most prevalent team challenges related 

to innovation and various kinds of knowledge work that do not involve repetition of similar tasks”. The 

characterization of learning as a team-level phenomenon and as an experiential process building on 

cycles of action and reflection is briefly discussed in the following.  

With regard to the level of analysis, learning can be operationalized at the individual, the team, or the 

(inter)organizational level (Crossan, Maurer, & White, 2011; Kostopoulos et al., 2013). Most notably, 

learning at the team level has to be distinguished from learning at the individual level which takes place 

in a team (Wilson et al., 2007). Even if individual learning does occur in a team context, it does not 

represent team learning unless it is shared and acted upon in the entire team (Wilson et al., 2007). 

Nevertheless, the relation between individual and collective learning constitutes a complex issue 

(Antonacopoulou, 2006), a fact that has also been noted in the entrepreneurial context (Brettel 

& Rottenberger, 2013; Wang & Chugh, 2014; Zhang et al., 2006).42  

As already briefly discussed in Chapter 2.2.1, Crossan et al. (1999) developed a theoretical framework 

explaining how organizational and team learning emerge from and relate back to individual cognition, 

affect, and behavior. The framework explicates four psychological and social learning processes across 

the three levels (individual, team, organization). The model further assumes that the three levels—

individual, team, and organizational—are connected by mutual influences. On the one hand, learning 

on a lower level precedes learning on a higher level—so-called feed-forward processes. On the other 

hand, higher-level learning also influences learning on a lower level through feedback mechanisms 

(Crossan et al., 2011; Di Milia & Birdi, 2010; Edmondson, 2002; Kozlowski et al., 2010). Thus, team 

                                              

42 Collective learning is a broad term referring to learning on a higher level (as opposed to learning at the individual 
level), that is, in dyads, teams, organizations, communities, or societies (Garavan and McCarthy, 2008; Capello, 1999). 
Team learning as one form of collective learning is usually placed on a mezzo level between individual and 
organizational learning, which, together, represent the three main levels of analysis (Knapp, 2010). 
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learning builds on the contributions of the individual team members, while at the same time reflecting 

back on these members. Kostopoulos et al. (2013) empirically confirmed the feed-forward mechanisms 

of the model of Crossan et al. (1999). 

At the team level, two processes labeled interpreting and integrating are supposed to take place. 

Interpreting refers to the process of explaining and refining insights in relation to the environment and 

interactive conversational and sense making processes. Integrating refers to the development of shared 

understanding and coordinated action. These group-level processes are similar to the notion of 

collective sense making where consensual interpretations are developed based on individual 

understandings (Stigliani & Ravasi, 2012; Weick et al., 2005). Thus, team learning has also been 

described as a collective sense making process (Fisser & Browaeys, 2010). These explanations show 

that learning on a higher level represents more than the sum of learning on a lower level (Cohen & 

Levinthal, 1990; Garavan & McCarthy, 2008).43  

Experiential characteristics and action and reflection 

As for entrepreneurial learning, teams are generally assumed to learn in a process of “learning-by-

doing” (Decuyper et al., 2010, p. 118) based on their experiences (e.g., Dechant et al., 1993; 

Edmondson, 1999; Gino et al., 2010; Kayes et al., 2005; Kozlowski & Ilgen, 2006). Kayes et al. (2005), 

for example, applied the experiential learning theory of Kolb (1984; see Chapter 2.2.1) to the team 

context. Learning from failure is considered a special type of team learning from experience (Carmeli, 

Tishler, & Edmondson, 2012) that has been investigated by several authors in the team learning context 

(e.g., Carmeli et al., 2012; Ellis & Davidi, 2005; Hirak, Peng, Carmeli, & Schaubroeck, 2012; 

Hodgkinson & Wright, 2002; Tjosvold, Zi-you Yu, & Chun Hui, 2004). The experience of failure can 

stimulate and facilitate learning by providing feedback, which in turn is considered important to the 

learning process (Gabelica et al., 2012; London & Sessa, 2006; Tannenbaum, Beard, McNall, & Salas, 

2010). Feedback has been suggested to be of particular importance for teams that are responsible for 

their own corrective actions (Mathieu, Gilson, & Ruddy, 2006). Formal feedback interventions, that is, 

communication of feedback information by an external agent, are frequently implemented with the goal 

of enhancing teamwork and team outcomes (Gabelica et al., 2012; see Chapter 2.3.2). 

Similar to this dissertation (see definition above as well as Chapter 2.2), several previous research 

efforts have built on the quantitative and qualitative work by Edmondson (1999; 2002), assuming that 

                                              

43 Research on team learning and research on organizational learning share the assumption that collectives can learn, 
even though this is an issue that is still under discussion in the research community dealing with organizational learning 
(Antonacopoulou, 2006). For a more detailed discussion on the relation between individual and team/organizational 
learning see, for example, Antonacopoulou (2006), Friedman (2001), Richter (1998), Hayes and Allinson (1998), 
Stigliani and Ravasi (2012), Fenwick (2008), or Kozlowski, Chao, and Jensen (2010).  
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team learning is characterized by learning behaviors related to iterative cycles of action and reflection 

(e.g., Carmeli et al., 2012; Dechant et al., 1993; Decuyper et al., 2010; Edmondson, Bohmer, & Pisano, 

2001; Kasl, Marsick, & Dechant, 1997; Kostopoulos et al., 2013; Mathieu & Maynard et al., 2008; 

Savelsbergh et al., 2009; van der Vegt & Bunderson, 2005; Vashdi et al., 2013; Wiedow & Konradt, 

2011). Crossan et al. (1999) also presumed team-level processes that refer to both shared cognition and 

collective action. Team learning behaviors include, for example, reviewing team processes and 

objectives, discussing errors, reflecting on past performance, seeking internal and external feedback 

and information, experimenting, and planning and implementing changes and adaptations (e.g., 

Edmondson, 1999; Edmondson, 2002; Wiedow & Konradt, 2011). Team learning behaviors thus form 

iterative action and reflection cycles. Research on the team learning construct has sometimes used the 

term reflexivity (Edmondson et al., 2007; Roloff et al., 2011; Wiedow & Konradt, 2011).44 Reflexivity 

is defined as the “extent to which group members overtly reflect upon the group’s objectives, strategies, 

and processes and adapt them to current or anticipated endogenous or environmental circumstances” 

(West, 1996, p. 559) and thus also emphasizes a reflection-related and an action-related component 

(e.g., Schippers, Den Hartog, & Koopman, 2007; Widmer, Schippers, & West, 2009). West (1996) 

considered reflexivity to be particularly relevant when teams work on complex tasks within an uncertain 

environment. Wiedow and Konradt (2011) empirically confirmed reflection and adaptation as two 

dimensions of team learning.  

Overarching models of team learning also highlight the relevance of action and reflection. Decuyper et 

al. (2010), for example, who proposed an integrated model of team learning based on a literature review, 

suggested team reflection, team activity, and boundary crossing as processes which facilitate team 

learning.45 The authors further integrated information-processing conceptions of learning (e.g., Hinsz 

et al., 1997; Wilson et al., 2007) into their model by suggesting that these processes represent 

underlying mechanisms “that occur amongst team members and stakeholders, while working in 

teams…whether they want it or not” (Decuyper et al., 2010, p. 116). Similarly, Kasl, Marsick, and 

Dechant (Dechant et al., 1993; Kasl et al., 1997) developed a team learning model based on case studies 

with organizational teams. The model included learning behaviors related to thinking (framing and 

reframing) and action (experimenting and boundary crossing). Savelsbergh et al. (2009) created an 

                                              

44 Building on the conceptual relatedness of team learning and team reflexivity, Wiedow and Konradt (2011) suggested 
team process improvement as an umbrella term. 

45 Boundary crossing or boundary spanning refers to “team-context interaction” (Ancona, 1990, p. 334), that is, the 
behavior exhibited when groups are “proactive with outsiders, seeking information and resources, interpreting signals, 
and molding external opinion [as opposed to] internal dynamics” (Ancona, D. G. and Caldwell, D. F., 1992a, p. 635). 
Kasl, Marsick, and Dechant (1997, p. 230) defined boundary crossing as “to seek or give information, views, and ideas 
through interaction with other individuals or units. Boundaries can be physical, mental or organizational”.  
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instrument to measure team learning including both action-related behaviors such as experimenting and 

exploring perspectives and reflection-related behaviors such as reflection on processes and outcomes. 

These conceptions show that, similar to the conceptions of entrepreneurial learning, reflection on 

experience is assumed to form an important part of team learning (Daudelin, 1996; Decuyper et al., 

2010; Kayes et al., 2005; Knapp, 2010; Tannenbaum et al., 2010). It is also considered important for 

achieving higher-level learning outcomes (Knapp, 2010; London & Sessa, 2007; Marsick, Volpe, & 

Watkins, 1999).  

The aforementioned behavioral conceptions of learning often include the search for external 

information (e.g., Edmondson, 1999; Edmondson, 2002) or boundary crossing (e.g., Dechant et al., 

1993; Decuyper et al., 2010; Kasl et al., 1997; Raes et al., 2013) as a sub-category of team learning 

behavior referring to external learning. External activities such as boundary crossing in general are 

assumed to play an important role for teams (e.g., Ancona, D. G. & Caldwell, D. F., 1992a; Drach-

Zahavy & Somech, 2010; Drach-Zahavy & Somech, 2010; Faraj & Aimin Ya, 2009; Marrone, 2010). 

While this dissertation follows Edmondson (1999; 2002) considering external learning as a sub-

category, team learning research has recently begun to examine both internal and external learning as 

two sets of learning behaviors (e.g., Bresman, 2010; Bresman, 2013; Bresman & Zellmer-Bruhn, 

2012a; Wong, 2004).  

Antecedents and outcomes of team learning 

In addition to the characteristics of team learning, research has investigated a variety of antecedents 

and outcomes of team learning at the individual, team, and organizational level (for an overview, see 

Decuyper et al., 2010). This chapter first provides a short overview of team-level antecedents. The 

remaining chapter then focuses on describing the outcomes of team learning.46 Only few authors 

explored individual-level antecedents such as cognitive ability or personality at a team level (e.g., Ellis 

et al., 2003). More frequently investigated team-level antecedents of learning are, for example, team 

interdependence or team structure, leadership, and psychological safety, that is, the “shared belief that 

the team is safe for interpersonal risk taking” (Edmondson, 1999, p. 354). 

Interdependence has been shown to positively influence team learning in a qualitative study with teams 

of teachers (Runhaar, ten Brinke, Kuijpers, Wesselink, & Mulder, 2014) and in quantitative studies 

                                              

46 It is important to note, however, that outcomes of learning are assumed to represent inputs for further learning (e.g., 
Rosen et al., 2011; Decuyper et al., 2010) and that influences on team learning such as leadership will be affected by 
team learning behaviors (e.g., Day, Gronn, and Salas, 2004). This notion is consistent with the “input-mediator-output-
input” model of Ilgen, Hollenbeck, Johnson, and Jundt (2005) or with the model of recurring performance episodes of 
Marks et al. (2001).   
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with organizational teams (Tjosvold, Tang, & West, 2004) and student teams (Van den Bossche et al., 

2006). Several studies have investigated the effect of team structure and composition on team learning 

(e.g., Bresman & Zellmer-Bruhn, 2012a; Bunderson & Boumgarden, 2010; Drach-Zahavy & Somech, 

2010; Gibson & Vermeulen, 2003; Jehn & Rupert, 2008; Lau & Murnighan, 2005). Gibson and 

Vermeulen (2003), for example, showed that a moderate degree of overlap across demographic 

characteristics of the team members fosters learning behavior and that the amount of overlap moderates 

the effect of other team design features on team learning. In the context of organizational teams that 

have already established a stable structure, other authors argued that team structure in the form of 

hierarchy, specialization, and formalization supports learning behavior, for example, by providing 

psychological safety (Bresman & Zellmer-Bruhn, 2012a; Bunderson & Boumgarden, 2010).47 In 

organizational teams, leadership has furthermore been suggested as a facilitating influence on team 

learning (e.g., Carmeli, Schaubroeck, & Tishler, 2011; Edmondson, 2003; Edmondson & Nembhard, 

2009; Gibson & Vermeulen, 2003; Morgeson, DeRue, & Karam, 2010; Schippers, Den Hartog, 

Koopman, & van Knippenberg, 2008; Somech, 2006; Zaccaro, Ely, & Shuffler, 2008). Team learning 

can be enhanced, for example, by specific types of leadership. Transformational leadership, for 

example, can foster psychological safety (Raes et al., 2013) which has often been related positively to 

team learning (e.g., Bunderson & Boumgarden, 2010; Carmeli & Gittell, 2009; Edmondson, 1999; 

Edmondson et al., 2001; Kostopoulos & Bozionelos, 2011; Rosen et al., 2011; Van den Bossche et al., 

2006).  

As per definition of founding team learning (see above), by engaging in team learning, a founding team 

acquires and updates competencies, allowing it to improve and adapt to changing internal and external 

circumstances and improve its performance. Whereas competencies, that is, knowledge structures, 

skills, and capabilities at both the individual and the team level, are proximal outcomes of team learning 

(Stagl, Salas, & Day, 2008), performance improvement, for example, represents a more distal 

outcome.48 The proximal outcomes can either be adjustments of existing knowledge structures and 

                                              

47 Corresponding to Bunderson and Boumgarden (2010, p. 610) “specialization refers to the horizontal division of 
labor (e.g., into different roles and role responsibilities), hierarchy refers to the vertical division of labor (e.g., into 
supervisors and subordinates), and formalization refers to the explicit articulation of procedures, priorities, and 
regulations that govern relations between and among these differentiated roles.  

48 There are different perspectives, whether teams acquire knowledge, develop it by participation and discourse, or 
create it in the sense of co-creation (Decuyper et al., 2010). Following Decuyper et al. (2010), this dissertation treats 
them as complementary and uses “acquire knowledge,” “develop knowledge,” and “create knowledge” synonymously.   
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behaviors resulting from lower-level/adaptive learning or new knowledge structures and behaviors 

resulting from higher-level/generative learning (London & Sessa, 2007; see also Chapter 2.2.1).49  

With regard to the type of competencies that are acquired through team learning, several taxonomies 

have been developed. In general, team learning research has suggested that team learning activities 

result in the acquisition of both task-related aspects and team-related knowledge (Cooke et al., 2003).50 

Similarly to Cope (2005), who assumed that entrepreneurs learn about both venture-related issues and 

themselves, networks, and relationships (see Chapter 2.2.1), Jehn and Rupert (2008), for example, 

suggested that through team learning also build team-related knowledge about team members and 

processes. Thus, team learning can improve team processes, increase team members’ capacity to 

interact effectively as a team, and their capability to interpret and adapt to other team members’ 

behaviors. In general, a team’s knowledge about teamwork has been related to team performance (e.g., 

Eddy et al., 2013; Hirschfeld, Jordan, Feild, Giles, & Armenakis, 2006; Morgeson, Reider, & Campion, 

2005; Smith-Jentsch, Campbell, Milanovich, & Reynolds, 2001).  

As already briefly introduced in Chapter 2.2.1 in the context of learning in founding teams, team 

learning does not only increase an individual team member’s teamwork-related knowledge, but 

furthermore has the potential to help the team develop collectively shared knowledge structures 

(Edmondson et al., 2007; Lewis & Herndon, 2011; Stagl et al., 2008; van Ginkel, Tindale, & van 

Knippenberg, 2009; Weick & Roberts, 1993). Learning can thus be conceptualized as a process through 

which teams create and shape shared cognitions (Dutta & Crossan, 2005; Van den Bossche et al., 2006). 

Teams can also develop such shared knowledge structures by reflecting on joint experiences and by 

collective sense making—whether as a day-to-day learning behavior or in an intervention setting (e.g., 

Lewis, 2003; Lewis & Herndon, 2011; Maitlis, 2005; Moreland & Myaskovsky, 2000; Smith-Jentsch 

& Campbell et al., 2001; Stagl et al., 2008; Stigliani & Ravasi, 2012). This notion is consistent with the 

4I framework of Crossan et al. (1999), which assumes that interpreting and integrating mechanisms at 

the group level results in a shared understanding that allows for coordinated action. Such shared 

                                              

49 Building on the work of Senge (2010), London and Sessa (2007) introduced transformative learning as a third 
category. Independent of the exact number of categories considered, however, learning outcomes can be adaptations 
of existing structures or new developments.  

50 The categories of outcomes of team learning processes are plentiful. One can distinguish, for example, between 
affective, behavioral, and cognitive outcomes (Stagl, Salas, and Day, 2008), between adaptive, generative, and 
transformative outcomes (London & Sessa, 2007), and between practical/professional (know what, know-how, know-
who) and spiritual ones (know-why, know-when) (Fayolle, 2008). Additional taxonomies of team competencies have 
been developed, for example, in the context of formal learning. Cannon-Bowers et al. (1995) developed a 
comprehensive framework of team competencies and specified knowledge, skills/abilities, and attitudes relevant for 
effective teamwork. According to their framework, team competencies can be either team-specific or team-generic and 
either task-specific or task-generic (see Chapter 2.3.2). 
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cognitions, however, do not develop automatically, but require purposeful interactions in the team 

(Pearsall, Ellis, & Bell, 2010). 

Several conceptually related but distinct collective cognition constructs have been discussed in extant 

research (e.g., Mathieu & Maynard et al., 2008; Mohammed & Dumville, 2001). Two extensively 

researched constructs are transactive memory (e.g., Austin, 2003; Lewis, Lange, & Gillis, 2005; Liang, 

Moreland, & Argote, 1995; Moreland & Myaskovsky, 2000; Wegner, Raymond, & Erber, 1991) and 

shared mental models (e.g., DeChurch & Mesmer-Magnus, 2010; Mathieu, Heffner, Goodwin, Salas, 

& Cannon-Bowers, 2000; Mohammed & Dumville, 2001); the definitions of both concepts, however, 

are often not clear-cut (Mohammed & Dumville, 2001). Transactive memory is generally seen as a 

combination of individual knowledge and a shared awareness of who knows what (Austin, 2003; Liang 

et al., 1995). Lewis et al. (2005) suggested that a transactive memory system develops through learning 

activities and enhances further learning as well. Team intervention research often takes the development 

of a transactive memory system as an indicator that learning has taken place (e.g., Edmondson et al., 

2007; Liang et al., 1995).  

Shared mental models refer to team members’ shared, organized mental representation of knowledge 

about elements of the team’s environment that allow individuals to interact with their environment 

(Klimoski & Mohammed, 1994; Mathieu et al., 2000). As individual knowledge structures, shared 

knowledge can be task-related or team-related (Cannon-Bowers & Salas, 2001; Mohammed, Ferzandi, 

& Hamilton, 2010).51 Task-related mental models can refer, for example, to the team’s task or 

equipment; team-related mental models refer to team members or interaction (Klimoski & Mohammed, 

1994; Mohammed, Klimoski, & Rentsch, 2000). Marks, Sabella, Burke, and Zaccaro (2002, p. 5), for 

example, investigated the effect of training on team interaction models which they defined as “interrole 

knowledge [and] procedural knowledge about how team members should work together”.  

Shared cognitions or shared mental models enable teams to integrate different perspectives, work under 

the same assumptions, have similar expectations regarding roles and responsibilities, and develop 

effective social interactions and coordinated action (Edwards, Day, Arthur, & Bell, 2006; Kozlowski 

& Ilgen, 2006; Maitlis, 2005; Wang & Chugh, 2014). Shared and accurate mental models have been 

directly and indirectly connected with a variety of task-related, team-related, and organizational 

processes and outcomes such as efficiency and timeliness of output, better coordination, or higher 

satisfaction with the team or the performance (Cannon-Bowers & Salas, 2001; Edwards et al., 2006; 

                                              

51 Apart from these overarching content domains, shared cognitions, however, can refer to a variety of content, for 
example, they may also refer to shared beliefs about failure (Cannon and Edmondson, 2001). For Anderson and West 
(1998), on the other hand, a team’s vision represents one aspect of the shared cognition in a team and this shared vision 
has been assumed to play a key role in team performance (Pearce and Ensley, 2004). 
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Ellis & Pearsall, 2011; Marks, Mathieu, & Zaccaro, 2001; Mathieu et al., 2000; Stout, Cannon-Bowers, 

Salas, & Milanovich, 1999).  

Learning has not only been related to the development and continuous modification of knowledge, but 

it also allows for a number of mechanisms that may enhance the performance of teams. Through 

learning, teams can detect and correct errors and misalignments, discover unexpected consequences of 

previous actions, implement improvements, and flexibly adapt to a dynamic or changing environment 

(Edmondson, 1999; Kostopoulos et al., 2013; Rosen et al., 2011). Learning behaviors enabling this 

continuous adaptive capability are sometimes referred to as strategic learning (Kuwada, 1998; Thomas, 

Sussman, & Henderson, 2001). Being able to adapt as a team is important for team performance, in 

particular for teams that are frequently confronted with unanticipated task demands or internal and 

external changes (Rosen et al., 2011; Salas, Sims, & Burke, 2005). Highlighting the close relation 

between learning and adaptation, Rosen et al. (2006; 2011) conceptualized team learning as a part of 

adaptive team performance. Le Pine, Colquitt, and Erez (2000) emphasized that adaptability in the face 

of changes does not only include learning, but also the unlearning of knowledge and skills that were 

successful before the change. 

With regard to more distal outcomes, team learning has been positively related to self-assessed team 

performance (e.g., Boon, Raes, Kyndt, & Dochy, 2013; Van Woerkom & van Engen, 2009; Yeh & 

Chou, 2005) and supervisor-assessed team performance (Edmondson, 1999; Kostopoulos 

& Bozionelos, 2011; Kostopoulos et al., 2013; Savelsbergh et al., 2009; van der Vegt & Jong et al., 

2010; van Offenbeek, 2001; Wiedow, Konradt, Ellwart, & Steenfatt, 2013; Zellmer-Bruhn & Gibson, 

2006). Research investigating learning under the label of reflexivity has also established positive 

relations to self-assessed (e.g., Hirst, Mann, Bain, Pirola-Merlo, & Richver, 2004; Schippers, Den 

Hartog, Koopman, & Wienk, 2003) and supervisor-assessed team performance (e.g., Carter & West, 

1998; Schippers et al., 2008). The mediating role of organizational team learning as well as moderating 

factors was explored by van der Vegt and Bunderson (2005). They found that learning behavior 

partially mediates the relationship between expertise diversity and performance and that the effect of 

diversity depended on the degree of collective team identification. Also, van der Vegt and Jong et al. 

(2010) showed that team learning behavior mediates the relationship between power asymmetry and 

supervisor-assessed team performance. Moreover, the negative effect of power asymmetry on learning 

behavior diminished when group-related instead of individual-level feedback was provided.  

Research efforts have also related learning to other venture-relevant outcomes such as innovation 

(Drach-Zahavy & Somech, 2001; Schippers, West, & Dawson, 2012; Somech, 2006; Tjosvold & Tang 

et al., 2004; Wong, 2004). It has also been related to affective team outcomes (e.g., Schippers et al., 

2003; Yeh & Chou, 2005; Zellmer-Bruhn & Gibson, 2006). Zellmer-Bruhn and Gibson (2006) found 

that teams identified by their leaders as strong with regard to learning reported higher affective outcome 
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(satisfaction, commitment, and supportiveness). Another area of research has looked at the effects of 

internal and external learning (e.g., Bresman, 2010; Bresman, 2013; Bresman & Zellmer-Bruhn, 2012a; 

Wong, 2004), but results regarding their relation with each other have remained inconclusive. Wong 

(2004), for example, found a positive relation between both internal and external learning and group 

efficiency and group innovativeness. However, the author also showed that engaging in external 

learning can impede internal learning from positively influencing team efficiency. Bresman (2010) in 

contrast, revealed that vicarious external learning has stronger effects on performance if teams engage 

in more internal learning.  

In sum, despite the insights generated by team learning research, “research has only begun to examine 

the empirical relationship between team learning and team performance” (Van Woerkom & van Engen, 

2009, p. 385). First, even though team learning has often been analyzed as a mediator (e.g., Carmeli et 

al., 2012; Edmondson, 1999; Hirst et al., 2004; Kostopoulos & Bozionelos, 2011; Schippers et al., 2008; 

Schippers et al., 2003; van der Vegt & Bunderson, 2005; van der Vegt, Bunderson, & Kuipers, 2010; 

Van Woerkom & van Engen, 2009), it is rarely investigated through which mediating mechanisms team 

learning exerts its influence. It is generally assumed that team learning fosters team development and 

adjustment, helps prevent teamwork-associated process losses, and leads to enhanced interactions and 

processes and to better coordinated action and improved team-related decisions (Kayes et al., 2005; 

Kozlowski & Bell, 2008; Schippers, Homan, & Knippenberg, 2013; Sessa & London, 2008), but 

research testing these assumptions is rare. Exemptions are research efforts exploring cognitive 

mediators, for example, the works of Van den Bossche et al. (2006), Gino et al. (2010), or Wiedow et 

al. (2013). For student teams, research showed that the relationship between team learning and team 

performance is mediated by shared cognition (Van den Bossche et al., 2006);the relationship between 

learning through experience and creativity is mediated by transactive memory (Gino et al., 2010). For 

both student and organizational teams, Wiedow et al. (2013) demonstrated that task knowledge and 

trust mediate the relation between learning and performance. 

Second, results have not been uniformly positive. Druskat and Kayes (2000), for example, found a non-

significant relationship between learning and performance for short-term project teams, suggesting 

potential trade-offs between learning and efficiency in the short run. Building on resource allocation 

theory, Porter, Webb, and Gogus (2010) showed for teams without slack resources that a learning 

orientation can negatively affect adaptation, particularly in the early stages of teamwork. Other research 

on the relationship of team learning and team performance has found that the relationship is negatively 

influenced by high prior performance (Bunderson & Sutcliffe, 2003; Schippers et al., 2013). Bunderson 

and Sutcliffe (2003) also showed that an overemphasis on learning can compromise performance.  
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2.3 Formal Learning from an Entrepreneurship and a Team Research 

Perspective 

The following chapter provides a selective overview of formal learning. Formal learning has been 

introduced in Chapter 1.1.2 as a planned and systematic effort to enhance competencies, whereas 

informal learning represents learning efforts that are integrated into daily work on an as-needed basis 

(Marsick & Volpe, 1999; Noe et al., 2013) First, entrepreneurship research on formal learning is 

introduced in Chapter 2.3.1. The entrepreneurship perspective is subsequently complemented in 

Chapter 2.3.2 with a brief overview of team interventions from the organizational research area. 

2.3.1 Formal learning from an entrepreneurship perspective 

Even though learning during the entrepreneurial process has been established as an important element 

of entrepreneurial success (see Chapters 1.1.2 and 2.1), entrepreneurship research on learning in a 

formal setting has been limited. Most of the research on formal learning focuses on the question of how 

to prepare individual entrepreneurs for starting a venture, that is, on entrepreneurship education. Only 

few research efforts investigated formal entrepreneurial learning during the entrepreneurial process. 

One such area that included formal learning in the entrepreneurship context is research on human 

resource management, as employee training represents one element of human resource management. 

Other studies investigated formal entrepreneurial learning in the form of learning through mentors or 

in the form of leadership development. In the following, a brief overview of the research in these areas 

is provided.  

Formal learning in preparation of the entrepreneurial process 

Entrepreneurship education refers to educational activities aimed at developing future entrepreneurs 

and enhancing entrepreneurial knowledge, skills, and attitudes (Bae et al., 2014; Heinonen & 

Poikkijoki, 2006). The number of curricula and programs devoted to entrepreneurship education has 

remarkably grown over the last decades as “business educators and professionals have evolved beyond 

the myth that entrepreneurs are born, not made” (Kuratko, 2005, p. 580). Correspondingly, there has 

been an increased interest in exploring entrepreneurship education, resulting in various research efforts 

(e.g., Chrisman, 1989; Chrisman, 1997; Chrisman, McMullan, & Hall, 2005; Fayolle et al., 2006; 

Graevenitz, Harhoff, & Weber, 2010; Martin Cruz, Rodríguez-Escudero, Hernangomez Barahona, & 

Saboia Leitao, 2009; Munoz C., Mosey, & Binks, 2011; Oosterbeek et al., 2010; Peterman & Kennedy, 

2003) as well as in several reviews and meta-analyses (e.g., Bae et al., 2014; Garavan & O'Cinneide, 

1994a; Garavan & O'Cinneide, 1994b; Gorman, Hanlon, & King, 2007; Katz, 2003; Martin et al., 2013; 
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Pittaway & Cope, 2007a; Rideout & Gray, 2013). Entrepreneurship education research has focused 

both on the content to be taught to (potential) entrepreneurs during educational programs and on how 

to measure the effectiveness of these activities.  

Regarding the content, research has noted the large variety of covered topics and formats (Duval-

Couetil, 2013; Fiet, 2001b; Henry, Hill, & Leitch, 2005; Katz, 2012; Martin et al., 2013). Based on a 

survey among entrepreneurship scholars concerning the syllabi of their courses, Fiet (2001b) identified 

six main areas of content: strategy, growth, idea generation, risk, financing, and creativity.52 These 

topics reflect a strong focus on task-related business aspects. Edelman, Manolova, and Brush (2008) 

thus cautioned that the content taught does not fully reflect the typical activities of nascent employees 

(Edelman et al., 2008) and does not meet their diverse needs (Pittaway & Thorpe, 2012); they hence 

suggested renewing the focus of entrepreneurship education. In response to this, other research efforts 

have developed suggestions on how to integrate more suitable contents and formats such as experiential 

learning into educational programs (e.g., Honig, 2004; Pittaway & Cope, 2007b; Rae, 2009). Honig 

(2004) proposed moving away from the focus on detailed and systematic business planning and, for 

example, including more “factors such as teamwork and other nonexplicit criteria that emphasize 

adaptability” (p. 264).53 Pittaway and Cope (2007b), in their effort to simulate entrepreneurial learning 

in an academic environment, highlighted the importance of enabling students to work in 

“entrepreneurial learning teams” (p. 213). Katz (2012) recently noted that modern entrepreneurship 

education increasingly builds on the notion of a venture as a multi-person endeavor. However, to the 

author’s knowledge, the shifting emphasis on considering the team in entrepreneurship education has 

not been followed-up by empirical research.  

With regard to the effects of entrepreneurship education, research has investigated how educational 

activities enhance individual knowledge and skills (e.g., DeTienne & Chandler, 2004; Fayolle et al., 

2006), entrepreneurial intentions (e.g., Athayde, 2009; Bae et al., 2014; Graevenitz et al., 2010; 

Peterman & Kennedy, 2003; Souitaris, Zerbinati, & Al-Laham, 2007; Zhao et al., 2005), and outcomes 

such as starting a venture or venture success (e.g., Chrisman & McMullan, 2000; Chrisman 

& McMullan, 2004; Kolvereid, 1997). The meta-analyses of Bae et al. (2014) and Martin et al. (2013) 

found a small, but positive relation between entrepreneurship education and entrepreneurial intentions. 

Martin et al. (2013) also revealed positive effects of such education on entrepreneurship-relevant 

knowledge and skills. However, despite these small positive effects, several studies have yielded mixed 

results (e.g., Bae et al., 2014; Fayolle et al., 2006; Oosterbeek et al., 2010). In the meta-analysis of Bae 

                                              

52 Listed according to emphasis in the syllabi.  

53 Business planning refers to developing a formal business plan, “a written document that describes the current state 
and the presupposed future of an organization” (Honig and Karlsson, 2004, p. 29). 



 Theoretical Background  

59 

 

et al. (2014), for example, the relationship was not moderated by different teaching formats, but turned 

insignificant when pre-course entrepreneurial intentions were controlled for. Oosterbeek et al. (2010) 

evaluated the impact of an entrepreneurship education program with Dutch students in a pre-post design 

and described insignificant effects on entrepreneurial knowledge and skills and a negative effect on 

entrepreneurial intentions. After participating in the program, students had fewer intentions to found a 

venture. The authors argued that this negative effect might be due to a more realistic view of 

entrepreneurship. In sum, the question of how to train potential entrepreneurs effectively remains open.  

With regard to the methodology of entrepreneurship education studies, both the importance and the 

lack of systematic evaluation have been debated emphasizing the need for more methodological rigor 

(e.g., Bergh & Jacobsson, 2011; Duval-Couetil, 2013; Fayolle et al., 2006; Henry, Hill, & Leitch, 2004; 

Lorz et al., 2013; McMullan, Chrisman, & Vesper, 2001). Evaluation designs that measure outcomes 

before and after an intervention and use a randomized design with a control group are rare (Martin et 

al., 2013).54 Exemplary studies employing a design based on pre-post measurement and control group 

are the works of DeTienne and Chandler (2004), Karlsson and Moberg (2013), Oosterbeek et al. (2010), 

Peterman and Kennedy (2003) or Souitaris et al. (2007). In light of methodological critique, Martin et 

al. (2013) pointed out that the impact of entrepreneurship education might be overestimated. As Baron 

et al. (2012, p. 350) summarized concerning the evaluation of entrepreneurship training, “sophisticated 

evaluation designs are uncommon and this is clearly an area in which a stronger orientation to I/O 

psychology would enhance the field”. Moreover, given its purpose, entrepreneurship research has 

limited its focus to the investigation of how individual entrepreneurs are prepared before starting a 

venture and has mainly relied on student samples (Martin et al., 2013). In sum, despite providing 

important insights, research on entrepreneurship education has neglected a team-focus in its content, 

has yielded mixed results concerning its effectiveness, and has suffered from methodological 

shortcomings.  

Formal learning during the entrepreneurial process  

Whereas informal learning by the individual entrepreneur during the entrepreneurial process has been 

increasingly investigated in recent years (see Chapter 2.2.1), research on formal learning during the 

entrepreneurial process is scarce (see Cardon & Stevens, 2004). Deakins, Graham, Sullivan, and 

Whittam (1998, p. 151) noted that “there has been little research on the processes of providing support 

to new firm entrepreneurs, and little evaluation of the provision of support”. More than one decade 

                                              

54 Only two of the published studies (Oosterbeek, van Praag, and Ijsselstein, 2010; Friedrich, Glaub, Gramberg, and 
Frese, 2006) in the meta-analysis of Martin et al. (2013) included these three characteristics. 
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later, Sarri (2011, p. 7) similarly stated that “one aspect into which little research has been conducted 

is that of assessing the effectiveness of training interventions”.  

One area that has investigated formal learning in the form of employee training in small and medium-

sized companies is research on human resource management (HRM). Human resource management is 

a multi-faceted process including various elements such as recruitment, staffing and retention, internal 

assessment and evaluation, job design, rewards and compensation, and formal training and 

development (Cardon & Stevens, 2004; Litz & Stewart, 2000), which has been shown to positively 

influence organizational performance (Combs, Liu, Hall, & Ketchen, 2006; Huselid, 1995). Literature 

on human resource management in the entrepreneurial or small business context is scarce, but the 

number of relevant works has been increasing in the last decade following regular calls for more 

research (Baron, 2003; Barrett & Mayson, 2006; Heneman, Tansky, & Camp, 2000; Jack et al., 2006). 

Research has recognized how important it is to develop a better understanding of human resource 

management in entrepreneurial ventures. This insight is based on the realization that the appropriate 

development and management of knowledge and skills represent a major competitive advantage given 

the pressures and constraints these ventures face (Barrett & Mayson, 2006; Jack et al., 2006). Research 

has also revealed that negligence of “founders of new ventures to successfully manage HRM issues is 

an important factor in their ultimate failure” (Baron, 2003, p. 253). While some authors found positive 

effects of employee training and development (e.g. Chandler & McEvoy, 2000; Sheehan, 2014), other 

authors, however, caution that the evidence is weak and not sufficiently explored with rigorous 

methodology (Chaston, Badger, & Sadler-Smith, 1999; Gibb, 1997; Storey, 2004; Westhead & Storey, 

1996). Reasons might be that formal offers to foster learning and development in small firms are often 

disconnected from their actual needs (Clarke et al., 2006). Furthermore, the studies concerned have 

made little reference to the accumulated research insights on training in the organizational context 

(Baron et al., 2012). Moreover, the focus of this area of research has been largely limited to the 

individual founder and her employees, not a team of founders, often in the context of small and medium-

sized ventures.  

Several other studies investigated formal entrepreneurial learning in the form of learning through 

mentoring or similar types of support (e.g., Audet & Couteret, 2012; Berry, 2006; Deakins et al., 1998; 

Deakins et al., 2000; Kutzhanova et al., 2009; Sarri, 2011; St-Jean & Audet, 2012; St-Jean & Audet, 

2013; St-Jean & Tremblay, 2011; Sullivan, 2000; Wren, 2002). Yet others observed the leadership 

development of individual entrepreneurs in SMEs (e.g., Darling & Beebe, 2007; Darling & Leffel, 

2010; Darling & Utecht, 2010; Leitch et al., 2009; Leitch et al., 2013; Morrison, 2003). Rotger, Gørtz, 

and Storey (2012) looked at the impact of publicly funded advice and guidance for entrepreneurs in 

nascent ventures. In an alternative control group design, the authors compared the development of 

individuals who attended counseling on business plan development before starting a business (called 
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badging) with the development of individuals who attended the same counseling and, in addition, were 

advised on topics related to financing, marketing, or law during the start-up phase (called knowledge 

acquisition/enhancement). Amongst other findings, the authors showed that both types of counseling 

positively influenced survival and sales growth measured two years later.  

Trying to better understand how entrepreneurs perceive the support provided to them, Sullivan and his 

colleagues (Deakins et al., 1998; Sullivan, 2000) asked entrepreneurs to rate the importance of different 

sources of advice and their contribution. Mentoring was considered the most important form of support 

and was perceived to help achieve objectives, cope with problems, and to learn. Their work thus 

emphasized the importance of assistance in facilitating reflection. Similarly, Leitch et al. (2009; 2013) 

qualitatively investigated individual reactions to a leadership development program in SMEs. St-Jean 

(2012), in a different approach, developed and empirically tested a mentoring model for novice 

entrepreneurs, which proposed that three functions of mentoring (psychological, career-related, role-

model-related) influence the entrepreneurial mentee’s learning. Lastly, Darling and his colleagues 

(Darling & Beebe, 2007; Darling & Leffel, 2010; Darling & Utecht, 2010) investigated which personal 

skills individual entrepreneurs need to engage in team-building with their management team. According 

to this viewpoint, team-building is not focused on a founding team, but refers to team-building as “a 

critical way to acquire know-how by complementing and extending the skills of the lead entrepreneur” 

(Smilor, 1997, p. 344).  

In sum, past research efforts on formal learning during the entrepreneurial process are scarce and often 

focused on employee training or support for individual entrepreneurs. In particular, formal learning in 

the team context has been neglected, and to the author’s knowledge, a formal team-related intervention 

in founding teams has not yet been developed and evaluated. This scarcity of research on formal 

learning seems surprising given that it is relevant from a theoretical and practical viewpoint to 

understand whether and how founding teams can be developed through formal learning (see Chapter 

1.1.2). For example, Shepherd and Douglas (2000, p. 405) emphasized that for nascent ventures, “a risk 

reduction strategy may be to build production knowledge through education and training programs”. In 

contrast, a large amount of research on formal learning in organizational teams, that is, team 

interventions, has been conducted. The following chapter provides a brief and selective overview of 

these research efforts. 

2.3.2 Formal learning from a team research perspective  

Formal training and development interventions in organizations are assumed to yield benefits for 

individuals, teams, and organizations as they positively influence job and organizational performance 

as well as performance-related factors such as competencies (Aguinis & Kraiger, 2009). Several meta-
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analyses have confirmed the positive effects of individual-level training in a variety of contexts (e.g., 

Arthur, Bennett, Edens, & Bell, 2003; Collins & Holton, 2004; Kalinoski et al., 2013; Keith & Frese, 

2008; Kraiger, Ford, & Salas, 1993; Powell & Yalcin, 2010; Taylor, Russ-Eft, & Chan, 2005) and a 

large number of reviews and books have summarized the theoretical and practical insights accumulated 

by extant research on training effectiveness (e.g., Goldstein & Ford, 2002; Kraiger, 2003; Ryschka, 

Mattenklott, & Solga, 2011; Salas & Cannon-Bowers, 2001; Salas, Tannenbaum, Kraiger, & Smith-

Jentsch, 2012; Tannenbaum & Yukl, 1992).55 Furthermore, for teams in particular, formal team 

learning through team interventions has been acknowledged as an important factor contributing to team 

effectiveness (e.g., Campion et al., 1993; Cohen & Bailey, 1997; Kozlowski & Bell, 2003; Kozlowski 

& Ilgen, 2006; Mathieu & Maynard et al., 2008; Salas, Stagl, & Burke, 2004; Sundstrom et al., 1990). 

Several reviews and meta-analyses emphasizing a positive effect of team interventions on a variety of 

outcomes reflect how relevant team interventions are (e.g., Delise et al., 2010; Salas et al., 2008; Salas 

et al., 2007; Salas, Rozell, Mullen, & Driskell, 1999; Shuffler, DiazGranados, & Salas, 2011; Stumpf 

& Thomas, 2003; Tannenbaum & Cerasoli, 2013); the same is true for a vast amount of practically 

oriented guidance (e.g., Alf-Jähnig, Hanke, & Preuss-Scheuerle, 2008; Boller, 2005; Heckner & Keller, 

2010; Thornton, 2010; van Dick & West, 2005).  

The following chapter describes selective research on intervention design features related to 

intervention effectiveness. Following extant research (e.g., Salas & Cannon-Bowers, 2001; Salas et al., 

2012; Tannenbaum & Yukl, 1992), the chapter is organized around what matters during an intervention 

and what matters before and after it. The former part focuses on team intervention strategies and is 

divided into a general introduction including results from meta-analytical studies and a more detailed 

description of specific team intervention strategies. The latter briefly covers topics related to training 

needs analysis, transfer, and evaluation. In line with Arthur and Bennett et al. (2003), this overview 

focuses on factors over which the facilitator conducting the intervention has a reasonable degree of 

control, the reason for this being that insights from extant team intervention research will be used later 

as one input for developing the team intervention undertaken in the context of this dissertation.56 The 

empirical results provided in the following that describe the effect of team interventions on cognitive 

(e.g., team performance) and affective (e.g., team satisfaction) outcomes also serve as a base for the 

hypotheses development. 

                                              

55 Training effectiveness is generally determined by assessing evaluation criteria such as reactions to the intervention 
or change in specified outcomes (Noe, 1986). 

56 For more comprehensive overviews regarding training effectiveness that also cover factors beyond the design such 
as participant motivation or capability, see, for example, Cannon-Bowers, Salas, Tannenbaum, and Mathieu (1995), 
Colquitt, LePine, and Noe (2000), Mathieu and Martineau (1993), Mathieu, Tannenbaum, and Salas (1992), Noe 
(1986), or Noe and Schmitt (1986). 
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Introduction to team intervention strategies 

The underlying assumption behind team interventions is that such interventions can support teams in 

working together more effectively and efficiently and in performing better (Salas et al., 2007). It is 

presumed that formal learning is important for teams to be able to perform, that is, that “teams must be 

nurtured, supported, and developed” (Klein et al., 2009, p. 182) and that “simply getting students [i.e., 

team members] to work together does not facilitate the gains that can be evidenced when training is 

provided” (Prichard, Stratford, & Bizo, 2006, p. 262). Hence, different from individual efforts, in order 

to accomplish team goals, individual roles and contributions must be integrated into a joint effort. Given 

this need for integration, successful teamwork builds not only on task proficiency, but also relies on 

teamwork competencies (Salas et al., 2008, e.g., Cannon-Bowers et al., 1995; Morgeson et al., 2005; 

Smith-Jentsch & Campbell et al., 2001; Stevens & Campion, 1994; see Chapter 2.2.2).  

Stout, Salas, and Carson (1994), for example, found that team coordination explained unique and 

significant variance beyond task proficiency and suggested that teamwork competencies are relevant 

beyond task proficiency. Even though acknowledging that every team intervention inevitably targets 

some combination of task-work and teamwork competencies, the meta-analysis of Salas et al. (2008) 

investigated whether the focus of a team intervention moderates its effect on team outcomes. The 

authors found no moderating effect of the intervention focus on the relation between intervention and 

performance as an outcome; they showed, however, that interventions focusing on teamwork resulted 

in enhanced process and affective outcomes compared to task-focused interventions. However, given 

the small number of studies analyzed, Salas et al. (2008) concluded that the current state of research is 

inconsistent regarding the effectiveness and the best sequencing of interventions with team content or 

task content.57 Ellis, Bell, Ployhart, Hollenbeck, and Ilgen (2005), on the other hand, suggested that 

team performance should be enhanced by developing teamwork competencies prior to task work 

competencies. Other research also highlighted the importance for team interventions to improve team 

members’ team competencies including knowledge, skills and behaviors, and attitudes that promote 

effective team performance (Cannon-Bowers et al., 1995). With regard to the knowledge component, 

one “basic objective of team training is to foster similar mental models” (Marks et al., 2002, p. 5). 

A large variety of team interventions have been implemented and investigated (Prichard & Ashleigh, 

2007; Salas et al., 2008). There are “literally thousands of interventions” (Kozlowski & Bell, 2003, 

                                              

57 Task work competencies are those needed to perform the task of the team; teamwork competencies refer to 
competencies needed to interact and coordinate effectively as a team (Kraiger, 2003). Even interventions with a very 
heavy task work component, such as practicing the assembly of a radio, have often been employed to investigate how 
teamwork-related collective cognition develops in a team (e.g., Moreland and Myaskovsky, 2000; Liang, Moreland, 
and Argote, 1995; Mathieu et al., 2000). 
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p. 356) that appear “in many shapes, sizes, and forms and […are] called by many different names and 

labels” (Salas et al., 2008, p. 905). The large variety of interventions aiming at enhancing team 

competencies can be clustered in different ways. Team interventions differ, on the one hand, in the 

extent to which the competencies in focus are specific or generic to task and team; on the other hand, 

they differ regarding the degree to which the competencies to be acquired and the intervention methods 

used are specified. Both approaches to clustering interventions are introduced in the following, followed 

by an overview about meta-analytical results with regard to the effectiveness of team interventions. The 

next chapter subsequently presents specific intervention strategies as well as results concerning the 

effectiveness thereof.  

Cannon-Bowers et al. (1995) developed an overview with regard to the specificity of the competencies 

conveyed by a team intervention. According to them, interventions can aim at enhancing competencies 

that are specific, that is, related to the team and/or task context, or generic, that is, applicable across 

team and/or task contexts (see Chapter 2.2.2). If competencies are independent of both team and task, 

they are fully transferable across contexts. Cannon-Bowers et al. (1995) suggested that teams with 

members who interact across a variety of tasks (such as management teams or founding teams) should 

be trained in team-specific, but task-generic competencies. The authors specifically recommended that 

training of these competencies should take place in an intact team and should include feedback and 

discussion to align expectations among team members. This is consistent with the findings of Mathieu 

and Maynard et al. (2008, p. 447), who, in their review of team effectiveness, reached the same 

conclusion and summarized that “training intact teams provides opportunities for members to integrate 

their teamwork skills and to jointly practice complex coordinated actions”. Particularly for teams 

working in dynamic contexts or on changing tasks, teamwork competencies that are neither contingent 

on the task nor the team are important as they can be generalized across a variety of tasks and team 

situations (Ellis et al., 2005). Otherwise, in these contexts, teams “would be in a constant state of 

retraining” (Salas, Burke, & Cannon-Bowers, 2002, p. 242). At the same time, teams that repeat the 

same tasks but work in different member constellations (such as flight crews) should acquire task-

specific, but team-generic competencies. The intervention developed by Mathieu et al. (2000), for 

example, included a task-specific training of roles and team processes. The authors found empirical 

support that the team develops a task-related and a team-related shared mental model (see Chapter 

2.2.2). Furthermore, their study revealed that the relation between the degree to which teams share these 

mental models and performance was mediated by team processes including communication and 

coordination. 

As mentioned before, team interventions can not only be distinguished by whether they focus on 

specific or generic competencies, but also by whether they target clearly specified competencies in a 

clearly defined process or, more generally, help teams reflect upon and solve their problems. The notion 
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of team training is generally used to describe the former, whereas team building refers to the latter. 

Team training relates to interventions systematically conveying defined competencies in a specified 

process, whereas team building represents interventions helping teams to examine and reflect their 

behavior and relationships and act upon these reflections (Klein et al., 2009; Tannenbaum & Yukl, 

1992). Team building includes a variety of “conceptually quite dissimilar” (Salas & Rozell et al., 1999, 

p. 324) activities with the goal of “improving social relations and clarifying roles, as well as solving 

task and interpersonal problems that affect team functioning (Klein et al., 2009, p. 183). A method 

related to team building is team coaching, which is defined as “direct interaction with a team intended 

to help members make coordinated and task-appropriate use of their collective resources in 

accomplishing the team’s work” (Hackman & Wageman, 2005, p. 269). However, team training on the 

one hand and team building and coaching on the other hand represent the ends of a continuum rather 

than two clear-cut categories. Moreover, the terms are not used consistently in the team intervention 

literature.58 Furthermore, extant research has established that, independent of the specific methods 

employed, objectives and desired outcomes of interventions should be clearly defined and relevant 

information or concepts to be learned should be clearly presented. The intervention should also trigger 

positive expectations about the usefulness of the content covered, comprise (visual) learning aids, and 

allow time for offering feedback. It is also important that a relatively safe environment for discussion 

and practice is created (Kraiger, 2003; Noe & Colquitt, 2002).   

Before different intervention strategies are described in detail, a brief overview is provided about meta-

analytical results with regard to the effectiveness of team training and team building as well as results 

concerning the mediating mechanisms. Several meta-analyses investigated the effects of team training. 

Salas et al. (2007), for example, conducted a meta-analysis exploring the impact three different team 

training strategies—cross-training, coordination and adaptation training, and self-correction training—

have on team performance. The authors found a small but significant effect of team training on team 

performance. In a more comprehensive meta-analysis including more rigorous methodology and a 

larger sample that was already discussed before, Salas et al. (2008) also revealed moderate positive 

relationships between team training interventions and performance, process, cognitive, and affective 

outcomes. Delise et al. (2010) presented meta-analytical evidence for a positive effect of team training 

on cognitive and affective outcomes as well as on task-based and teamwork skills.  

                                              

58 Following Klein et al. (2009), for example, this dissertation considers the intervention of Gibson (2001) a team 
building intervention, even though the authors themselves described it as a training. Woodman and Sherwood (1980a) 
labeled their intervention team development, which was considered team building by Klein et al. (2009) and team 
coaching by Hackman and Wageman (2005). In general, training is often used as an overarching term (e.g., Kraiger, 
2003). 
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With regard to team building, Salas and Rozell et al. (1999) observed in their study that the high levels 

of enthusiasm for the implementation of team building measures in organizations was not matched by 

empirical evidence for its effectiveness.59 The analysis yielded a positive, but non-significant overall 

effect of team building on team performance. However, the effect on subjective team performance was 

positive and significant. A meta-analysis of Svyantek, Goodman, Benz, and Gard (1999) found that 

team building increased both objective and subjective team productivity. Klein et al. (2009) updated 

and extended the analysis of Salas and Rozell et al. (1999) with a larger data base. They found moderate 

positive effects on cognitive, affective, process, and performance outcomes. Concluding, meta-

analytical efforts showed that team interventions indeed have the potential to influence team outcomes 

in a positive way.  

In general, evaluation research has neglected affective outcomes despite repeated calls for their 

inclusion (e.g., Brown et al., 2010; Kraiger et al., 1993; Rowold, 2008; Salas et al., 2007). Cognitive 

and affective outcomes represent two complementary outcome dimensions in a lot of models of team 

functioning (e.g., Cohen & Bailey, 1997; Gladstein, 1984; Kozlowski & Ilgen, 2006; LePine, Piccolo, 

Jackson, Mathieu, & Saul, 2008; Sundstrom, de Meuse, & Futrell, 1990). Affective outcomes are 

considered highly relevant in the learning context given that affective aspects are central to learning 

and trainings (explicitly or implicitly) aim at influencing affective outcomes (Brown, Sitzmann, & 

Bauer, 2010). However, several meta-analyses on intervention effectiveness did not include affective 

outcomes beyond the immediate reaction to the training in their analyses (e.g., Arthur & Bennett et al., 

2003; Burke & Day, 1986; Powell & Yalcin, 2010; Salas et al., 2007). An exception is the meta-analysis 

of Klein et al. (2009) which found positive effects of team-building on affective outcomes (see above). 

Klein et al. (2009, p. 194) suggested that given “that team building develops interpersonal relations, 

mutual trust, and open communication […] it is likely that team building will have a greater effect on 

affective outcomes” and found a positive effect on affective outcomes. In a similar vein, Salas et al. 

(2008) revealed an overall effect of d = 0.75 (r = 0.35) for affective outcomes of team training (not 

including a satisfaction measure). Further exemptions for evaluation studies including affective criteria 

are, for example, the effect of team interventions on cohesion (Villado & Arthur, 2013), job satisfaction 

(Pritchard, Jones, Roth, Stuebing, & Ekeberg, 1988), collective efficacy (Brown, 2003), exhaustion and 

depersonalization (Le Blanc, Hox, Schaufeli, Taris, & Peeters, 2007), attitudes towards military 

teamwork (Leedom & Simon, 1995; Stout, Salas, & Fowlkes, 1997) or trust (Prichard & Ashleigh, 

2007).  

                                              

59 For reviews and meta-analyses of the earlier literature on team building see Buller (1986), de Meuse and Liebowitz 
(1981), Tannenbaum, Beard, and Salas (1992), or Woodman and Sherwood (1980b). 
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Although mediating mechanisms have not yet received sufficient attention (Gabelica et al., 2012; Rapp 

& Mathieu, 2007), extant studies provide some insights into potential mediators of interventions. Chen, 

Thomas et al. (2005) showed that the cognitive, affective–motivational, and behavioral training 

outcomes of a team-based training were related to adaptive team performance in a simulation via post 

training regulatory processes. Marks et al. (2002) demonstrated that cross-training of individual 

students before an experimental flight simulation increased shared team mental models, which, in turn, 

influenced team performance via back-up behaviors and coordination. Similarly, Marks et al. (2000) 

provided student teams with an instructional videos before a military simulation and found that this 

instruction affected team mental models; their effect on team performance was partially mediated by 

team communication. Gurtner et al. (2007) also found a mediating effect of communication. The 

authors investigated the effect of individual and group reflexivity intervention on student teams before 

a military simulation and found that it was mediated by communication and implementation of 

strategies as well as mental model similarity. Rapp and Mathieu (2007) subjected individual students 

to a CD-based self-administered teamwork skills training program and examined its effectiveness on 

individual and team outcomes in a business simulation and found that an overall team processes 

mediated this effect.  

The following sub-chapter provides an overview of different intervention strategies and their 

effectiveness. The overview roughly follows the continuum from team training to team building. It 

introduces cross-training, team coordination and adaptation training, self-correction training, and 

related interventions such as debriefing, reflection-based interventions, and feedback interventions, 

team building, and team coaching.  

Specific team intervention strategies  

The variety of training approaches is often categorized into three overarching strategies that have been 

the focus of extant empirical research: cross-training, team coordination and adaptation training, and 

team self-correction training (e.g., Kraiger, 2003; Salas et al., 2007; Weaver, Rosen, Salas, Baum, & 

King, 2010).60 These three strategies and related approaches are introduced below, followed by an 

overview of team building and team coaching, which can all be subsumed under intervention strategies. 

This overview lays the foundation for developing a team intervention for founding teams in Chapter 

2.4.  

                                              

60 Training strategies refer to „tools, methods, and content combined to create an instructional approach, whereas 
training methods describe specific mechanisms (e.g., lecture, simulation, etc.)“ (Weaver, Rosen, Salas, Baum, and 
King, 2010, p. 210).  
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Cross-training 

Cross-training has been defined as an instructional “strategy in which each team member is trained in 

the tasks, duties, and responsibilities of his or her fellow team members ” (Volpe, Cannon-Bowers, 

Salas, & Spector, 1996, p. 87). It refers to a training approach which teaches team members about each 

other’s roles, tasks, and competencies and which is thus particularly appropriate to enhance task-

specific competencies (Cannon-Bowers et al., 1995). Team members develop an understanding of the 

demands of each position and of how the different roles in the team interrelate. It has been argued that 

cross-training can improve communication and coordination and reduce process loss. Team members 

are better able to anticipate the needs of other team members and to judge which information needs to 

be shared; they also learn to discern whether a task needs to be performed interdependently or not and 

how to coordinate in the team to effectively perform a collective task (Blickensderfer, Cannon-Bowers, 

& Salas, 1998; Cannon-Bowers, Salas, Blickensderfer, & Bowers, 1998; Day, Gronn, & Salas, 2004; 

Marks et al., 2002).  

Several works of research investigating the effectiveness of cross-training (e.g., Cannon-Bowers et al., 

1998; Ellis & Pearsall, 2011; Marks et al., 2002; Volpe et al., 1996) found positive effects of cross-

training on team performance. Volpe et al. (1996) and Cannon-Bowers et al. (1998) analyzed the effects 

of positional rotation in the context of simulation tasks with students. They demonstrated that, when 

compared to a control group, cross-trained team members showed enhanced information sharing, better 

team functioning, and improved team performance. Marks et al. (2002), in addition, explored the effect 

of cross-training on the degree to which team interaction mental models were shared, that is, knowledge 

about how team members should interact (see Chapter 2.2.2). Findings from the authors’ investigation 

of students in a flight simulation indicated that cross training facilitated the development of shared team 

interaction mental models and that improved team coordination mediated the effect between mental 

models and team performance. Ellis and Pearsall (2011) showed that the effect of cross-training on 

mental model accuracy is particularly high under high job demands, that is, “components of the work 

environment that require employees to exert continued physical or mental effort” (p. 16). However, the 

meta-analysis of Salas et al. (2007) found that when comparing the contributions of the three different 

training strategies to training effectiveness, the extent to which cross-training was implemented did not 

significantly predict training effectiveness. On the contrary, the two other training strategies 

investigated in the following significantly predicted team training effectiveness.  

Team coordination and adaptation training 

A second strategy of team training according to Salas et al. (2007) refers to team coordination and 

adaptation training. This training aims at teaching basic teamwork processes, enhancing team members’ 

teamwork skills, and developing the competencies underlying the integration of individual efforts 



 Theoretical Background  

69 

 

towards collective goals (Day et al., 2004; Salas et al., 2007; Weaver et al., 2010). The approach is thus 

based on the assumption that, in order to successfully work in teams, team members need to develop 

relevant teamwork competencies. Team coordination training of task-specific teamwork skills has been 

successfully applied in military and aviation simulation settings; however, research has called for more 

thorough evaluation methods (e.g., Entin & Serfaty, 1999; Salas, Burke, Bowers, & Wilson, 2001; 

Salas, Fowlkes, Stout, Milanovich, & Prince, 1999; Salas, Wilson, Burke, & Wightman, 2006; Stout et 

al., 1997).  

In this strategy of team training, generic team competencies are translated into scenario-specific 

competencies and trained in short (e.g., half-hour) training sessions. Stout et al. (1997), for example, 

developed a training consisting of a half-hour simulation exercise and role plays. Chen, Thomas, and 

Wallace (2005) conducted a task-specific simulation-based training lasting 90 minutes and containing 

both individual role training and team training elements. The authors found an effect of the intervention 

on, for example, individual declarative and procedural role knowledge. The authors also showed at both 

the individual and the team level how cognitive, affective, and behavioral training outcomes influenced 

the individual- and team-level performance of students through post-training regulation processes such 

as goal specification and strategy formulation. Marks, Zaccaro, and Mathieu (2000) found that task-

specific team interaction training for students (consisting of a 10-minute video) enhanced mental model 

development, which in turn positively influenced the quality of communication and team performance 

in a military simulation following the training The quality of communication partially mediated the 

relationship between mental model development and performance. 

Other coordination and adaptation trainings did not focus on specific teamwork skills for a highly 

specialized context, but rather on general team competencies that are transferrable to different team and 

task constellations and might be better suited for teams not working on a small repetitive set of tasks 

(Ellis et al., 2005). Building on the work by Stevens and Campion (1994; 1999) on teamwork 

competencies, Chen, Donahue, and Klimoski (2004), for example, developed a one-semester course 

consisting of readings, lectures, group exercises, and teamwork simulations aimed at improving 

students’ general teamwork skills. Results of their quasi-experimental evaluation study demonstrated 

that the course significantly increased teamwork knowledge and teamwork skills. Teamwork-related 

attitudes, that is, the extent to which teamwork is positively valued, however, did not improve. Prichard 

and colleagues (Prichard & Ashleigh, 2007; Prichard, Bizo, & Stratford, 2006; Prichard, Bizo, & 

Stratford, 2011; Prichard & Stratford et al., 2006) conducted several research studies evaluating a 

generic trainer-facilitated teamwork training in a university context developed by Prichard, Stratford, 

and Hardy (2004). The training built on Kolb’s (1984) assumptions about action and reflection (see 

Chapter 2.2.1) and consisted of both teamwork activity and review sessions in order to enhance generic 

team competencies such as setting objectives, problem-solving, or role clarification. The authors found 
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that the training, among others, improved individual performance on a collaborative task, observer-

rated team skills, transactive memory, and trust; it also turned out that the participants subjectively 

perceived the workload to be less.61 In sum, these efforts demonstrated that a team’s generic teamwork 

competencies can be enhanced.  

Self-correction (debriefing) training and feedback interventions 

A third overarching strategy of team intervention is team self-correction training, “a team debriefing 

strategy in which members are given the responsibility for diagnosing and solving their team’s 

performance problems with guidance as to what topics they should discuss and how to do so 

constructively” (Smith-Jentsch, Cannon-Bowers, Tannenbaum, & Salas, 2008, pp. 303–304). Team 

self-correction thus is closely related to team debriefings (also called after event reviews or after action 

reviews), a “learning procedure that gives learners an opportunity to systematically analyze their 

behavior and to be able to evaluate the contribution of its various components to performance 

outcomes” (Ellis & Davidi, 2005, p. 857) as well as to team feedback interventions.   

Team self-correction and team debriefings contain elements of team training and team building (see 

Smith-Jentsch et al., 2008). Different from the two training strategies described above, they rather 

represent formal “methods to accelerate learning from experience” (Eddy et al., 2013, p. 976). These 

methods thus help increase team awareness and metacognitive processes, two important components 

of team interventions (McCarthy & Garavan, 2008).62 The effectiveness of the different types of self-

correction for the development of team mental models, team processes, and team performance has been 

shown in several studies (e.g., Eddy et al., 2013; Ellis & Davidi, 2005; Ellis, Ganzach, Castle, & Sekely, 

                                              

61 Even though it is generally assumed that team competencies should be trained at the level of intact teams while task 
competencies should be trained at the level of individual team members (Mathieu & Maynard et al., 2008), some efforts 
have also investigated and demonstrated positive effects of teamwork trainings at the individual level. Ellis et al. (2005) 
conducted individual-level lectures based on case studies and tested the effects with a team simulation. Their results 
revealed that teams composed of students who had received the training showed enhanced teamwork knowledge and 
that the teams’ level of teamwork knowledge affected planning, coordination, and problem-solving activities in a team 
military simulation. Rapp and Mathieu (2007) subjected individual students to a CD-based self-administered teamwork 
skills training program. In a quasi-experimental design, the authors found that the training increased individual 
teamwork knowledge and behaviors as well as team performance. The authors developed a scale measuring team 
processes (consisting of processes such as goal specification, coordination, motivation) and demonstrated that these 
processes mediated the effect of training on team performance. 

62 Metacognition refers to both knowledge about cognition and the regulation of cognition (Schraw and Dennison, 
1994) and has been defined as “the higher-order cognitive processes responsible for the development and selection of 
cognitive strategies”(Haynie, Shepherd, Mosakowski, and Earley, 2010, p. 217). Metacognition can be developed 
through training (e.g., Schmidt and Ford, 2003). 
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2010; Smith-Jentsch et al., 2008; Smith-Jentsch, Zeisig, Acton, & McPherson, 1998; Vashdi et al., 

2013; Villado & Arthur, 2013) and a meta-analysis (Tannenbaum & Cerasoli, 2013).  

Important features of debriefings are feedback, active self-explanation and reflection, and data 

verification by the team members’ exchanging of views (Ellis & Davidi, 2005). As essential elements 

of team debriefings, Tannenbaum and Cerasoli (2013) suggested feedback from multiple sources (not 

only the facilitator), active involvement of the team members in reflection and self-discovery, and 

development of specific plans. The authors point out that debriefings should be conducted with the 

whole team and focus on team-level feedback and performance in order to improve the effectiveness 

of the overall team. Eddy et al. (2013) summarized that effective debriefings should “(a) allow team 

members to reflect independently and anonymously [..]; (b) ensure all team members provide input to 

enhance their sense of ownership and capture all perspectives; (c) focus attention on teamwork […] 

because groups tend not to discuss it; (d) guide the team to discuss divergent or high priority needs 

[…]; and (e) lead to the formation of future-looking actions plans and agreements”.63 For guided team 

self-correction, Smith-Jentsch et al. (1998) highlighted how important it is for the facilitator to focus 

the discussion, establish a constructive discussion climate, ensure active and fair participation, and act 

as a role model regarding effective feedback skills. 

Villado and Arthur (2013) set out to better understand how different types of feedback influence 

debriefings. They showed that, while teams conducting debriefings displayed higher levels of 

communication openness, team efficacy, cohesion, and team performance, there was no difference 

depending on whether feedback was based on objective measures (i.e., recorded performance) or on a 

subjective memory-based recall of performance by the participants. Eddy et al. (2013), noting the 

scarcity of research on different debriefing techniques, compared unguided and guided team-led 

debriefings (both with subjective feedback). In the unguided debriefing, the team discussed team 

feedback in an open group discussion and followed a set of general questions on an instruction sheet to 

reflect on what went well or not well. The guided debriefing was based on an online debriefing tool 

that ensured that the debriefing process included all the recommended elements of debriefings described 

above. With the help of the online tool, each team member provided anonymous feedback on important 

team processes. The tool then analyzed the answers and prioritized issues according to importance to 

ensure that the subsequent team discussion focused on the most important issues. Moreover, at the end 

                                              

63 Although reflection is generally considered part of a successful team debriefing, reflection-based interventions have 
also been discussed as a separate category of interventions (e.g., Gurtner, Tschan, Semmer, and Nägele, 2007; Lüscher 
and Lewis, 2008; Anseel, Lievens, and Schollaert, 2009). Gurtner et al. (2007), for example, showed that a reflexivity 
intervention with teams increased team performance in a simulation; they also found that the relation between 
reflexivity and performance was mediated by mental model similarity as well as by communication and strategy 
implementation. 
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of the debriefing session, the team developed forward-looking action plans. The authors showed that 

the guided team debriefing resulted in superior team processes (measured by an average team process 

score) compared to the unguided debriefing and that these team processes mediated the relationship 

between team debriefing and team performance. Smith-Jentsch et al. (1998) argued that guidance helps 

teams avoid the risk to develop mental models that are incorrect or too situation-specific. Similarly, 

research in the organizational context has highlighted the importance of enhancing reflection with 

guidance and support (Seibert, 1999). 

Another intervention type closely related to self-correction and debriefings are team feedback 

interventions (e.g., Becker-Beck & Schneider, 2003; Comelli, 2000; DeShon, Kozlowski, Schmidt, 

Milner, & Wiechmann, 2004; Dominick, Reilly, & McGourty, 1997; Geister, Konradt, & Hertel, 2006; 

Hennlein & Jöns, 2006; Hollenbeck, Ilgen, LePine, Colquitt, & Hedlund, 1998). Gabelica et al. (2012) 

provided a comprehensive review of team feedback interventions and found mixed positive evidence 

for their effectiveness. This is consistent with reviews of the effect of feedback in an organizational 

context in general (Alvero, Bucklin, & Austin, 2001; Kluger & DeNisi, 1996). While emphasizing 

feedback as an important tool to influence individuals and groups, these reviews advise caution because 

the results have not been unequivocally positive. For teams, some studies showed that feedback can 

positively enhance performance (e.g., Hollenbeck et al., 1998; Passos & Caetano, 2005; Pritchard et 

al., 1988), while others reported no effect on team performance (e.g., Hoegl & Parboteeah, 2006; 

McLeod, 1992). Peterson and Behfar (2003) suggested that feedback can have negative effects: the 

more negative the feedback on initial group performance was, the more task- and relationship-related 

conflicts subsequently arose in groups of MBA students. Even though such interventions may entail 

the negative consequence of increasing conflicts, extant research has still established positive effects 

of feedback on other non-performance outcomes such as communication and openness to change (Staw, 

1975), team goal commitment (Hoegl & Parboteeah, 2006), job satisfaction (Pritchard et al., 1988), or 

team satisfaction and collective efficacy (Prussia & Kinicki, 1996). McLeod (1992), however, did not 

find effects on team interpersonal behavior (friendliness, dominance, expressiveness).  

Moreover, research on feedback has advised caution that, in order to enhance team performance, 

feedback should be given at the team level and not at the individual level (e.g., DeShon et al., 2004; 

van der Vegt & Jong et al., 2010). The general assumption behind this is that group feedback changes 

the focus of the team members from the individual to the group. DeShon et al. (2004), for example, 

investigated the effect of individual-level and team-level feedback in a radar-tracking team simulation 

with students. The authors found functional equivalence of relations on each level: team members who 

received only individual feedback focused their attention on individual performance, which resulted in 

the highest level of individual performance. Team feedback, in contrast, resulted in a focus on team 

performance and in the highest level of team performance. According to van der Vegt and Jong et al. 



 Theoretical Background  

73 

 

(2010, p. 350) feedback at the team level motivates team members “to think about things that they can 

do as a group to improve performance, e.g., better coordination, greater information sharing”. 

Moreover, feedback related to both performance and process can enhance teamwork. Gabelica et al. 

(2012, p. 140) stated in their review that “it seems as if process feedback is more effective in driving 

team processes, while performance feedback may also trigger performance”. Feedback on team 

processes in particular helps teams identify areas for improvement and ways to improve (Dominick et 

al., 1997; Geister et al., 2006), two aspects that teams often do not have sufficient information on. 

However, Gabelica et al. (2012, p. 140) concluded that “research at the team process level seems still 

in its infancy” and that, in particular, further studies are required on process feedback and the effects of 

team-level feedback on team social variables.64 Lastly, researchers has pointed out that it is important 

that team members are provided with procedural information on how the feedback was developed and 

calculated is an important influence determining reactions to feedback (Feys, Anseel, & Wille, 2011).  

While feedback is generally seen as a “key leverage point” (Kozlowski & Ilgen, 2006, p. 112) for the 

development and adaptation of teams as well as individuals (e.g., Barr & Conlon, 1994; Gabelica et al., 

2012; Lam, DeRue, Karam, & Hollenbeck, 2011; London & Smither, 1995), research has questioned 

the effect of feedback if it is not accompanied by strategies supporting individual and group 

development. Pritchard et al. (1988), for example, showed that the introduction of regular goal setting 

processes in addition to the feedback increased the effect feedback had on productivity. Similarly, 

Anseel et al. (2009), in a work simulation with students, found that reflection and feedback combined 

enhanced performance more than feedback alone. Reflection alone did not improve performance. 

Gabelica et al. (2012) also noted, amongst others, that, in order to enhance the positive effects of 

feedback, feedback should be shared and available to all team members and non-threatening; 

furthermore, team members should define team goals, reflect upon possible strategies to reach these 

goals, and set incentives. Research has voiced calls to further investigate conditions that can enhance 

the effect of feedback (e.g., Alvero et al., 2001; Anseel et al., 2009; Levy & Williams, 2004; Seifert, 

Yukl, & McDonald, 2003). Smither, London, and Reilly (2005, pp. 58–59), in their meta-analysis and 

review on multisource feedback, highlighted that “research is also needed to understand how 

organizational interventions such as training can enhance the impact of multisource feedback [… and] 

to understand whether organizational investments in training linked to multisource feedback increase 

the impact of the feedback beyond what would have occurred with only feedback” (pp. 58-59).  

                                              

64 Going beyond the scope of this dissertation with its short overview, Gabelica, Van den Bossche, Segers, and 
Gijselaers (2012) provided a detailed review of extant research on different types of feedback such as team-level versus 
individual-level feedback or performance-related versus process-related feedback (see also Geister, Konradt, and 
Hertel, 2006). 
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Team building 

With regard to team building, extant literature has not distinguished between different overarching 

strategies, but highlighted that each team building intervention focuses (with different emphasis) on 

four components: interpersonal relations; problem solving; goal setting; or role clarification (Buller, 

1986; Klein et al., 2009; Salas & Rozell et al., 1999; Sundstrom et al., 1990). Investigating the 

contribution of these different components of team building, Salas and Rozell et al. (1999) found that 

the extent to which the intervention included role clarification significantly predicted the effect of team 

building on performance; they also demonstrated, however, that the extent to which the intervention 

dealt with the other components did not affect performance. Klein et al. (2009) showed that all 

components of team building were effective in improving team functioning (measured as a composite 

of all different outcomes), but that interventions with a focus on role clarification and goal setting were 

most effective. Svyantek et al. (1999), moreover, showed that team building interventions covering 

several components had the largest effect in form of an increased work group productivity.  

Given that no overarching intervention strategies have been developed, the activities subsumed under 

team building are “conceptually quite dissimilar” (Salas & Rozell et al., 1999, p. 324). In the following, 

a selective overview of team building studies is provided. For example, Gibson (2001) conducted a 

team intervention focusing on the goal setting component in a study with nursing teams. Nurses were 

guided through a one-day intervention with a focus on both individual and team goals. During the 

intervention, they established specific team goals and discussed facilitators of and impediments to goal 

achievement. The author showed in a quasi-experimental design that the intervention increased 

individual effectiveness and efficacy as well as team efficacy, but not team effectiveness. Gibson (2001) 

suggested that the goal setting process might have been insufficient to improve coordination-related 

aspects relevant for team performance. Bushe and Coetzer (1995) investigated the effect of two types 

of facilitator-led team interventions on team processes and outcomes in student teams. Both 

interventions lasted approximately one hour. One intervention was based on the appreciative inquiry 

approach (Cooperrider & Srivastva, 1987) and aimed at surfacing and reinforcing team members’ 

perceptions of what is effective about their team. The other intervention included the search for 

suboptimal aspects of team functioning based on the assumption that team problems arise from lack of 

clarity about goals, roles, or procedures. Both interventions increased team processes and team 

satisfaction with membership and performance. However, only the second intervention increased task 

performance. Extant research has also, for example, shown the effect of a 15-month team building 

intervention with manufacturing teams, with the intervention being focused on goal setting, feedback, 

and problem solving regarding monthly defect rates (Longenecker, 1994). Other research has 

demonstrated the impact of a three-day workshop involving outdoor exercises with MBA students 

(Mazany, 1995; Rushmer, 1997b); another study conducted an intervention concerning team 
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functioning (e.g., participation, decision making) in a manufacturing firm (Mazany, Francis, & Sumich, 

1997); and yet another work implemented a role clarification intervention focused on team members’ 

self-awareness (Rushmer, 1997a). 

Team coaching 

As a last part of this overview of team intervention strategies, a brief introduction to team coaching is 

provided. Team coaching represents a direct interaction with a team and intends to shape team processes 

in order to make coordinated and task-appropriate use of team resources and to enhance performance 

(Hackman & Wageman, 2005; Wageman, 2001). Coaching usually takes place in the context of a short- 

to medium-term relationship (Feldman & Lankau, 2005) and includes several coaching sessions 

(Ladegard & Gjerde, 2014). Hackman and Wageman (2005) observed that prior coaching literature had 

focused mainly on the individual as a recipient of coaching (e.g., Bono, Purvanova, Towler, & Peterson, 

2009; Ely et al., 2010; Feldman & Lankau, 2005; Ladegard & Gjerde, 2014) and therefore developed a 

theory of team coaching. The authors observed that most of the existing team coaching literature 

represents eclectic approaches that have high face validity but lack coherent theorizing (e.g., Ben-Hur, 

Kinley, & Jonsen, 2012; Diedrich, 2001; Kets de Vries, 2005; Mulec & Roth, 2005; Thornton, 2010).  

Hackman and Wageman (2005), in their approach, built on the assumption that team effectiveness is a 

function of the team’s effort, performance strategies, and knowledge and skill. According to their 

theory, coaching can address each of these dimensions and thus have a motivational, consultative, or 

educational character. In their opinion, other than the majority of eclectic coaching interventions, team 

coaching should not focus on interpersonal relationships. Moreover, the authors highlighted that the 

effectiveness of coaching interventions depends on the coaching readiness of the team, that is, “(1) the 

degree to which the issues to be addressed are among those naturally on team members’ minds at the 

time of the intervention, coupled with (2) the degree to which the team as a whole is not at that time 

preoccupied with more pressing or compelling matters” (p. 275). Readiness for training is also 

considered important by extant research on training effectiveness (Kraiger, 2003). More specifically, 

Hackman and Wageman (2005) suggested that a team’s readiness for different interventions varies 

depending on its team development stage. The authors pointed out that, while motivational and 

educational interventions are more appropriate at the beginning and the end of a teamwork cycle, the 

intermediate stages of team development are suitable times for consultative intervention. When teams 

already have some experience working together, they show increased receptivity for interventions that 

encourage reflection on teamwork. These interventions help assess what is working well and what is 

working poorly and allow to review how well the team members are coordinating individual efforts and 

how they want to align their efforts in the future.  
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In sum, a large variety of team interventions has been developed to enhance team competencies and 

have been investigated concerning their effectiveness for various types of teams. Even though to the 

best of the author’s knowledge, no team intervention has been established and tested for founding teams 

in particular, the insights on formal team learning accumulated by extant research can guide the creation 

of a team intervention for the context of this dissertation (see Chapter 2.4).  

Needs analysis, transfer, and evaluation 

In addition to the specific team intervention strategies described in the previous chapter, extant research 

has identified several relevant aspects before and after an intervention that relate to its effectiveness. In 

the following, needs assessment, transfer, and evaluation are discussed, as they are relevant for the 

development of the intervention in this dissertation and for the design of the dissertation’s evaluation 

set-up. First, researchers have highlighted the importance of conducting a needs analysis in which 

context, tasks, and participants are investigated to develop an understanding of intervention 

requirements and potential obstacles to intervention effectiveness (e.g., Arthur & Bennett et al., 2003; 

Kraiger, 2003; Salas & Cannon-Bowers, 2001; Salas et al., 2012; Tannenbaum & Yukl, 1992; van 

Eerde, Tang, & Talbot, 2008). Particularly in the context of team interventions, it is important to 

determine the interdependencies and coordination requirements among team members (Kraiger, 2003; 

Salas et al., 2012). Based on this needs analysis, intervention objectives and expected learning outcomes 

can be derived and a team intervention strategy can be chosen or designed. Despite its relevance, the 

needs analysis is often neglected in practice (Arthur & Bennett et al., 2003).  

A second frequently researched topic with regard to intervention effectiveness is transfer after the 

intervention (Volet, Simone, 2013; see reviews by Baldwin & Ford, 1988; Blume, Ford, Baldwin, & 

Huang, 2010; Burke & Hutchins, 2007), which “is defined as the application in a work environment of 

knowledge and skills gained in a training context” (Volet, Simone, 2013, p. 91). The transfer of content 

from training context to work environment is a complex process with inherent inefficiencies and 

inaccuracies, and research has frequently noted that transfer often does not take place (e.g., Grossman 

& Salas, 2011; Salas et al., 2012). This fact is thus often referred to as so-called transfer problem (Blume 

et al., 2010, p. 1066; Baldwin & Ford, 1988; Burke & Hutchins, 2007; Cheng & Hampson, 2008; Cheng 

& Ho, 2001). In addition to careful needs analysis and intervention design, researchers have highlighted 

the importance of the post-intervention environment for transfer (Blume et al., 2010; Facteau, Dobbins, 

Russell, Ladd, & Kudisch, 1995; Noe, 1986; Noe & Schmitt, 1986; Salas et al., 2012; Tracey, 

Tannenbaum, & Kavanagh, 1995). Noe and Schmitt (1986, p. 499), for example, emphasized the role 

of environmental favorability, which “encompasses both trainees' perceptions of social support for the 

use of new skills and possible task constraints”. Social support includes aspects related to, for example, 

opportunities for practice or reinforcement, whereas task constraints refer to the requirement and 
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availability of equipment or financial resources (Noe, 1986). Social support is often referred to as 

transfer climate. Transfer climate refers to situations or consequences that inhibit or facilitate the 

application of training content in the work environment (Rouiller & Goldstein, 1993). Smith-Jentsch, 

Salas, and Brannick (2001, p. 281) suggested that team transfer climate, that is, “the degree to which a 

particular group of teammates accepts and expects the use of behaviors learned in a specific training 

program” is important at the team level. 

A third important topic that matters after an intervention is the evaluation of its effectiveness, that is, 

“the systematic collection of data in order to answer the question(s) of whether learning objectives were 

achieved and/or whether accomplishment of those objectives resulted in enhanced performance” (Salas 

et al., 2012, p. 90).65 Two primary decisions for the evaluation of intervention effectiveness are the 

choice of evaluation criteria (i.e., the operationalization of training effectiveness) and of the evaluation 

design. One of the most common approaches to defining evaluation criteria remains Kirkpatrick’s 

(1959; 1996; 1998) four-level evaluation model (Arthur & Bennett et al., 2003; Quinones, 2003; Salas 

& Cannon-Bowers, 2001), even though it has received some criticism (e.g., Alliger & Janak, 1989; 

Bates, 2004; Holton, 1996) and alternative and extended evaluation approaches have been developed 

(e.g., Brown & Gerhardt, 2002; Brown & Gerhardt, 2002; Holton, 2005; Kaufman & Keller, 1994; 

Kraiger et al., 1993; Ostroff, 1991). The model by Kirkpatrick (1959; 1996; 1998) specifies four levels 

of evaluation criteria: reactions, learning, behavioral changes, and results. The term reactions refers to 

attitudinal responses to the intervention such as the perceived usefulness of the training (usefulness 

reaction) and the affective reaction to the training (Alliger, Tannenbaum, Bennett, Traver, & Shotland, 

1997; Kirkpatrick, 1998).66 They are usually measured with a short questionnaire after the intervention. 

Given that they are easy to measure, reaction measures are the most widely, and often the only, used 

evaluation dimension (Quinones, 2003). However, despite their prevalence, reaction measures have 

been critically discussed. In fact, they have been shown to be generally weak predictors of training 

effectiveness on the other dimensions such as learning, behavioral changes transferred to the workplace, 

                                              

65 The following explanations focus on summative evaluation. Summative evaluation is conducted after an 
intervention to estimate its effectiveness, in particular for long-lasting interventions (e.g., coaching, semester-long 
university courses); however, additional formative evaluation during the intervention is recommended to improve and 
ensure the quality of the intervention. For more details, see, for example, Bortz and Döring (1995), Rossi, Freeman, 
and Lipsey (2004), or Stufflebeam and Shinkfield (2007). 

66 War and Bunce (1995) assumed a third type of reaction beyond usefulness and affective reactions, namely the 
difficulty of the training. However, difficulty is rarely measured (Alliger et al., 1997) and, in addition, might be more 
relevant in a content-focused training setting as in the one of War and Bunce (1995). There exists, however, an open 
discussion whether reactions should be divided into distinct facets. Whereas Alliger, Tannenbaum, Bennett, Traver, 
and Shotland (1997) found that relations between reactions and other outcomes varied depending on the facet of 
reactions assessed, Sitzmann, Brown, Casper, Ely, and Zimmerman (2008) did not find the facet of reaction assessed 
to moderate the relationship between reactions and other outcomes.  
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or results (e.g., Alliger & Janak, 1989; Alliger et al., 1997; Colquitt, LePine, & Noe, 2000), even though 

this finding has been challenged in a recent meta-analysis (Sitzmann, Brown, Casper, Ely, & 

Zimmerman, 2008). Sitzmann et al. (2008) found that reactions significantly predicted changes in 

motivation and self-efficacy from pre- to post-intervention as well as declarative and procedural 

knowledge outcomes. Even though the relation between the criteria is yet an unresolved issue, research 

has agreed that reactions should not be treated as surrogates for other evaluation measures (Arthur 

& Bennett et al., 2003; Tannenbaum & Yukl, 1992), but that they represent important parts of 

evaluation (Alliger et al., 1997; Tan, Hall, & Boyce, 2003). 

Learning, the second of the four levels, refers to the acquisition or change of knowledge, skills, or 

attitudes (Kirkpatrick, 1998). When an intervention covers a specific and easily testable topic, learning 

is often measured with an explicit knowledge test (Quinones, 2003). Mathieu, Tannenbaum, and Salas 

(1992), for example, conducted a learning test on punctuation rules after a proofreading training with 

university employees. Kraiger et al. (1993) developed a more differentiated perspective on learning. 

The authors suggested that learning refers to changes in cognitive, affective, and/or skill-based 

outcomes. In their effort to develop an evaluation framework for leadership coaching, Ely et al. (2010) 

integrated the suggestions of Kraiger et al. (1993) into the model of Kirkpatrick (1959; 1996; 1998).  

The third evaluation level refers to the transfer of the acquired knowledge to the workplace, that is, 

behavioral changes on the job (Alliger et al., 1997; Kirkpatrick, 1998). Transfer is often measured in 

the form of self-ratings or ratings by other individuals or observations of behavior. Lastly, the fourth 

level refers to the final results that are the outcome of the training. Result represent, for example, 

increased long-term performance, less errors or accidents, or increased profit (Quinones, 2003; Salas et 

al., 2012) and efforts have been made to quantify these results in monetary terms (e.g., Avolio, Avey, 

& Quisenberry, 2010; Bartel, 2000; Cascio & Boudreau, 2011; Phillips, 2003; Wang, Dou, & Ning Li, 

2002). While criteria on a higher level such as less accidents or increased profit better capture the 

ultimate goal of an intervention, they are also more susceptible to the influence of other variables and 

more difficult to measure. Thus, evaluation often focuses two levels of this model, that is, reactions and 

learning (Arthur & Bennett et al., 2003; Quinones, 2003).  

A second important question concerning evaluation apart from the choice of criteria refers to the 

evaluation design. Several sophisticated designs have been developed, among them the Solomon four-

group design. This design works with four randomized groups that are given different combinations of 

pre-test, post-test, and intervention (Bortz & Döring, 1995; Shadish et al., 2001). However, even though 

desirable from a methodological point of view, the Solomon four-group design is often not feasible in 

practice due to its complexity, and it is thus rarely used (Royse, Thyer, & Padgett, 2010; Sackett & 

Mullen, 1993; for exemptions see, for example, Bretz & Thompsett, 1992; DeTienne & Chandler, 

2004). Another useful (and often more feasible) design for evaluating interventions is the pre-test/post-
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test-control (PPC) design: participants are assigned to an intervention group or a control group, with 

the participants of the latter undergoing no or an alternative treatment; all participants are measured 

individually both before and after the intervention. Independent of whether used as an experimental 

design with random assignment to groups or as a quasi-experimental design without randomization, the 

PPC design provides useful estimates of intervention effects. It also offers several advantages compared 

to the more commonly used designs that solely rely on post-tests or intervention groups alone (Morris, 

2008; Shadish et al., 2001).67 As the Solomon four-group design, it also captures pre-existing 

differences among participants and allows controlling for confounding factors, such as development 

over time, which are experienced by both the experimental and the control group. 

Research has cautioned against the lack of systematic evaluation for training in general (Griffin, 2011), 

for team training (Salas et al., 2008; Stout et al., 1997), or for entrepreneurship education (Lorz et al., 

2013; Martin et al., 2013). In particular, extant research regarding the evaluation of team interventions 

has suffered from a lack of systematic evaluations and an over-reliance on student samples (see Salas 

et al., 2008) and has neglected outcomes beyond reactions and learning (Delise et al., 2010; Quinones, 

2003).  

The following chapters describe the derivation of the hypotheses tested in this dissertation. First, 

hypotheses are derived regarding the question whether formal learning in the form of interventions is 

effective for founding teams and thus influences team performance and satisfaction. Second, 

hypotheses are developed on how both formal and informal learning influence team performance and 

satisfaction. 

2.4 Hypotheses—Intervention Effectiveness 

The following chapters 2.4.1 and 2.4.2 explain the development of a team intervention for founding 

teams based on extant research on the entrepreneurial context (see Chapter 2.1) and entrepreneurial 

learning (see Chapters 2.2.1 and 2.3.1). Seen from the perspective of intervention development, this 

thorough understanding of the entrepreneurial context and of entrepreneurial learning provides an 

overview of the challenges and learning requirements of entrepreneurial teams and thus represents part 

of the need analysis necessary to develop an intervention (see Chapter 2.3.2). These insights from the 

need analysis are combined with findings of extant research on formal team learning and specific team 

intervention strategies (Chapter 2.3.2) to design an intervention for founding teams. This research 

shows the potential of carefully designed team interventions to influence cognitive and affective team 

                                              

67 For example, Craig and Hannum (2007), Royse, Thyer, and Padgett (2010), or Shadish, Cook, and Campbell (2001) 
provided detailed overviews over different evaluation designs.  
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outcomes (see Chapter 2.3.2; e.g., Bushe & Coetzer, 1995; Chen & Thomas et al., 2005; Delise et al., 

2010; Klein et al., 2009; Pritchard et al., 1988; Salas et al., 2008; Tannenbaum & Cerasoli, 2013). First, 

Chapter 2.4.1 describes why an intervention with a teamwork focus is important for founding teams. 

Then the subsequent Chapter 2.4.2 derives the individual parts of the team intervention. Whereas 

founding teams in the control group only received the team feedback session as an intervention, teams 

in the so-called intervention group participated both in a team feedback session and in a subsequent 

teamwork session. In total, the team intervention lasted approximately five to six hours. The teamwork 

session began with a prioritization session, where teams prioritized the team-related issue to focus on 

during the rest of their teamwork session. This design thus combined a standardized process with a 

focus on a topic specific to each team. The former design element allowed for a rigorous evaluation, 

the latter element ensured relevance for each founding team. The prioritization session was followed 

by an analysis of both the present state and the desired future state and a goal-setting session. The 

development of both intervention approaches, the teamwork session and the team feedback, build on 

the comprehensive literature review mentioned above. The general term “teamwork session” was 

chosen in this dissertation as the approach integrates insights from various different team intervention 

strategies (see below).  

As the thorough design is expected to yield an effective intervention with regard to its influence on 

team performance, a cognitive outcome, and team satisfaction, an affective outcome, the chapters 2.4.3 

and 2.4.4 then serve to derive the hypotheses concerning intervention effectiveness regarding different 

evaluation measures and cognitive and affective team outcomes (team performance and team 

satisfaction). Hypotheses are derived jointly for both outcomes, as both are related and the mechanisms 

of influence can generally be expected to work in the same direction (see Judge, Bono, Thoresen, & 

Patton, 2001). The detailed intervention concept as well as operational and administrative details 

including the train-the-trainer session are described in Chapter 3.2.  

2.4.1 Characteristics of the intervention design 

Many new ventures are started by teams (Klotz et al., 2014), and research has hence suggested that 

founding team outcomes such as performance (Chowdhury, 2005; West, 2007) and satisfaction (Foo et 

al., 2006) serve as important triggers for venture performance. Therefore, it is important for founding 

teams to ensure high team performance and satisfaction. A founding team’s performance depends on 

the ability and willingness of its members to work together effectively; only then will they be able to 

leverage the advantage of being a team (see Ensley et al., 2002; Kozlowski & Bell, 2004; Lechler, 

2001). Thus, an intervention for a founding team should promote the ability and willingness of its 

members to engage in effective teamwork and help them develop competencies required for teamwork 
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(see Williams, 1998). Moreover, given the high risk associated with starting a new venture, founding 

teams are under enormous pressure to perform well as a team as quickly as possible, and they thus have 

little room for a slow ramp-up of their teamwork. How important it is especially for entrepreneurs to 

develop teamwork competencies has also begun to surface in the context of entrepreneurship education 

(see Chapter 2.3.1).  

In addition, founding teams might not only need a team-focused intervention, but given their specific 

characteristics and their work context, they might also be particularly susceptible to an enhancement of 

their team functioning through that kind of intervention. In the early stages of venture development, 

founding teams typically have not yet defined structures and norms (Blatt, 2009). Therefore, they can 

implement changes to their teamwork without the costs associated with transforming established 

organizations (see Autio et al., 2000). Furthermore, as founding teams have already been working 

together for some time on starting the venture, team members have developed a first understanding of 

their team-related challenges involved in the company launch and of the relevance of team 

development. Based on this understanding, it is possible to tailor a team intervention to the specific 

teamwork needs of the particular venture and thus to implement such an intervention effectively (see 

Fiet, 2001a; Hackman & Wageman, 2005).  

Founding teams represent a specific type of team and, different from teams in established organizations, 

they share certain characteristics of their internal and external entrepreneurial context (see Chapter 2.1). 

These characteristics shape the specific intervention needs (Ellis et al., 2005) and, correspondingly, 

influence which teamwork competencies should be addressed and how the intervention should be 

devised. First, the environmental context and the work of founding teams are characterized by 

complexity, uncertainty, and the absence of simple rules leading to venture success (see Chapter 2.1). 

Thus, interventions focusing on a concrete set of task-specific competencies as often employed in 

simulation studies (e.g., Mathieu et al., 2000; Stout et al., 1997) do not seem appropriate in the 

entrepreneurial and founding team context of this dissertation. Second, nascent ventures are 

characterized by continuous internal and external changes (Chandler & Lyon, 2009) and their business 

ideas are often still evolving and developing (Corbett, 2005). Correspondingly, the roles and 

responsibilities of the founding team members frequently change and are not clearly formalized (Blatt, 

2009). Therefore, different from other trainings such as, for example, cross-training (e.g., Marks et al., 

2002), training in the entrepreneurial context should focus on competencies that are not tied to specific 

roles or responsibilities. At the same time, while the context and the tasks are often characterized by 

change, founding teams usually work in a consistent constellation compared to, for example, flight 

crews or surgical teams that rotate the complete team. 

Given these characteristics of the entrepreneurial context, an intervention adjusted to the needs of 

founding teams should focus on task-generic and team-specific teamwork competencies (see Cannon-
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Bowers et al., 1995; see Chapter 2.3.2). Eddy et al. (2013) moreover, emphasized how important it is 

to focus team interventions on team-related aspects as teams typically tend to address task- or work-

related issues in their discussions while neglecting teamwork. Following Mathieu and Maynard et al. 

(2008) and Cannon-Bowers et al. (1995), team interventions focusing on task-generic and team-specific 

teamwork competencies should be conducted with the entire team so that members can align their 

perspectives, integrate their competencies, and coordinate their actions.  

In their research on team debriefings, Eddy et al. (2013) also highlighted how important it is to conduct 

team-enhancing interventions that aim at improving team outcomes with the entire team. This is in line 

with the learning model developed by Crossan et al. (1999), which assumes that the development of 

shared interpretation an important learning process that takes place at the team level. Moreover, it is 

consistent with research on the collective cognition of organizational and founding teams (e.g., 

Mohammed et al., 2010; West, 2007), the development of which requires the whole team to engage in 

purposeful interaction (see Chapter 2.2.2). Thus, the intervention conducted within the framework of 

this dissertation targeted each founding team as a whole. 

Moreover, a team intervention in the entrepreneurial context needs to develop the founding teams’ self-

management and self-regulation skills. Self-regulation refers to processes that “enable an individual to 

guide his/her goal-directed activities over time and across changing circumstances” (Karoly, 1993, 

p. 25). Teams in nascent ventures are not embedded into a larger organizational context as are 

organizational teams. Thus, founding teams largely depend on their own self-management 

competencies, not only with regard to task-related goals, but also concerning their joint work as a team. 

Other than organizational teams, founding teams rarely have access to organizational development 

support and thus need to establish effective teamwork and ensure continuous development as a team by 

themselves (see Chapter 1.1.2). An intervention should thus not only help teams improve their 

teamwork in the current situation, but should also aim to build self-management competencies to enable 

the team to improve their teamwork continuously in the future. To account for these founding team 

requirements, the teamwork session in the intervention builds on a design that founding teams can easily 

employ in the future without any external assistance. One the one hand, the intervention thus aimed at 

immediately increasing team competencies and improving team functioning; on the other hand, its 

objective was to increasing the founding teams’ self-management skills concerning their teamwork.  

Furthermore, given the limited resources of founding teams such as money and time, the intervention 

was designed as requiring no expensive equipment (e.g., simulation software) and no time-consuming 

preparation or follow-up by the founding teams. Several aspects of the overarching design aspects help 

foster environmental favorability and transfer climate. Environmental favorability refers to “work 

group support for the use of new skills and task constraints” as requirements of equipment or financial 

resources (Noe & Schmitt, 1986, p. 739). Transfer climate refers to situations or consequences that 
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inhibit or facilitate the application of training content in the work environment (Rouiller & Goldstein, 

1993). Smith-Jentsch and Salas et al. (2001) suggested that team transfer climate, that is, “the degree 

to which a particular group of teammates accepts and expects the use of behaviors learned in a specific 

training program” (p. 281), is important for intervention effectiveness. As the whole team participated 

jointly in the intervention, all team members learned about teamwork and became aware of the required 

changes to this team’s approach to teamwork. This enabled team members to provide reinforcement 

and feedback to each other on how they implemented the changes following the intervention, an 

important aspect of high favorability (Noe & Schmitt, 1986). In addition, as the implementation of 

teamwork skills does not require equipment or money, another aspect of environmental favorability, 

task constraints should be low given the chosen design of the intervention.  

The following sections elaborate on the characteristics of the entrepreneurial context and founding 

teams on which the design of the specific intervention parts is based. While the intervention components 

following the feedback in general build on the reflection of experience, which is a main form of 

entrepreneurial learning (see Chapter 2.2.1), they incorporate diverse findings from research on the 

entrepreneurial context, founding teams and team interventions. 

2.4.2 Individual parts of the intervention 

Following the description of the overarching characteristics of the intervention designed for this 

dissertation, the following sections elaborate on the individual parts of the intervention. These include 

the feedback session, the priorization session, the current-state/future-state session, as well as a goal 

setting activity.  

Feedback session 

Founding teams usually do not have a formally appointed supervisor or team leader who takes an 

external perspective and provides the team with objective feedback on team processes (see Chapter 

2.1). In addition, as discussed, they are not part of an organizational human development system 

including standardized feedback processes. Thus, independent of whether one person in a founding 

team emerges with a more pronounced leadership role or whether different team members take a shared 

leadership role in specific situations (see Ensley, Hmieleski, & Pearce, 2006), there are few 

opportunities for receiving feedback related to the team as a whole. In contrast, teams in organizations 

are more likely to have access to a variety of formal and informal feedback loops through their direct 

working environment, for example, when they compare themselves to a team that is working on a 

related sub-task of a larger company project. Given that feedback is an important lever for the 

development and adaptation of teams (e.g., Gabelica et al., 2012), the intervention included a feedback 
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session of approximately 1.5 to 2 hours. Both the type of feedback and the process of providing it were 

conceptualized based on extant research.  

To provide feedback, this dissertation built on qualitative and quantitative data provided by the 

individual team members themselves during the data collection before the intervention, given that 

founding teams generally do not have a supervisor to provide feedback and that certain aspect of team 

functioning might be difficult to judge from an external perspective (Podsakoff & Organ, 1986; see 

Chapters 2.1 and 5.3.3). Likewise, Villado and Arthur (2013) highlighted in their work that subjective 

feedback is well-suited for use in team interventions. Moreover, in order to improve teamwork, team 

member perceptions might be more relevant than an external perspective. For example, if a team 

member perceives conflicts as highly emotional and personal, this perception influences the team 

members’ attitudes and behaviors, independently of how others perceive the conflict (see Palincsar, 

1998). Thus, the team members were confronted with their aggregated answers from the interviews and 

questionnaires. First, teams received qualitative feedback from the interviews that were conducted at 

the beginning of the project with each team member. In a second step, quantitative feedback was 

provided based on the four questionnaires each team member had filled out over the course of 28 weeks 

prior to the intervention on various aspects of their team functioning. Given that purely quantitative 

feedback might be difficult to interpret, providing additional qualitative feedback has been suggested, 

for example, in the context of 360-degree feedback (Ghorpade, 2000; Toegel & Conger, 2003). 

The feedback thus included data gathered at four different points of time over the course of 

approximately seven months. The answers of the individual team members were aggregated to the team 

level for two particular reasons. First, research has indicated that feedback should be given at the team 

level if it is to enhance team functioning (e.g., DeShon et al., 2004; van der Vegt & Jong et al., 2010). 

Second, in this way, confidentiality is ensured with regard to the input provided by individual members. 

With regard to the content, the feedback provided in the feedback session was both process- and 

performance-related (covering process-related constructs such as information sharing, workload 

sharing, and outcome-related constructs such as team performance and team effectiveness). While both 

types of feedback have been suggested to enhance team functioning, process-related feedback related 

to team processes as opposed to outcomes in particular helps teams identify areas of improvement 

(Gabelica et al., 2012).  

At the beginning of the session, the facilitator briefly re-emphasized how important team functioning 

is especially for nascent ventures to help teams understand the relevance of team-related interventions 

(see Grossman & Salas, 2011). Building on extant research on providing feedback in a team context 

(see Chapter 2.3.2), in a next step, the process of data collection and score calculation was described 

and the feedback was clearly positioned as developmental and non-evaluative. The facilitator 

emphasized the learning opportunity inherent in the feedback and assured the teams that the feedback 
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did not represent an evaluation to foster psychological safety (see Prichard & Ashleigh, 2007). 

Psychological safety is important for informal team learning (Edmondson, 1999) and team 

interventions (see Bradley, Postlethwaite, Klotz, Hamdani, & Brown, 2012; Burke, Stagl, Salas, Pierce, 

& Kendall, 2006; Frese, Beimel, & Schoenborn, 2003; Kark, 2011) because it encourages speaking up 

honestly about observations, concerns and questions, risk-taking and experimenting. Thus, it helps 

realize the full benefits of interventions. For each teamwork dimension, feedback was visualized 

separately on movable walls in form of a so-called gallery walk (Bens, 2012). During the feedback 

session, teams walked along several movable walls one at a time, with each wall providing team-level 

feedback on one overarching aspect of teamwork. Moreover, as founding teams outside of an 

organizational context rarely have the opportunity to compare themselves with other founding teams, 

both qualitative and quantitative feedback was provided in a manner that allowed each team to compare 

itself with the other founding teams involved in the intervention (see details in Chapter 3.2).  

Moving from a purely deficit-focused approach and building on recent efforts to incorporate a strength-

based perspective into interventions (e.g., Aguinis, Gottfredson, & Joo, 2012; Clifton & Harter, 2003; 

Luthans, Avey, & Patera, 2008; Luthans, Avey, Avolio, Norman, & Combs, 2006; MacKie, 2014), the 

facilitator encouraged teams to discuss both strengths and challenges presented by the feedback. To 

ensure ownership for the results of the team intervention and to capture all perspectives (see Eddy et 

al., 2013), the facilitator ensured that all team members contributed to the discussion. The discussion 

furthermore encouraged active self-explanation of results as well as data verification, which are 

important elements of successful team debrief interventions (Ellis & Davidi, 2005)  

The feedback session served two additional purposes, namely team alignment and team-specific needs 

analysis. First, as research on interpersonal processes in founding teams (Watson et al., 1995) 

emphasizes how important alignment is within a founding team, the feedback session was designed to 

foster such alignment within each team. Watson et al. (1995) demonstrated that ventures showed higher 

performance if founding team members rated each other similarly regarding interpersonal processes 

and if they strongly agreed on their self-rating and their team members’ rating of interpersonal 

processes. This is consistent with the importance of shared interaction mental models within a team 

(see Chapter 2.2.2). Thus, the feedback session was also designed in such a way as to allow founding 

team members to detect and discuss areas of agreement and disagreement regarding their work as a 

team. For reasons of confidentiality, the intra-team variance of answers was not displayed on the 

movable walls visualizing the feedback; however, the discussion guided by the facilitator addressed 

this issue. 

Second, the feedback session served as a more specific analysis of needs conducted jointly with the 

teams. Even though general needs had already been analyzed by the author based on the characteristics 

of the entrepreneurial context and of entrepreneurial learning (this chapter), the additional individual 
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needs of each founding team were identified during the feedback session. As each founding team 

represents a unique venture offering particular products or services in a specific industry to a specific 

type of customer (Cardon, Grégoire, Stevens, & Patel, 2013), “each venture contains its own set of 

unique circumstances and start-up challenges” (Toft-Kehler et al., 2014, p. 457). Moreover, as 

entrepreneurs learn from their unique experiences (see Chapter 2.2.1), each founding team has specific 

learning needs with regard to team functioning. The joint review and discussion of the feedback thus 

also served to gain a better understanding of the specific learning needs of each founding team and, for 

teams in the intervention groups, as a starting point for the following teamwork session. In the 

teamwork session following the feedback, teams first selected an important issue they intended work 

on during the following session. 

Prioritization  

The feedback session was thus also used for providing information to accommodate the intervention to 

team-specific learning needs. Building on the discussion during the feedback session, the subsequent 

prioritization session helped teams to identify a relevant issue to focus on in the subsequent teamwork 

session. Building on the work by Devins and Gold (2000), Gibb (1997), and Thomson (1997), Pittaway 

and Thorpe (2012) highlighted that in the entrepreneurial context “most training provision fails to fulfill 

this diversity of need” and that correspondingly “entrepreneurs find it extremely difficult to see how 

training programs will support their business” (pp. 854–855), which emphasized the importance of 

tailoring and personal relevance of intervention content. Extant research has suggested that tailoring an 

intervention to the learning needs is important as interventions that are perceived as relevant and useful 

result in increased transfer of intervention content to the workplace (Alliger et al., 1997; Grossman 

& Salas, 2011). Making a similar point with regard to the effectiveness of team coaching, Wageman 

(2005) highlighted how important it is that team interventions focus on issues that are on the team 

members’ mind at the time of intervention. In their research on unguided and guided team debriefings, 

Eddy et al. (2013) emphasized the importance of a prioritization process following team feedback (see 

Chapter 2.3.2). 

Thus, after the conclusion of the feedback session, the teams in the intervention group discussed and 

consolidated their team’s specific main strengths, challenges, and areas with need for action. Based on 

this, it was possible to tailor the following teamwork session to each team’s learning needs and to 

develop a specific content focus. The first aspect of discussion, that is, the team’s strengths, integrated 

a strengths-based perspective (see above). By distinguishing between challenges and areas with need 

for action as a second and third topic of the priorization discussion, the facilitator also acknowledged 

that some teams might identify challenges, but for a variety of potential reasons might see no need to 

adjust the respective issue at that point in time. One specific area with need for action was prioritized 
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as the focus of the subsequent teamwork session. For the evaluation study, the chosen topic was later 

assigned by the facilitator to one of four overarching topic areas: Team performance management, 

conflict management, team processes, or team structure.68 Research on systemic coaching has delivered 

the insight that it is impossible to discuss all potential teamwork situations within the framework of a 

single intervention. Focusing on one concrete and exemplary topic during a teamwork session thus 

helps teams better understand and adjust their typical attitudinal, behavioral, and cognitive dynamics 

and typical team interaction patterns. Thus, the issue selected in the prioritization served as an example 

to better understand and adjust typical team interaction patterns. 

Current-state/future-state session 

The design of the teamwork session is, amongst other criteria, based on the characteristics of 

entrepreneurial learning. It strongly focuses on the reflection of concrete team experiences as this is a 

good way for entrepreneurs to learn (see Chapter 2.2.1). Moreover, research has highlighted how 

important it is especially in the fast-paced entrepreneurial context to step back and reflect (Howorth, 

Smith, & Parkinson, 2012), which also helps enhance the effect of feedback (Anseel et al., 2009). In 

addition, the design of the teamwork session incorporates research findings on team debriefs, which, in 

addition to providing feedback, should help teams reflect on past experiences to be successful (Ellis 

& Davidi, 2005; Tannenbaum & Cerasoli, 2013). 

In the course of the teamwork session, the teams reflected on their concrete experiences related to the 

prioritized exemplary issue. Based on this, the teams developed a concrete understanding of the present 

state of teamwork and devised a desired future state. This so-called present-state/future-state analysis 

(Beckhard & Harris, 1987) is a common concept for organizational and team interventions (e.g., 

Blumenstein-Elliott & Morrison, 2005; Brazzel, 2014; Eggleton & Rice, 1996; Justice & Jamieson, 

1998; Overfield, 1998). It encourages intervention participants to concretize the current challenge or 

problem in their teamwork and, more importantly, to detail what the desired teamwork would 

specifically look like. As current and future states are developed and detailed at a team level, team 

members need to share and discuss their perceptions of teamwork. Thus, this exercise also increases 

transparency and alignment in founding teams. Throughout the teamwork session, the team was 

encouraged to not only reflect on their teamwork, but also to thoroughly understand the method applied 

in the current-state/future-state exercise, with the aim to be able to use it independently in the future.  

                                              

68 The hypotheses developed in Chapter 2.4 refer to assumptions about the effectiveness of the intervention represented 
by differences between intervention group and control group; differences between the different intervention groups 
depending on the topic dealt with during the teamwork session are explored in exploratorily fashion.  
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Goal setting 

As a last step of the teamwork session, the founding teams developed specific measures for their team 

in order to close the gap between identified present and future states. These measures were noted on a 

movable wall in the form of a small number of concrete team goals. Research on goal setting after 

training has yielded insights about what type of goals help transfer after interventions. For example, 

research suggests that goals that are too distal fail to foster effective knowledge transfer. A combination 

of distal and proximal goals, on the contrary (Brown, T. C., 2005), as well as concrete behavioral goals 

(Brown & Latham, 2002), or mastery goals (Kozlowski et al., 2001) enhance positive training outcomes 

and transfer.69 Moreover, Johnson, Garrison, Hernez-Broome, Fleenor, and Steed (2012) found an 

additive effect of setting several goals on the improvement of competencies after training. Goal-setting 

theory furthermore suggests that higher goal specificity increases the likelihood of behavioral change 

(Locke & Latham, 2002) and that goals should be SMART—specific, measurable, attainable, relevant, 

and time-bound (Latham, 2003). In their meta-analysis of goal setting in groups, Kleingeld, van Mierlo, 

and Arends (2011) also highlighted how important it is to define specific goals as specific goals, for 

example, direct attention to the desired result, help mobilize effort and persist, and encourage the 

development of solutions to obstacles. Thus, at the end of the intervention, teams developed a small 

number of SMART goals, which were allocated to three categories: team behaviors to start, to stop, 

and to continue (see Dyer, Dyer, & Dyer, 2013). To foster ownership for the intervention outcomes and 

commitment, particular attention was paid to ensure that the teams developed and recorded the goals 

on their own (Eddy et al., 2013). The development of concrete goals might be important particularly in 

the dynamic, fast-paced, and complex environment of founding teams as it facilitates the transfer of 

intervention insights to the work environment in which entrepreneurs are often busy with fire-fighting 

and have little slack resources (Deakins & Freel, 1998; Howorth et al., 2012). In the informal learning 

context, Cope (2011) also underlined the importance of future-oriented learning for entrepreneurs by 

which insights generated from past experience are translated into forward-oriented action and thus 

entrepreneurial preparedness (see Chapter 2.2.1). Moreover, extant research on feedback has 

emphasized that goal-setting activities can enhance the effects of feedback (Pritchard et al., 1988). The 

goal-setting session of the training was also particularly designed to foster peer-support as well as 

positive and negative reinforcement by a transparent discussion about potential consequences if 

changes or actions would not happen in the future. This represented another mechanism to foster 

environmental favorability (see Chapter 2.4.1). 

                                              

69 While performance goals “focus on demonstrating strong performance outcomes relative to others and garnering 
favorable external assessments“, mastery goals are “concerned with gaining or improving one’s skills“ (Kristof-Brown 
and Stevens, 2001, p. 1084). 
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2.4.3 Hypotheses  

As described in the previous sections, the intervention designed and implemented in this dissertation 

built on an analysis of the needs of entrepreneurial teams and takes into account the characteristics of 

the entrepreneurial context and of entrepreneurial learning. It also incorporates findings of the large 

amount of extant research on team interventions in an organizational context. The defined design 

elements in combination with the focus on the specific issues prioritized by the individual teams should 

increase the effectiveness of the intervention. Correspondingly, the following hypotheses with regard 

to the immediate feedback to the intervention (both affective reaction and perceived usefulness, see 

Chapter 2.3.2) and the long-term appraisal of the training will be tested in this dissertation. Following 

common suggestions with regard to evaluation design (see Chapter 2.3.2), hypotheses are formulated 

with regard to differences between intervention and control group. The four intervention sub-groups 

received the full intervention measure including all the elements, whereas the control group received 

only the feedback intervention. 

Appraisal of the intervention 

Hypothesis 1: The overall affective reaction to the intervention will be significantly more positive in 

the intervention group than in the control group.  

Hypothesis 2: The intervention group and the control group will not differ with regard to the estimated 

usefulness of the feedback session.  

Hypothesis 3: The four sub-groups within the intervention group will not differ significantly with regard 

to the estimated usefulness of the teamwork session.  

Hypothesis 4: The perceived intervention effectiveness three months after the intervention will be 

significantly more positive for the intervention group than for the control group.  

Effect of the intervention on team outcomes 

Hypothesis 5a: The intervention positively influences perceived team performance, that is, intervention 

group and control group differ with regard to the perceived team performance after the training. 

Hypothesis 5b: The intervention positively influences perceived team performance, that is, intervention 

group and control group differ with regard to the change of perceived team performance from pre-

intervention to post-intervention measurement.  

Hypothesis 6a: The intervention positively influences team satisfaction, that is, intervention group and 

control group differ with regard to the perceived team satisfaction after the training. 
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Hypothesis 6b: The intervention positively influences team satisfaction, that is, intervention group and 

control group differ with regard to the change of team satisfaction from pre-intervention to post-

intervention measurement.  

2.4.4 Moderating effect of team learning behavior  

It is important to analyze the moderating effects in the context of intervention development and 

evaluation because they help understand which conditions shape the effect of an intervention. An 

important element of learning during a founding team intervention is how the team members interpret 

and make sense of their experiences through discussion and reflection (Ellis et al., 2010). Extant 

intervention research suggests that the effect of an intervention is contingent on a variety of factors 

such as individual goal orientation (Chiaburu & Tekleab, 2005; Towler & Dipboye, 2001), self-efficacy 

(Gist, Stevens, & Bavetta, 1991; Saks, 1995; Stevens & Gist, 1997), the work environment (Burke, 

Chan-Serafin, Salvador, Smith, & Sarpy, 2008; Richman-Hirsch, 2001), training content (Arthur 

& Bennett et al., 2003; Blume et al., 2010; Mesmer-Magnus & Viswesvaran, 2010; Pilati & Borges-

Andrade, 2008; Salas et al., 2008), or team membership stability and team size (Salas et al., 2008).  

The following chapter proposes that team members’ previous learning behavior has a moderating effect 

on the relationship between team intervention and subsequent team outcomes. Theoretical models of 

entrepreneurial learning have generally assumed that learning is influenced by and depends upon past 

learning efforts (e.g., Holcomb et al., 2009; Minniti & Bygrave, 2001). Thus, even though much of the 

team intervention literature suggests that teams generally benefit from team interventions, it is likely 

that their effect on teams with less prior learning differs from the effect on teams with more prior 

learning. It can hence be assumed that learning during an intervention is also contingent upon prior 

learning efforts. Arguments can be derived for both a positive and a negative moderating effect of prior 

team learning behavior on the relationship between interventions and team outcomes. However, while 

this dissertation hypothesizes that such a moderating effect exists, it does not propose a specific 

direction of this effect. 

From the first perspective, the inexperience and lack of knowledge of founding teams of nascent 

ventures represents a liability (see Chapter 2.1) and building knowledge through learning should have 

a positive effect on future learning. Team learning behavior builds individual and shared knowledge as 

well as an understanding of a team’s strengths and challenges (see Chapter 2.2.2). Thus, consistent with 

the concept of absorptive capacity, if teams have previous experience with gathering knowledge, this 

experience can help them acquire and deploy the new knowledge provided by the team intervention. 

Absorptive capacity refers to the ability to recognize, assimilate, and exploit new knowledge (Cohen 

& Levinthal, 1990). It is largely a function of prior knowledge and experience and thus of learning 
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(Ben-Oz & Greve, 2012; Chang, Gong, Way, & Jia, 2013; Cohen & Levinthal, 1990; Zahra & George, 

2002).70 The notion of absorptive capacity implies that knowledge acquired through prior learning and 

experience facilitates the acquisition of new skills and knowledge. Lack of experience and 

corresponding absorptive capacity represents a liability. Thus, a diverse and relevant set of knowledge 

should enable entrepreneurs to better recognize, assimilate, and exploit new knowledge. Dencker, 

Gruber, and Shah (2009) argued that entrepreneurs with a higher level of prior knowledge and 

experience had built up stronger absorptive capacity, allowing them to benefit more from strategic 

learning activities (business planning and product-line change) than entrepreneurs with lower levels of 

prior knowledge. Engagement in team learning behavior might also demonstrate that teams consider 

learning a priority (see Hirst, van Knippenberg, & Zhou, 2009); such teams might also be accustomed 

to learning so that the cost and effort for integrating new knowledge might be lower than for teams with 

less engagement in learning behavior. All these aspects might render the intervention more effective, 

meaning that the intervention has a stronger positive effect on team outcomes for teams with strong 

learning behavior. For example, Posen and Chen (2013) showed that gaining experience through 

internal learning enhances the ability for external learning. Past research has also shown that the effect 

individual after action reviews have on the performance improvement depends on the level of self-

assessed competency (Ellis et al., 2010) as it helps evaluate past experiences.71 These findings lead to 

the assumption that prior learning behavior helps build this competency in the team and thus helps 

evaluate past experiences in the context of a team intervention. As the intervention implemented in this 

dissertation relies on teams contributing their relevant experience to reflection and discussion, it is 

highly relevant for the success of the intervention that the teams are indeed able to evaluate and 

contribute appropriate experiences from their past.  

Furthermore, learning might not only help entrepreneurs to evaluate their experiences better. What is 

more, founding teams who have engaged in learning behavior prior to the intervention might already 

have developed a more adequate understanding of their team interactions. They thus might be more 

aware of their team-specific learning needs and hence might be better able to voice these needs during 

the intervention, which might enhance the intervention’s effectiveness. Third, training theory assumes 

that intervention participants first have to develop an awareness of their lack of knowledge and skills 

(Rae, 1997). However, this step might not be required anymore in an intervention whose participants 

                                              

70 For more details on the construct and its antecedents and consequences see, for example, Jansen, van den Bosch, 
and Volberda (2005),  Lane, Koka, and Pathak (2006), Lane, Salk, and Lyles (2001), or Zahra and George (2002). 

71 As introduced in Chapter 2.3.2, after action reviews are a “learning procedure that gives learners an opportunity to 
systematically analyze their behavior and to be able to evaluate the contribution of its various components to 
performance outcomes” (Ellis & Davidi, 2005, p. 857). After action reviews can take place at the individual or at the 
team level.  
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have already engaged in learning behavior. From this perspective, prior experience with learning should 

help teams assimilate and apply the knowledge acquired during the team intervention, thus positively 

moderating the effect of the intervention on team outcomes. 

In contrast, following a different line of argumentation, teams with lower levels of prior team learning, 

which can be assumed to have built less knowledge and skills, might have advantages during a team 

intervention. First, as they have not yet acquired as much knowledge through team learning behavior, 

these teams might benefit more from the knowledge and skills acquired through the intervention in the 

sense that the marginal benefit increases as the prior learning decreases. In contrast, the intervention 

effects should diminish if teams have gained more knowledge prior to the intervention. Bruneel et al. 

(2010) identified two types of learning in the firm learning context that exhibit a negative moderating 

influence. The researchers found that the lower a young firm’s experiential learning, the greater the 

positive relationship between inter-organizational learning and internationalization. Thus, a lower level 

of prior learning can help realize the benefits of later learning activities.  

A second possible explanation for a negative moderating effect might be that teams that have not yet 

acquired knowledge through learning behavior need to unlearn less knowledge before being able to 

assimilate new knowledge. Thus, lower levels of knowledge might not only represent a liability that 

requires learning, but can also be a “learning advantage of newness” (Autio et al., 2000, p. 919). This 

potential learning advantage “has been generally treated as a black box” (De Clercq et al., 2012, p. 144). 

Unlearning existing knowledge structures is generally deemed essential for new learning and adaptation 

to occur (Bettis & Prahalad, 1995; Crossan et al., 1999; de Holan, Pablo Martin & Phillips, 2004). Thus, 

founding teams with lower levels of prior informal learning might have a learning advantage, which 

results in the stronger effects of formal interventions. Following this logic, acquiring new knowledge 

in the training might be more difficult for teams with higher prior learning behavior.  

Building on these two potential explanations for a moderating effect, this dissertation proposes the 

following hypotheses for the two team outcomes in focus, team performance and team satisfaction:  

Hypothesis 7: Team learning behavior has a moderating effect on the relationship between team 

intervention and team performance after the intervention.  

Hypothesis 8: Team learning behavior has a moderating effect on the relationship between team 

intervention and team satisfaction after the intervention.   
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2.5 Hypotheses—Mediating Mechanisms 

After establishing the effectiveness of the intervention in the hypotheses presented in Chapter 2.4, the 

following section focuses on developing arguments concerning the mechanisms of how formal and 

informal learning affect team outcomes. In line with Wang and Chugh (2014), who proposed 

investigating the effects of learning on entrepreneurial teams, the following chapter draws on current 

input-process-outcome models of team effectiveness (e.g., Cohen, Ledford, & Spreitzer, 1996; 

Edmondson, Roberto, & Watkins, 2003; Gladstein, 1984; Hackman & Morris, 1975; Ilgen, Hollenbeck, 

Johnson, & Jundt, 2005; Kozlowski & Ilgen, 2006; Marks et al., 2001) and suggests that team learning 

represents an input which affects team outcomes through mediating mechanisms. Consistent with the 

intervention evaluation literature (e.g., Keith & Frese, 2008; Marks et al., 2002; Ostroff, 1991), learning 

is thus treated as an independent variable. The proposed mediating mechanisms are assumed to apply 

to both formal and informal learning as an independent variable. As introduced in Chapters 1.1.2 and 

2.1, informal and formal learning represent two forms of learning that are distinguished by the setting 

in which they take place. Research has shown that learning as such does not necessarily result in 

improved team performance (Decuyper et al., 2010) and that “knowledge is not automatically a helpful 

resource” (Honig, 2001, p. 22), suggesting the importance of intervening mechanisms that translate the 

effect. Specifically, this dissertation proposes that, in order to influence team performance and team 

satisfaction positively, learning has to be embedded into high-quality teamwork practices. 

Based on the definition of team processes established by Marks et al. (2001) and that of teamwork 

quality by Hoegl and Gemuenden (2001), high-quality teamwork practices refer to how well team 

members collaborate as a team. They are defined as effective and efficient processes and emergent 

states that convert team inputs into team outcomes with the aim to implement taskwork and achieve 

collective goals. Marks et al. (2002, p. 5) explicitly distinguished between taskwork and teamwork: 

“taskwork represents what it is that teams are doing, whereas teamwork describes how they are doing 

it with each other”. Given the evolving nature of a venture’s business idea and the dynamic environment 

in which nascent ventures operate (see Chapter 2.1), the tasks performed by team members (taskwork) 

might change frequently (Chandler & Lyon, 2009). In contrast, the team members’ approach to 

performing these tasks, that is, teamwork, might represent a continuous foundation for achieving 

successful outcomes that is particularly relevant. Along this line, Bradley, White, and Mennecke (2003, 

p. 364) highlighted that “although tasks skills are important to team performance, interpersonal skills 

are foundational. In other words, without some functional interpersonal processes, an increase in task 

skills may not increase team performance”. This assumption corresponds with observations of extant 

entrepreneurship research that the effectiveness of interpersonal working processes and interpersonal 

relationships is highly relevant in the context of founding teams (Brinckmann & Hoegl, 2011; Foo et 

al., 2006; Kamm & Nurick, 1993; Watson et al., 1995; Watson, Stewart, & BarNir, 2003). Building on 
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the work by Earley and Gibson (2002), Zellmer-Bruhn and Gibson (2006, p. 507) highlighted the 

importance of internal functioning for team satisfaction and suggested that “team learning helps ensure 

effective internal team functioning, thus enhancing team members’ satisfaction”. Their work showed 

that team learning enhances interpersonal relations in the team. 

Two fundamental categories that can be measured to determine the quality of team practices are 

coordination and communication (Edmondson et al., 2007; Mathieu & Maynard et al., 2008; Morgeson 

et al., 2010; Prichard et al., 2011).72 For Watson et al. (2003), these two aspects of team process quality 

belong to a category of teamwork they label “venture synergy” (p. 146) which plays an important role 

with regard to effective team functioning. Vyakarnam and Handelberg (2005), when laying out future 

research aspects in the context of entrepreneurial teams, highlighted the importance of role and goal 

clarity and information sharing. Building on these two essential categories of team process quality, role 

clarity is introduced in the following as a coordination-related mediating mechanism and information 

sharing quality as a communication-related mediating mechanism.73 Decuyper et al. (2010, p. 120), for 

example, in their effort to develop an integrative team learning model, highlighted “improved team 

communication [and] well defined team members roles” as two learning outcomes. In the following, 

for each mediating mechanisms, first, the mediator is introduced and then the corresponding mediation 

hypotheses are derived. This dissertation proposes mediating mechanisms for two team outcomes, team 

performance and team satisfaction. As already outlined in Chapter 2.4, given that both are related and 

that influencing mechanisms can often be assumed to be working in the same direction (see Judge et 

al., 2001), hypotheses for both outcomes are derived jointly.  

                                              

72 Most researchers who use the term communication refer to the sharing of information in the team and apply these 
two terms interchangeably. However, in the narrow sense, communication constitutes a base for all teamwork 
behaviors involving verbal interaction, but it does not represent a teamwork behavior as such (Rousseau, Aubé, and 
Savoie, 2006). Rousseau et al. (2006) highlighted, moreover, that a variety of labels have been used to describe the 
quality of information exchange (e.g., closed-loop communication, open communication). For the purpose of this 
dissertation, it is acknowledge that communication constitutes a base for a variety of team work behaviors and where 
possible, the information sharing and information exchange are used to refer to the sharing of information as a 
teamwork behavior. 

73 Following Mueller (2012), role clarity, in this dissertation, was considered as an operationalization of effective 
coordination in the sense that coordination manifests itself in role clarity. However, those two might differ in the sense 
that coordination refers to a process related to interaction (e.g., Marks et al., 2001) and role clarity to a team emergent 
state, that is a dynamic property of the team (e.g., Sonnentag and Volmer, 2010;  Marks et al., 2001). 
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2.5.1 Role clarity as a mediating mechanism 

Several meta-analyses demonstrate the importance of role clarity in an organizational context and 

extensive research has been conducted on the concept and its correlates, most commonly performance 

and satisfaction (e.g., Abramis, 1994; Eatough, Chang, Miloslavic, & Johnson, 2011; Fisher & Gitelson, 

1983; Gilboa, Shirom, Fried, & Cooper, 2008; Jackson & Schuler, 1985; LePine, Podsakoff, & LePine, 

2005; Tubre & Collins, 2000). A role comprises a cluster of behaviors or recurring actions (Kahn et al., 

1964; Mumford, van Iddekinge, Morgeson, & Campion, 2008; Stewart, Fulmer, Barrick, & Hollenbeck, 

2005). Thus, the concept of a role in the context of this dissertation does not refer to roles as functions 

in the team (e.g., CEO, COO) as is the case in the works of, for example, Anderson and Sleap (2004), 

Aritzeta, Swailes, and Senior (2007), van Dierendonck and Groen (2011), or Floyd and Lane (2000). 

Definitions of role clarity (or role ambiguity) highlight both clarity of expectations and predictability 

of outcomes as characteristic aspects. In their seminal work, Kahn et al. (1964, p. 72) related role clarity 

to the existence of role expectations and the ability to “anticipate with fair accuracy the consequences 

of own actions […and] to have a usable knowledge about means-ends connections”. Rizzo et al. (1970, 

pp. 155–156) referred to “the predictability of the outcome […] and […] the clarity of behavioral 

requirements, often in terms of inputs from the environment, which would serve to guide behavior and 

provide knowledge that the behavior is appropriate” (pp. 155–156). Thus, role ambiguity represents 

“employees’ perceptions of uncertainty concerning various aspects of their jobs” (Breaugh & Colihan, 

1994, p. 191). It entails uncertainty about what should be done, how it should be done and who is 

supposed to do it, and this concerns goals and processes or tasks (Sawyer, 1992). 

When role ambiguity is high (and, correspondingly, role clarity is low), team members possess limited 

knowledge about job requirements, expected behavior, performance contingencies and evaluation, and 

work approaches (Breaugh & Colihan, 1994; Gilboa et al., 2008) and therefore experience a high level 

of unpredictability concerning these aspects of their work (Pearce, 1981). Out of several potential role 

stressors (e.g., role conflict, role overload), role ambiguity is considered particularly relevant as it has 

been found to be most adversely connected to performance (Eatough et al., 2011; Gilboa et al., 2008; 

Tubre & Collins, 2000). Role ambiguity is particularly likely to exist in complex work environments 

in which clear boundaries between occupations are lacking and in which responsibility and task 

implementation are distributed among several team members (Kahn et al., 1964; Tubre & Collins, 

2000).74 New-founded ventures, which are characterized by novelty, lack of structures, and high 

uncertainty (see Chapter 2.1), exemplify such a situation and, as a consequence, members of 

                                              

74 See Dierdorff and Morgeson (2007) for a more detailed discussion about the contextual influences on the 
development of role expectations. 
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entrepreneurial teams are highly susceptible to suffering from the potential adverse effects of role 

ambiguity (see Blatt, 2009).  

Role expectations in established organizations are often clearly and explicitly associated with 

organizational positions and formally written down (Floyd & Lane, 2000). In ventures, however, 

entrepreneurs might have to adjust their own roles frequently to changing internal and external 

conditions (Cardon & Stevens, 2004; Chandler & Lyon, 2009; Katz et al., 2000) or over the course of 

their venture’s development (Gartner, 1988), or even devise and invent new roles and activities (Sine, 

Mitsuhashi, & Kirsch, 2006). As Stinchcombe (1965, p. 148) noted, “new organizations, especially 

new types of organizations, generally involve new roles, which have to be learned”. Moreover, 

entrepreneurs might be in charge of several functional responsibilities (Wincent & Örtqvist, 2009). In 

established organizations, such responsibilities would be split formally into clearly specified roles 

assigned to individuals. As pointed out by Sine et al. (2006), established organizations in dynamic 

environments typically face the challenge of having to become more flexible and less formalized, 

whereas the lack of structure and the associated ambiguity and uncertainty represent a liability for new 

ventures (Stinchcombe, 1965). In addition to the lack of formalization, individual entrepreneurs often 

have to fill multiple roles at the same time (Baum et al., 2012). Confirming these observations, Buttner 

(1992) found that entrepreneurs, compared to managers in established organizations, experience a 

significantly higher role ambiguity. 

Moreover, while role ambiguity affects entrepreneurs in general (Wincent & Örtqvist, 2009), it is likely 

even more prevalent in a founding team context. In such a team environment, team members are not 

only new to individual roles, but also to the relationships with each other (Eisenhardt, 2013; Eisenhardt 

& Schoonhoven, 1990). Furthermore, team members share responsibility; at the beginning, it is often 

not clearly delineated who is responsible for which task (Mumford et al., 2008) and the necessity to 

combine individual efforts in order to achieve team performance represents a challenge which is not 

present in ventures founded by individuals. For successful team maintenance, founding team members 

consciously need to define expectations and individual tasks (Kamm & Nurick, 1993). In their meta-

analyses, Salas and Rozell et al. (1999) and Klein et al. (2009) investigated the effect of team building 

on performance, and both studies highlight how important it is for a successful team building effort to 

achieve a clear definition of all roles.  

Role clarity and role ambiguity have been related to several organizational outcomes relevant for new 

ventures (Wincent & Örtqvist, 2009) such as withdrawal intention, that is, intention to leave the current 

employment (Boyd, Lewin, & Sager, 2009), actual turnover (e.g., Kammeyer-Mueller & Wanberg, 

2003; Sawyer, 1992; Schaubroeck, Cotton, & Jennings, 1989), or reduced team performance (e.g., Hu 

& Liden, 2011; Pearsall, Ellis, & Stein, 2009). Thus, gaining an understanding of the processes 
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underlying the development of role ambiguity in new ventures can lead to important insights into the 

antecedents of a venture’s success. 

Yet, despite the large body of extant organizational research on role clarity and notwithstanding its 

relevance in an entrepreneurial context, there is still relatively little empirical evidence regarding the 

relevance of role ambiguity in the context of new ventures (Wincent & Örtqvist, 2009). With regard to 

role stressors in general (which include role conflict and lack of role clarity; Fried, Ben-David, Tiegs, 

Avital, & Yeverechyahu, 1998), Wincent and Örtqvist (2009) highlighted that “specifically the 

antecedents and consequences […] may be relevant” (p. 5), which is why “role stress may be an 

important mediator and a key construct [..] in an entrepreneurship setting” (p.17). This dissertation 

therefore argues that learning is translated into role clarity.  

Taking a step towards closing this theoretically and practically relevant gap in entrepreneurial research, 

this dissertation proposes that role ambiguity mediates the relationship between learning and team 

outcomes.  

Effect of learning on role clarity 

This dissertation posits that a founding team’s engagement in informal or formal learning will 

contribute to the development of role clarity in the team. When engaging in learning, teams review and 

adapt team processes, challenge assumptions, collect and align information from team members and 

external stakeholders, evaluate and clarify objectives, and discuss and solve problems (see Chapter 

2.2.2). Engaging in these learning behaviors might have an immediate effect on the development of 

role clarity as team members explicitly or implicitly negotiate tasks, roles, responsibilities, and 

requirements (Tubre & Collins, 2000), for example when re-assigning responsibilities for a team 

process found to be ineffective. Even though this direct relation between learning and role clarity has, 

to the best of the author’s knowledge, not yet been investigated in a team context, research on constructs 

related to team learning such as monitoring or learning in mentoring relationships supports the 

argumentation brought forward in the following.  

Brown, Ganesan, and Challagalla (2001), for example, found a mediating effect of role clarity in the 

relation between monitoring, a learning-related behavior, and the self-rated performance of sales 

people. For a form of learning related to team learning, that is, for personal learning in mentoring 

relationships among hospital employees, Lankau and Scandura (2002) demonstrated that learning 

decreases individual role ambiguity. They argued that learning increases the understanding of the 

interdependence between one's own tasks and those of colleagues, builds personal interaction skills, 

and helps resolve ambiguous information regarding own responsibilities. Building on these findings, 

the following chapter proposes four ways how learning might enhance role clarity in a team. 
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Engagement in learning activities in a team can influence role clarity by first fostering individual role-

related knowledge, second by fostering skills, third by developing shared team cognition, and fourth by 

enabling the team to adjust their working team processes.  

First, in congruence with the assumption that knowledge is a main outcome of learning (see Chapter 

2.2), team members, through learning, acquire role-related knowledge about role-specific expectations, 

appropriate role behavior, required expertise, and consequences of the role owners’ actions (Vashdi et 

al., 2013). Knowledge about expectations and about contingencies, that is, about means-end 

relationships, is an important element of role clarity (Rizzo et al., 1970). As role knowledge 

encompasses declarative and procedural aspects (Mumford et al., 2008), team members do not only 

gain a more accurate understanding of what tasks should be performed by whom, but also how these 

tasks should be implemented (see Klein, Fan, & Preacher, 2006).  

Role-related knowledge might also be gathered during external learning that stretches beyond the 

borders of the team (see Chapter 2.2.2): While interacting with their network, team members engage in 

role-sending behaviors and learn to better understand external expectations (Fisher & Gitelson, 1983; 

Stam et al., 2014), which promotes role clarification. Emphasizing the relevance of obtaining role-

related knowledge, Cope (2005) highlighted that acquiring insights into the individual role and into the 

team’s interaction and way of working is an important learning task for entrepreneurs and that learning 

“generates a renewed understanding or redefinition of organizational processes and strategies” (p. 383) 

on the part of entrepreneurs. Karataş-Özkan (2011) suggested that through learning founding team 

members understand their own strengths and weaknesses and can adjust their roles in the new venture. 

In line with these assumptions about the effects of learning, training has been shown to increase 

individual role knowledge and role clarity (Chen & Thomas et al., 2005; e.g., Lichtenberg & London, 

2008; Soucek, Pospech, & Moser, 2010). The notion that role knowledge and role clarity develop 

through learning processes is further supported by extant research on organizational socialization. This 

area of research views role clarity as an outcome of socialization (e.g., Bauer, Bodner, Erdogan, 

Truxillo, & Tucker, 2007; Kammeyer-Mueller & Wanberg, 2003; Morrison, 2002), which is defined 

as a learning process through which individuals learn about and adapt to new roles (Klein & Fan et al., 

2006; Ostroff & Kozlowski, 1992).75  

                                              

75 However, while learning processes can increase role clarity both in established organizations and in new-founded 
ventures, role clarity in nascent ventures might rather be jointly created and negotiated through team learning as there 
is not yet a role system in place. New employees in established organizations, on the contrary, have to learn pre-defined 
roles. Of course, when newcomers enter an established founding team, socialization processes take place in addition 
to joint learning (e.g., Chen, 2005; Kammeyer-Mueller and Wanberg, 2003). 
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Second, individuals might not only develop role-related knowledge but also role-related and team-

work-related skills that decrease role ambiguity. For example, Chen and Thomas et al. (2005) evaluated 

a multilevel model of training transfer with students in a simulation context and found training to 

increase not only declarative (cognitive) role knowledge, but also procedural role knowledge, that is, 

individual skills of performing one’s role (see Chapter 2.3.2). Thus, through learning, team members 

might develop skills needed to exert their roles, thereby enabling better time management and resource 

allocation, which are important parts of role clarity (Bauer et al., 2007; Rizzo et al., 1970). Supporting 

this view, Ravasi and Turati (2005) explained that entrepreneurial learning increased the new venture 

management’s control over the entrepreneurial process and over the allocation of time, attention, and 

other resources. Zahra et al. (2006) highlighted as well that learning not only influences the 

development of knowledge, but indirectly also the development of dynamic capabilities which allow 

entrepreneurs to adapt and thus might increase role clarity. 

Third, as team members collectively engage in learning behaviors and reflect on, make sense of, and 

learn from their team experiences, they develop an understanding of components and processes of 

effective teamwork and team functioning (Eddy et al., 2013; Jehn & Rupert, 2008; Morgeson et al., 

2005; Rentsch, Heffner, & Duffy, 1994; Stevens & Campion, 1994). These are frequently referred to 

as team mental models or, in case of shared cognition, shared mental models (e.g., Rosen et al., 2011; 

Van den Bossche, Gijselaers, Segers, Woltjer, & Kirschner, 2011; see Chapter 2.2.2). Collective 

reflection on tasks and processes results in an increased awareness of one’s own and of team members’ 

mental representations (see Cope, 2005) as well as in efforts to reconcile these representations with 

each other and with task demands (van Ginkel et al., 2009).  

As introduced in Chapter 2.2.2, “learning at team level can be considered the development of shared 

cognitions” (Van den Bossche et al., 2011, p. 284). Van den Bossche et al. (2011) showed how a team’s 

learning behavior in a simulation game enabled the team members to develop shared mental models 

(measured with cognitive mapping techniques). Similarly, Stout et al. (1999) linked learning-related 

team behaviors (e.g., knowing consequences of errors, creating an open environment, exchanging 

preferences and expectations, and self-correcting) to the development of a transactive memory. 

Moreover, a large number of studies emphasized the effect of training on the development of teamwork 

knowledge (e.g., Chen & Thomas et al., 2005; Ellis & Davidi, 2005; Rapp & Mathieu, 2007) and on 

collective cognition (e.g., Edwards et al., 2006; Liang et al., 1995; Marks et al., 2002; Marks et al., 

2000; Prichard & Ashleigh, 2007; Smith-Jentsch et al., 2008).  

As shared mental models include a joint understanding of how the team performs its tasks and how 

team members’ characteristics and responsibilities relate to each other (Akkerman et al., 2007; 

Mohammed et al., 2010), team members with a shared team mental model have a better understanding 

of how their own role is related to or distinct from other roles (Ellis & Pearsall, 2011). Shared mental 
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models enable team members to interpret ambiguous information, form accurate shared expectations, 

explain and anticipate team members’ actions, and formulate correct teamwork and taskwork 

predictions (Burke, Stagl, Salas et al., 2006; Edwards et al., 2006; Mohammed & Dumville, 2001; 

Resick et al., 2010; Vashdi et al., 2013), thus contributing to role clarity in the founding team. Members 

of teams who share a mental model are also better able to anticipate behaviors and other team member’s 

needs, to prioritize and allocate tasks, and to clarify expectations in a transparent way. Supporting the 

relevance of shared mental models for role clarity, Pearce and Ensley (2004) argued that a shared vision, 

“a common mental model of the future state of the team or its tasks” (p. 260) resulting from reflection 

on team outcomes and goals (Strange & Mumford, 2002), reduces role ambiguity. Other researchers 

have argued that learning enhances team situation awareness or team situation mental models (Burke, 

Stagl, Salas et al., 2006; Rosen et al., 2011), that is, a dynamic understanding of the current situation at 

any point in time developed by members of a team (Cooke et al., 2003). This dynamic team mental 

model is used by team members to predict actions and task demands (Rico, Sánchez-Manzanares, Gil, 

& Gibson, 2008) and thus increases role clarity in the team. 

As these mental models guide information processing and behavior, teams whose members hold 

accurate and shared mental models should function better as a team (Hirschfeld et al., 2006; Smith-

Jentsch & Campbell et al., 2001). Team members, however, can hold similar models that are inaccurate 

(Smith-Jentsch et al., 2008). The accuracy of a shared mental model thus determines the effectiveness 

of the similarity (Ellis & Pearsall, 2011; Marks et al., 2000) and is important for the development of 

role clarity. Learning behaviors—particularly challenging assumptions, critically reflecting and 

reviewing team processes, and mutual feedback—might not only increase the degree of mental model 

similarity (i.e., sharedness), but also of accuracy. Informal and formal learning activities can increase 

the accuracy by, for example, allowing for alignment and reconciliation of individual assumptions. 

Thus, learning facilitates role clarity through the development of teamwork and team interaction 

knowledge. Accurate and shared models are particularly important as inconsistent or uncertain role 

expectations increase role stress (Rizzo et al., 1970; Wincent & Örtqvist, 2009). Shared cognition is 

generally assumed to influence team performance through the improvement of team processes 

(Cannon-Bowers & Salas, 2001). In an effort to further advance the thinking on mental models and 

transactive memory, Huber and Lewis (2010) suggested that it is not only the sharedness of mental 

models that has positive effects, but also the extent to which members understand each other’s mental 

models. They conceptualize this idea as the notion of “cross-understanding,” which is similar to, but 

broader than, transactive memory, the latter entailing an understanding of “what others know, believe, 

are sensitive to, and prefer” (p. 9).  

Fourth, the knowledge acquired through learning might also enable and encourage the implementation 

of more effective and transparent processes and procedures in the team (Edmondson, 1999) that 
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increase role clarity. The increased knowledge about teamwork and taskwork resulting from learning 

enables teams to discover performance deviations and inefficiencies, and, consequently, to adapt team 

processes and implement measures to re-distribute and clarify roles and responsibilities (Bresman, 

2010; Salas et al., 2005). For example, feedback followed by reflection has been suggested to help 

develop a better understanding of expectations, thus allowing individual team members to implement 

adaptations to their teamwork (Anseel, Beatty, Shen, Lievens, & Sackett, 2015). Moreover, based on 

an enhanced understanding of the skills of each team member, roles can be distributed more effectively, 

taking into consideration individual capabilities and preferences (Lewis, 2004; Vashdi et al., 2013). 

This again increases role clarity, as individuals are better able to understand and manage the tasks 

assigned to them. Informal learning behavior in particular ensures a continuous testing, updating, and 

adapting of individual knowledge and team mental models, thereby not only reducing role ambiguity 

in the team at one point in time, but also allowing for continuous role clarity. 

Given the arguments presented above, the following hypotheses are proposed:  

Hypothesis 9a: Formal team learning positively influences role clarity. 

Hypothesis 9b: Informal team learning positively influences role clarity. 

Effect of role clarity on team outcomes 

Clear goals and processes and unambiguous responsibilities with clear expectations are assumed to 

increase both team performance and satisfaction (e.g., Breaugh & Colihan, 1994; Fisher & Gitelson, 

1983; Jackson & Schuler, 1985; Sawyer, 1992; Smith & Brannick, 1990; Tubre & Collins, 2000).76 

Arguments for both dependent variables will be described jointly in the following section as effects are 

assumed to be in the same direction for several of the mechanisms proposed. The notion that teams 

need to develop clear responsibilities and expectations to perform well also represents a central 

assumption of group development models. In the model by Tuckman (1965), for example, the 

establishment and clarification of roles and normative expectations is considered a pivotal development 

step towards becoming a high-performing team (Gilley, Morris, Waite, Coates, & Veliquette, 2010; 

Kozlowski & Bell, 2004). Several other arguments provide support for the assumed influence of role 

clarity on team performance and satisfaction and are described in the following.  

                                              

76 Even though this dissertation assumed separate effects of role clarity on team performance on the one hand and 
team satisfaction on the other, the relation between performance and satisfaction has been debated (e.g., Judge, Bono, 
Thoresen, and Patton, 2001) and some researchers assumed that the effects of role ambiguity on performance are 
mediated by satisfaction (e.g., Eatough, Chang, Miloslavic, and Johnson, 2011; Fried, Shirom, Gilboa, and Cooper, 
2008). 
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First, as role expectations are purported to be antecedents to role behavior (Dierdorff & Morgeson, 

2007), ambiguity with regard to expectations and goals makes it difficult for a person or team to meet 

these expectations and choose appropriate actions (Anseel et al., 2015; Breaugh & Colihan, 1994; Hu 

& Liden, 2011; Kahn et al., 1964). Role ambiguity represents a lack of knowledge about effective job 

behaviors, uncertainty about how resources should be allocated, and unpredictability of outcomes 

(Breaugh & Colihan, 1994). High role ambiguity hence increases the probability that founding team 

actions and strategies are inefficient, misdirected, or insufficient (Gong, Shenkar, Luo, & Nyaw, 2001; 

Jackson & Schuler, 1985), making it difficult for a team to perform well (Jackson & Schuler, 1985; 

Tubre & Collins, 2000; Wincent & Örtqvist, 2009). Supporting these assumptions, task uncertainty—

that is, the degree of unpredictability as to which tasks need to be executed when, how, and to what 

effect—has been associated with reduced team performance (Cordery, Morrison, Wright, & Wall, 

2010). Clear goals and priorities help teams choose appropriate actions and direct and sustain their 

efforts on activities relevant to the goals of the team and the venture (Knight, Durham, & Locke, 2001; 

Locke & Latham, 2002), thereby enhancing task accomplishment and performance. Gevers and Peeters 

(2009) showed that in a situation characterized by coordinated action, that is, when intended actions 

are executed in an integrated and timely manner, individual satisfaction within the team increases. 

Moreover, research found a direct effect of goal clarity on team satisfaction (Stark & Bierly, 2009). In 

this context, Foo et al. (2006) emphasized that clear member expectations and clear team goals represent 

an important antecedent of team satisfaction. 

Second, role ambiguity can erode team performance as it increases the likelihood of process losses due 

to suboptimal coordination and reduced motivation (see Steiner, 1972). Confusion with regard to 

standards, goals, and expectations about individual contributions increases both coordination costs and 

the probability of process losses (Sine et al., 2006).Teams with low role clarity—that is, with unclear 

understanding of responsibilities and low levels of predictability regarding consequences of 

individuals’ actions—should suffer process losses given the decreased coordination and unclear 

connection between individual tasks and collective goals (Hu & Liden, 2011; Liden, 2004; Mumford 

et al., 2008). Following this rationale, extant research has argued that team charters in which teams 

clarify goals, expectations, norms, and operating procedures help prevent process losses, thereby 

contributing to team performance (Hunsaker, Pavett, & Hunsaker, 2011; Mathieu & Rapp, 2009).  

Founding team members experiencing higher role ambiguity should also be more likely to experience 

the performance-damaging effects of reduced motivation and commitment resulting from that 

ambiguity. Role ambiguity undermines effort-to-reward and effort-to-performance relationships 

(Jackson & Schuler, 1985; Tubre & Collins, 2000) which are highly relevant for individual motivation 

(Vroom, 1964). As members of the founding team don’t know how to effectively engage in team work 

and cannot link their efforts to outcomes when working under low role clarity, motivation—the 
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“direction, level, and persistence of effort toward work” (LePine, 2005, p. 765)—and commitment—

the identification with and involvement in an organization (Mowday, Steers, & Porter, 1979)—suffer. 

Similarly, Blatt (2009) highlighted that role ambiguity undermines the sense of obligation and initiative 

in performing tasks due to the confusion over responsibilities, priorities, and behavioral standards. 

Extant research has established a relation between role clarity and increased organizational commitment 

(e.g., Adkins, 1995; Fisher & Gitelson, 1983; Fisher, 2014a; Glazer & Beehr, 2005; Jackson & Schuler, 

1985; Schaubroeck et al., 1989) and between role clarity and decreased withdrawal behaviors, a 

behavioral reflection of a lack of commitment and engagement (Kammeyer-Mueller & Wanberg, 

2003). Likewise, Cohen et al. (1996) revealed relations between clear norms, that is, transparent 

standards regulating group behavior, and both commitment and performance. Research has found that 

role ambiguity is not only negatively related to in-role performance, but also to organizational 

citizenship behavior, an extra-role behavior that benefits organizations by improving the social context 

(Eatough et al., 2011) and can therewith indirectly influence team performance and satisfaction 

(Podsakoff, Whiting, Podsakoff, & Blume, 2009; Podsakoff, Ahearne, & MacKenzie, 1997).  

Third, in addition to decreasing process losses, role clarity might influence both team performance and 

satisfaction through the reduction of ambiguity-induced stress. Role ambiguity represents an 

organizational stressor (e.g., Benson, Kemery, Sauser, & Tankesley, 1985; Boyd et al., 2009; Cordes 

& Dougherty, 1993; Fried et al., 1998; Schaubroeck et al., 1989).77 Stressors have dysfunctional 

relationships to organizational commitment and job satisfaction (Podsakoff, LePine, & LePine, 2007) 

and to performance (LePine et al., 2005). This effect results from, for example, higher levels of 

emotional exhaustion and anxiety (Boyd et al., 2009; Cordes & Dougherty, 1993; Ghorpade, Lackritz, 

& Singh, 2011; Örtqvist & Wincent, 2010) and decreased motivation (LePine, 2005). As stress in 

general is related to insufficient resources (Kaplan, Luchman, Haynes, & Bradley, 2009; Schaufeli & 

Bakker, 2004), it can further diminish team performance by producing cognitive overload or by 

narrowing attention exclusively to the stressor. Stress can also trigger coping mechanisms that make 

high demands on the finite cognitive resources, thereby diverting effort and attention away from 

performance-relevant tasks (Cohen, 1980; Gilboa et al., 2008; Mueller, 2012). Moreover, stress can 

reduce an individual’s ability to control the environment and act effectively (Fried et al., 1998), and it 

limit the team focus necessary for successful team performance (Driskell, Salas, & Johnston, 1999).78  

                                              

77 In particular, role ambiguity represents a hindrance-related stressor, which is considered an obstacle to task 
accomplishment. Challenge-related stressors, on the other hand, create opportunities (LePine, Podsakoff, and LePine, 
2005; Podsakoff, LePine, and LePine, 2007; Cavanaugh, Boswell, Roehling, and Boudreau, 2000). 

78 However, the relationship between stress and work outcomes might be more complicated, as, for example, shown 
by research on curvilinear relationships (e.g., Leung, Huang, Su, and Lu, 2011). 
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Lastly, role clarity contributes to team satisfaction by reducing the amount of conflicts in the team. 

When teams transparently define roles and responsibilities, specify required inputs and associated 

consequences, and clarify mutual expectations, conflicts due to misalignments about tasks, processes, 

or relationships are likely to be avoided. Extant research has established a negative relationship between 

both task and relationship conflict and satisfaction and performance (De Dreu & Weingart, 2003) as 

well as other adverse outcomes such as reduced trust and commitment. However, this argument can be 

expected to be stronger for the effect on team satisfaction as the relationship of task conflict and 

performance might be more complex and not necessarily negative (e.g., de Wit, Greer, & Jehn, 2012; 

de Wit, Jehn, & Scheepers, 2013; Jehn, 1995). 

Hypothesis 10a: Role clarity positively influences perceived team performance (controlling for the 

effect of formal learning). 

Hypothesis 10b: Role clarity positively influences perceived team performance (controlling for the 

effect of informal learning). 

Hypothesis 11a: Role clarity positively influences team satisfaction (controlling for the effect of formal 

learning). 

Hypothesis 11b: Role clarity positively influences team satisfaction (controlling for the effect of 

informal learning). 

From Hypotheses 9a, 9b, 10a, and 10b follow the hypotheses on the mediating effect of role clarity on 

the relationship of learning and perceived team performance:  

Hypothesis 12a: Role clarity mediates the relationship between formal learning and perceived team 

performance. 

Hypothesis 12b: Role clarity mediates the relationship between informal learning and perceived team 

performance. 

From Hypotheses 9a, 9b, 11a, and 11b follow the hypotheses on the mediating effect of role clarity on 

the relationship of learning and team satisfaction:  

Hypothesis 13a: Role clarity mediates the relationship between formal learning and team satisfaction.  

Hypothesis 13b: Role clarity mediates the relationship between informal learning and team 

satisfaction. 
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2.5.2 Information sharing quality as a mediating mechanism 

Information sharing represents the “process through which team members collectively utilize their 

available informational resources” (Mesmer-Magnus & DeChurch, 2009, p. 535). It involves a 

deliberate effective and efficient exchange of work-related information to keep team members up-to-

date about activities and developments (Bunderson & Sutcliffe, 2002). Thus, quality of information 

sharing refers to how well teams implement and manage this process. It refers to both what information 

is exchanged, that is, the relevance of the information and the openness of information sharing, and 

how it is exchanged, that is, the timeliness and inclusiveness of information sharing (see Bunderson 

& Boumgarden, 2010).  

Several frameworks of team effectiveness highlight the importance of good information exchange for 

team performance. Rousseau et al. (2006) reviewed 29 teamwork frameworks published between 1984 

and 2005 and found that communication or exchange of information was present in nearly every 

framework. Marks et al. (2000, p. 972) recapitulated that extant team research has “placed a premium” 

on communication and information exchange. Applying these insights to the entrepreneurial context, 

Shepherd and Douglas (2000) highlighted that for ventures to succeed, they need not only obtain 

information, but distribute it quickly and appropriately in the venture. Particularly in fast-changing 

complex and novel environments (Fransen, Kirschner, & Erkens, 2011; Marks et al., 2000) and in 

contexts characterized by interdependency and shared responsibility like in the case of teams (Morrison, 

Wheeler-Smith, & Kamdar, 2011), an efficient and effective exchange of information is important. 

Nascent ventures often lack formalized communication procedures supporting information exchange 

(Sine et al., 2006), and given the distributed work and accountability, information is often spread 

unequally among team members. This further increases the importance of well-functioning information 

sharing in a founding team and, correspondingly, the relevance of the team members’ ability and 

willingness to engage in effective and efficient information exchange (Bunderson & Sutcliffe, 2002).  

Following extant research (e.g., Foo et al., 2006; Marks et al., 2000), this dissertation investigates the 

role the quality of information sharing plays in contrast to, for example, formats or patterns of 

information sharing (e.g., face-to-face versus virtual, frequency, duration). As Foo et al. (2006) argued, 

it might be less important how or when team members exchange information than how they rate the 

quality of the information exchange, independently of how it is achieved. Moreover, teams might use 

a variety of communication formats and frequently adjust those to changing circumstances (e.g., travel 

activities of team members), independently of the quality of information sharing. 

Mesmer-Magnus and DeChurch (2009) defined information sharing as a means of utilizing available 

resources. Based on this concept, this dissertation proposes that it is through high-quality information 

sharing that knowledge resources created through team learning are integrated into the founding team 
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and translated into team outcomes. Supporting this view, Gardner et al. (2012, p. 1007) assumed that 

“effective and efficient information sharing and high-quality intrateam communications”, a construct 

they label knowledge integration capability, plays an important role in converting team members’ 

knowledge into performance. In their view, pooling and exchanging information in teams is an 

important research area addressing how teams can leverage their knowledge and skills (Gardner et al., 

2012). The following sections propose the hypotheses for the mediating effect through information 

sharing. 

Effect of learning on information sharing quality 

Extant research has explored several variables that are assumed to influence the quality of information 

sharing in a team, as, for example, diversity of functional backgrounds (Bunderson & Sutcliffe, 2002). 

However, the influencing factors investigated are generally related to the characteristics of constant 

tasks or the team (see Mesmer-Magnus & Viswesvaran, 2010), and studies have neglected to examine 

how teams can develop and improve their ability to share information. Villado and Arthur (2013, p. 515) 

argued that team intervention such as team debriefings (see Chapter 2.3.2) “may enhance openness of 

communication […] by fostering team members relationships through discussions of effective and 

ineffective behavior and strategies”. They found that teams who conducted team debriefings showed 

increased open communication compared to teams who did not. 

Learning can enhance the quality of a team’s information sharing by enhancing individual information 

sharing skills, by fostering a shared understanding of teamwork and of high-quality communication, by 

making the distribution of expertise and diverging perspectives more salient, and by fostering 

psychological safety.  

First, team learning, for example, reviewing the effectiveness of team processes, enables founding team 

members to continuously improve their teamwork skills and knowledge, which influences their ability 

to engage in high-quality information sharing. These skills include both listening and sending skills as, 

for example, taking a different perspective or probing for clarification (Cooley, 1994). Highlighting the 

relevance of teamwork knowledge for information sharing, Smith-Jentsch and Campbell et al. (2001, 

p. 180) also suggested that individual knowledge about teamwork “include[s] the understanding that 

proper phraseology, brevity, and clarity are all positive aspects of effective communication that 

contribute to team success”. Research on team interventions supports the notion that communication 

skills can be developed through training (e.g., Baldwin, 1992; Cooley, 1994; Kuntze, Van Der Molen, 

& Born, 2009). Moreover, research on team interventions has demonstrated that teams who participated 

in a team intervention showed improved teamwork behaviors (Chen et al., 2004; Ellis et al., 2005; Rapp 

& Mathieu, 2007). Ellis et al. (2005), for example, showed that trained team members exhibited better 

communication skills. 
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Second, learning can facilitate the development of high-quality information sharing in the team by 

enhancing shared cognition, for example in the form of shared mental models or transactive memory 

systems (see Chapter 2.2.2). Shared cognition, which can also support the development of role clarity 

(see Chapter 2.5.1), “serves as an important mechanism for achieving efficient communication” (Stout 

et al., 1999, p. 62). With regard to shared mental models, Marks et al. (2000), for example, showed that 

team interaction training encouraged the development of mental models, which in turn improved the 

quality of team information exchange and team performance. Continuous learning behavior in 

particular not only establishes but also constantly updates these models. Marks et al. (2000) emphasized 

the aspect that mental models need to be flexibly updated to ensure effective teamwork also in novel 

contexts. Continuous team learning and updating of mental models hence seems to play a pivotal role 

in preventing what the researchers called “cognitive entrainment” (p. 983), the inflexibility of team 

knowledge structures. Teams who reflect avoid running the risk of getting stuck in inappropriate work 

approaches which lack appropriate information exchange . 

Several arguments can be developed with regard to how shared mental models increase the quality of 

information sharing in founding teams. When holding a shared and accurate model of teamwork and 

team communication, entrepreneurs are better able to anticipate, understand, and accommodate the 

information needs of other team members (Mohammed et al., 2010; Stout et al., 1999), therewith 

increasing the ability of purposeful information sharing (Cannon-Bowers & Salas, 2001), particularly 

under uncertainty and time-constraints (Mohammed et al., 2010). Shared mental models facilitate a 

shared language and allow for an adjustment of the language and the appropriate framing of messages, 

all of which can improve the quality of information exchange (Fussell & Krauss, 1992; Huber & Lewis, 

2010). Also, a joint understanding of how important information sharing is for the venture might also 

form an explicit part of a founding team’s collective cognition. Indeed, in an experiment with university 

students, van Ginkel et al. (2009) showed that engagement in team reflection fosters the development 

of shared task representations. This, in turn, improved information exchange in the team. The authors 

argued that teams, while reflecting on team tasks and processes, develop an awareness for the 

information sharing activities required to achieve team goals and consequently invest more effort in 

information sharing. Lastly, shared mental models that have developed through learning might also 

create a feeling of affinity and togetherness. Positive attitudes towards the team should reduce the 

socially related perceived cost of information sharing such as, for example, the potential abuse of 

knowledge or the loss of power (see Casimir, Lee, & Loon, 2012; Jones & George, 1998) and they 

should increase the feeling that the information provided by team members is reliable, valid, and 
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useful.79 This should foster a reliance on and an improvement of information sharing within the team. 

Indeed, trust has been proposed to facilitate open communication in a venture (e.g., Talaulicar, Grundei, 

& Werder, 2005) or leadership context (e.g., Burke, Sims, Lazzara, & Salas, 2007). 

In sum, team members who have established a shared mental model should interact more and share 

information more openly within their team. In a similar vein, Lim et al. (2013), in their theoretical work, 

argued that shared mental models of founders and investors should allow both groups to share 

information more effectively.  

Not only shared mental models, but also transactive memory as a form of shared cognition resulting 

from engagement in learning (see Chapter 2.2.2) can enhance information sharing quality. From a 

transactive memory perspective, it is not only shared knowledge, but also the individual knowledge 

about team members’ expertise (i.e., about what others know and do not know) that prevents 

misunderstandings and fosters efficient information exchange (Huber & Lewis, 2010). Founding teams 

whose members precisely know which other member knows what are able to share information more 

quickly and effectively (Austin, 2003; Lewis, Belliveau, Herndon, & Keller, 2007). As Hinsz et al. 

(1997, p. 53) argued, “learning can also be seen as central […] both in terms of what information can 

be shared and how sharing changes over time as members learn what other members know” (p.53). 

Supporting this view, Huber and Lewis (2010, p. 9) extended the concept of transactive memory and 

introduced the concept of cross-understanding, that is, an understanding about “what others know, 

believe, are sensitive to, and prefer”, as an important factor for establishing effective information 

sharing in a team. Hollenbeck et al. (1998) showed that process feedback in a team simulation setting 

“enhanced the team’s ability to get information distributed to the right people” (p. 279) and thus 

enhanced team informity, the degree to which all team members have information that is relevant to 

them when they need it. Awareness of team members’ expertise, which is part of the transactive 

memory system, also makes unique information more salient. Thus, it helps teams counter a group’s 

general tendency to neglect the unique expertise and knowledge of their members (Emich, 2012; 

Stasser, Stewart, & Wittenbaum, 1995; Stewart & Stasser, 1995), thereby increasing the quality of 

information exchange in a team.80 Regarding the adverse effect a lack of learning has on the sharing of 

                                              

79 Of course, learning not only decreases the social costs of information sharing, but by increasing information sharing 
skills, it also reduces process-related costs and lowers the ratio between cost and gain of information sharing (see 
Casimir, Lee, and Loon, 2012). As the ability to engage in effective information sharing grows, the perceived cost of 
communication, such as invested time and effort, should decrease, whereas an understanding for the importance should 
increase the expected upsides (see Casimir et al., 2012). 

80 Poor quality of information sharing in teams is, amongst others, characterized by the negligence to share relevant 
information, which is caused, for example, by the common bias toward discussing more shared than unshared 
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information, Gardner (2012) used a multimethod field study with professional service teams to 

demonstrate that when teams shift away from a learning approach under performance pressure, they 

increase the sharing of information which they perceive as safe (in this particular case, less domain-

specific expertise and more general knowledge). 

Fourth, learning behaviors as challenging assumptions might foster an increased exchange of relevant 

unshared information through mechanisms other than making unique expertise more salient by 

developing a transactive memory. Learning behavior includes an active consideration of disconfirming 

facts and hence resembles a counter-factual mindset, which involves questioning the status quo and 

engaging in mental simulations (Galinsky & Moskowitz, 2000). Engagement in counterfactual thinking 

processes has been shown in experimental designs to influence the discussion of unshared information 

and to improve decision making (e.g., Galinsky & Kray, 2004; Kray & Galinsky, 2003). Similarly, 

Pawlowsky (2001, p. 71) observed that “groups learn to [...] discuss in a more differentiated and 

integrated way than in the past if they have a number of ways of interpreting and reflecting on topics 

or of observing processes from different angles”. In addition, a team engaging in the explicit testing of 

assumptions and the discussing of new information demonstrates that it values and encourages 

deviating opinions. This might decrease the importance of commonly held information as a means of 

social validation (see Wittenbaum, Hubbell, & Zuckerman, 1999). Considering diverging perspectives 

as well as engaging in perspective taking and assumption testing might also create an informational 

need, which is thought to encourage information sharing (see Hoever, van Knippenberg, van Ginkel, & 

Barkema, 2012).81 In line with this argumentation, De Dreu (2007) showed that learning (labeled team 

reflexivity) stimulated information sharing. He argued that the engagement of teams in reflection 

encourages critical and argument-based elaboration, thereby increasing information sharing.82  

                                              
information, a tendency called collective information sampling (CIS) bias (Stasser and Titus, 1985; Stasser and Titus, 
1987). 

81 This notion is consistent with the information and decision making perspective on the effects of diversity. Whereas 
the social categorization and the similarity/attraction perspective highlight the negative effects of heterogeneity on 
information sharing, the information processing/decision making perspective assumes positive effects (Williams and 
O'Reilly, 1998). 

82 Recapitulating the effects of learning behavior on information sharing described so far, learning might contribute to 
both the development of a shared understanding of team functioning and an understanding of individually unique areas 
of expertise and unshared information, thereby providing for both integration (similar viewpoints) and differentiation 
(different viewpoints), two important aspects of collective cognition related to venture performance (West, 2007). 
Learning might thus help ventures to manage the trade-off between diversity and commonality of knowledge, which 
reflects the observation that knowledge structures of teams should be partially overlapping and partially distinct (Cohen 
and Levinthal, 1990). This notion is consistent with the idea that founding teams need to navigate between the potential 
negative effects of too-widely varying viewpoints on the one hand, and the challenges presented by a lack of salient 
diverging perspectives, challenging thoughts, and the pushing of boundaries, on the other hand. 
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Lastly, learning activities have been assumed to influence the development of psychological safety 

(Rosen et al., 2011), a “shared belief that the team is safe for interpersonal risk taking” (Edmondson, 

1999, p. 354). Given that new founding teams represent young organizations at the beginning of 

developing their organizational culture and climate, it seems reasonable to assume that by engaging in 

learning, a founding team establishes an interpersonal climate of psychological safety. Psychological 

safety positively influences the quality of information sharing by attenuating the potential fear of 

rejection that inhibits an open exchange of information (van Ginkel & van Knippenberg, 2008). 

Especially when trainers in team interventions place particular emphasis on the importance of learning 

instead of on the importance of performance, team interventions have been suggested to build trust and 

enhance the willingness of team members to disclose information (Prichard & Ashleigh, 2007). 

Given the arguments presented above, the following hypotheses are proposed:  

Hypothesis 14a: Formal team learning positively influences information sharing quality. 

Hypothesis 14b: Informal team learning positively influences information sharing quality. 

Effect of information sharing quality on team outcomes  

Information sharing has been related to performance in an often-cited meta-analysis by Mesmer-

Magnus and Viswesvaran (2010). They found a positive relationship between information sharing and 

both subjective and objective performance criteria (even across all levels of the moderators 

investigated). Their general assumption behind the positive effect of high-quality information sharing 

on team performance is that superior solutions to complex problems require the effective and efficient 

dissemination and integration of information. Other studies not included in the meta-analysis also found 

a positive relation between openness of information sharing and self-rated and supervisor-rated 

performance (e.g., Campion et al., 1993; Stewart & Barrick, 2000). Stout et al. (1999) highlighted that 

timely information exchange is particularly relevant for team effectiveness under conditions of high 

workload, which are typical of founding teams.  

When information is shared openly and timed accurately, team members have access to pieces of 

information when they need it for making a decision or performing a task. This prevents a time-

consuming search for information as well as the danger that team members “fill in” lacking information 

with their own, potentially inappropriate, assumptions. In turn, this influences team performance as the 

team can choose actions and strategies based on sufficient and correct information. Miscommunication 

costs time and effort (Foo et al., 2006), resources that are freed for venture-related tasks when 

information sharing works well. Using the available information well is particularly important given 

the limited resources in nascent ventures (Ucbasaran et al., 2003).  
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Moreover, when information sharing processes are of high quality, the information relevant to the team 

is shared amongst the team members. Thus, a comprehensive and appropriate set of information is 

available to the team as a whole and can hence positively influence the quality of decision making and 

team performance (Brodbeck, Kerschreiter, Mojzisch, & Schulz-Hardt, 2007; see Okhuysen & 

Eisenhardt, 2002; Stasser & Titus, 1985; Stasser & Titus, 1987). As highlighted by Mueller (2012) in 

her research on organizational project teams, informational support, that is, the provision of information 

to other team members to solve problems as a part of relational support, increased supervisor-rated 

performance.  

Moreover, open and timely information might influence satisfaction with the team, as inefficient 

processes and the need to engage in activities that are deemed unnecessary might decrease satisfaction. 

The relationship between information sharing quality and satisfaction was confirmed by Foo et al. 

(2006). The authors showed that open communication was positively related to team satisfaction and 

team viability in nascent ventures. Team viability refers to the sustainable success of a team over time 

(Behfar, Peterson, Mannix, & Trochim, 2008) or the capacity to work successful together in the future 

(Gevers & Peeters, 2009).83 In an organizational context, Loi, Yang, and Diefendorff (2009) related 

regular and timely organizational information sharing by others, which they termed informational 

justice, to job satisfaction. They argued that the quality of information sharing represents a type of 

social justice that is highly relevant for job satisfaction. 

Similarly, the effort of team members to keep each other in the loop and the importance given to 

updating the team might be interpreted by members of a team as a sign of respect and appreciation or 

as feedback about the importance of individual contributions to the team (Pearsall & Ellis, 2006). This 

might foster feelings of social integration and belonging/cohesion as well as feeling valued, which, in 

turn, can foster satisfaction (e.g., Foo et al., 2006). Pearsall and Ellis (2006, p. 579) explicitly 

highlighted that if “information fails to be distributed within the team, members may begin to feel 

disconnected […and] that the value of their role in achieving their collective goals and objectives is 

minimized. […] All of these perceptions may lead to feelings of dissatisfaction with their team”. This 

is in line with the meta-analysis of Mesmer-Magnus and Viswesvaran (2010) who assumed open 

information sharing to improve the socio-emotional functioning of teams. In a similar vein, but in the 

research area of organizational silence, Morrison and Milliken (2000) argued in their theoretical work 

that insufficient opportunity to provide, receive, and discuss information results in employees feeling 

as not being valued which, in turn, might reduce, amongst others, motivation and satisfaction.  

                                              

83 Mathieu & Maynard et al. (2008) highlighted that team viability is a highly generic term referring to a variety of 
affective outcomes ranging from a collective sense of belonging over team stability to the desire of team members to 
remain in the team.  
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Hypothesis 15a: The quality of information sharing positively influences perceived team performance 

(controlling for the effect of formal learning). 

Hypothesis 15b: The quality of information sharing positively influences perceived team performance 

(controlling for the effect of informal learning). 

Hypothesis 16a: The quality of information sharing positively influences team satisfaction (controlling 

for the effect of formal learning). 

Hypothesis 16b: The quality of information sharing positively influences team satisfaction (controlling 

for the effect of informal learning). 

From Hypotheses 14a, 14b, 15a, and 15b follow the hypotheses on the mediating role of information 

sharing:  

Hypothesis 17a: The quality of information sharing mediates the relationship between formal learning 

and perceived team performance. 

Hypothesis 17b: The quality of information sharing mediates the relationship between informal 

learning and perceived team performance. 

From Hypotheses 14a, 14b, 16a, and 16b follow the hypotheses on the mediating role of information 

sharing:  

Hypothesis 18a: The quality of information sharing mediates the relationship between formal learning 

and team satisfaction.  

Hypothesis 18b: The quality of information sharing mediates the relationship between informal 

learning and team satisfaction.
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3 Method 

The following chapter (Chapter 3.1) first provides a brief overview of the general research setup of the 

project Building Entrepreneurial Success Teams (BEST). Then, the team intervention designed and 

implemented in the context of this dissertation is described (Chapter 3.2). Subsequently, the 

methodological background of the two sub-studies of this dissertation is introduced following their 

order of implementation. First, sample and measures for the study investigating informal learning are 

presented (Chapter 3.3.1). Second, the sample and measures applied in the investigation of the effects 

of formal learning are described (Chapter 3.3.2). Then, detailed information on the data analyses 

conducted in this dissertation and on methodological considerations is provided (Chapter 3.4).  

3.1 The BEST Project 

Entrepreneurship represents a relatively young field of investigation (Burg & Romme, 2014). However, 

despite increasingly positive reviews about its development as an area of academic interest (e.g., 

Busenitz et al., 2014), with regard to research methodology, entrepreneurship researchers have 

criticized the frequent use of cross-sectional survey designs and the scarcity of multimethod, multilevel, 

and longitudinal research (Chandler & Lyon, 2001; Cooney, 2005). In a more recent work, however, 

Crook, Shook, Morris, and Madden (2010) noted an increase in longitudinal studies. Despite these 

development, for the two periods of between 2000 and 2002 and between 2005 and 2007 which were 

the focus of their analysis, the authors still observed that the majority of studies was based on cross-

sectional and not longitudinal data, did not implement a multilevel approach, and did not consider 

moderating or mediating effects. For example, in both periods under review, only 7% of the studies 

investigated a mediation model.  

The Building Entrepreneurial Success Teams (BEST) project was thus initiated by Professor Dr. Dr. 

Patzelt and Professor Dr. Nicola Breugst from the Entrepreneurship Research Institute at Technische 

Universität München in order to address these methodological gaps and to advance theory and empirical 

research on founding teams in nascent ventures. The project was planned and implemented jointly with 

the operational project team consisting of Florian Bernlochner, Philipp Rathgeber, and the author of 

this dissertation.  
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3.1.1 Research setting 

The BEST project was guided by the overarching questions on how founding teams develop during the 

early phases of their nascent ventures, how different characteristics and processes of the team and its 

members interrelate and change over time, and what the interplay between individual entrepreneur, 

team, venture, and environment looks like. Developing this project—including the definition of 

overarching questions, the selection of specific constructs, and the design of the data collection 

method—took several months. In the process, the BEST team conducted pilot interviews (see Chapter 

3.1.4), a comprehensive literature review as well as expert interviews with other researchers and held 

extensive elaborating team-internal discussions.84 To address the overarching research questions as 

well as the methodological critique (see above), the project empirically investigated 64 founding teams 

from the greater Munich area over a period of nearly 1.5 years (from May 2011 until July 2012) with a 

multilevel, multimethod, longitudinal research design that builds on both correlational and quasi-

experimental designs. Figure 1 shows the timeline of the project.  

  
  

                                              

84 The literature review included main journals from entrepreneurship, social and organizational psychology, and 
management (e.g., Journal of Business Venturing, Strategic Entrepreneurship Journal, Entrepreneurship Theory and 
Practice, Academy of Management Journal, Academy of Management Review, Administration Science Quarterly, 
Journal of Applied Psychology, Psychological Bulletin, Journal of Personality or Social Psychology).  

Figure 1. Overview of the BEST Project Timeline. 
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Extant research has highlighted that considering multiple levels of research yields important insights 

and perspectives (e.g., Davidsson & Wiklund, 2001; Low & MacMillan, 1988). The importance of 

longitudinal investigations has been emphasized as longitudinal data provide more information about 

temporal order, thereby allowing for more accurate conclusions about mediation and, potentially, 

causality (Collins, Graham, & Flaherty, 1998; MacKinnon, 2008; MacKinnon, Coxe, & Baraldi, 2012). 

Using longitudinal data with temporal separation between measurement points is moreover an effective 

way to overcome common method bias (Podsakoff, MacKenzie, & Podsakoff, 2012; see Chapter 3.4.2). 

Given the advantages with regard to assessing mediating mechanisms and causality, the importance of 

longitudinal analyses has also been pointed out in the context of entrepreneurship research (e.g., Crook, 

Todd, Combs, Woehr, & Ketchen, 2011; De Clercq & Sapienza, 2005; Ensley & Hmieleski et al., 2006; 

Hmieleski & Corbett, 2008; Ucbasaran et al., 2010). However, given the complexity and cost of 

longitudinal data collection (Podsakoff et al., 2012), cross-sectional designs are commonly used to 

analyze mediation and make causal claims, but estimates can be severely biased (Maxwell & Cole, 

2007; Wood, Goodman, Beckmann, & Cook, 2008). 

The BEST project employed both quantitative and qualitative methods, and built on several points of 

measurement over several months. The data collection period consisted of two phases. In the first phase, 

the data collection included four comprehensive online questionnaires, 26 weekly online 

questionnaires, and two in-person interviews for each participating founding team member. The second 

phase of the data collection consisted of a team intervention, which was immediately followed by a 

short paper-based feedback questionnaire. Three months later, participants received another 

comprehensive questionnaire, resulting in a total of five comprehensive questionnaires over the course 

of the project.85 Based on these questionnaires and the interviews, the project captured constructs on 

four levels: the individual entrepreneur, the team, the venture (i.e., the organization), and the 

environment. Figure 2 provides an overview of the constructs. (Kickul et al., 2009) (Parker & DeCotiis, 1983) (Brayfield & Rothe, 1951) (Watson, Clark, & Tellegen, 1988) (Jehn & Mannix, 2001) (Mael & Ashforth, 1992) (Bunderson & Boumgarden, 2010) (Campion et al., 1993) (Shaw 

et al., 2011) (Higashide & Birley, 2002) (Chandler & Jansen, 1992) (Green, Covin, & Slevin, 2008) (Miller & Friesen, 1982) 

 

                                              

85 The interviews built the empirical base for the qualitative dissertation of Rathgeber (2013); the second 
comprehensive questionnaire was used as database for the cross-sectional quantitative dissertation of Bernlochner 
(2013). 
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As the BEST project included questionnaires and interviews as well as the team intervention, this 

dissertation largely builds on self-report data provided by the participants, but it also draws on the 

intervention manipulation as an objective measure. Even though the use of self-report data has been 

frequently and critically discussed (see Chapter 5.3), self-report data represents a common and 

important source of information (Chan, 2009). It is particularly useful to obtain personal views and 

perspectives (Spector, 1994; see Chapter 3.3) as multisource data is often difficult to obtain, particularly 

when the information in question is self-referential (Podsakoff et al., 2012). In addition, this dissertation 

includes both a correlational and a quasi-experimental design (see Chapter 2.3.2). In sum, longitudinal 

data collection, the qualitative and quantitative nature of the data, and the different research approaches 

make the BEST study a unique research effort.  

Figure 2. Overview of Selected Constructs Used in the BEST Project. 
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3.1.2 Recruiting process and management of BEST project  

The following chapter briefly describes the selection and recruiting process and then provides a short 

overview of the management of the BEST project including retention measures. For a more detailed 

overview, please refer to the dissertations of Bernlochner (2013) and Rathgeber (2013).  

During the conceptualization of the BEST project, criteria were defined to clearly specify which 

ventures were eligible for participation and which individuals within a venture constituted a founding 

team. Ventures were required to not be older than 6 years, a criterion which is consistent with extant 

research (e.g., Amason et al., 2006; Bingham & Davis, 2012; Lechler, 2001; McDougall, Oviatt, & 

Shrader, 2003; Vissa & Chacar, 2009). The first years of a venture are particularly critical for its success 

(Amason et al., 2006), and “learning is highly relevant for all small business starters in their first period” 

(van Gelderen et al., 2005, p. 102). Following the approach of Eisenhardt and Schoonhoven (1990), the 

BEST team defined that participation in the project moreover required founding teams to have a joint 

work experience of at least six months. Prior research has highlighted how important it is to analyze 

the early developmental stages of an emerging venture, especially when investigating the role of 

entrepreneurial learning (Yang & Aldrich, 2012). Thus, the selected sample is highly appropriate for 

studying learning in founding teams. While the range of industries was not restricted in the BEST 

project, ventures needed to serve a business and not a social purpose. Including a range of industries 

allows drawing more general conclusion about founding teams (Beckman et al., 2007). The project 

sampled the ventures from ten incubators or entrepreneurship centers in the Munich area.86 The 

geographic proximity also enabled the research team to conduct in-person interviews, with the latter 

being an important part of the research design as they allow for in-depth insights beyond the ones 

provided by questionnaires. Moreover, regional proximity can enhance response rates of entrepreneurs 

(Bartholomew & Smith, 2006). The outlined process yielded 289 potential ventures.  

In Chapter 1, a founding team has already been defined as a group of entrepreneurs that is responsible 

for strategic decision-making and the ongoing operations in a venture and has significant financial 

interest in the development of the enterprise (Cooney, 2005; Klotz et al., 2014). Aiming at distinctively 

advancing research on founding teams, the BEST project clearly distinguished between the core 

founding team and other individuals involved in the venture (e.g., employees). In line with Ensley et 

al. (2002), an individual was considered a core team member of the founding team in case he or she 

fulfilled at least two of the following three criteria: the person either had to be a co-founder (Kamm et 

                                              
86 Incubators: Münchner Technologiezentrum, Innovations- und Gründerzentrum Biotech Martinsried, b-neun Media 
& Technology Center, gate Garching Technology and Entrepreneurship Center, and Existenzgründerzentrum 
Ingolstadt; entrepreneurship centers: Unternehmer-TUM, Strascheg Center for Entrepreneurship, LMU 
Entrepreneurship Center, MUCCenter, and Friendsfactory. 
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al., 1990), hold an equity share of at least 10% (Carland et al., 1984; Kamm et al., 1990), or be involved 

in strategic decision-making (Klotz et al., 2014; Stewart, Watson, Carland, & Carland, 1999).  

Given the constrained resources, the intense work effort, and the long working hours of entrepreneurs 

(Mueller, Volery, & Siemens, 2012; Uy et al., 2013), the BEST research team anticipated that the 

comprehensive and methodologically rigorous research design (including the whole founding team, 

spanning nearly 1.5 years, and including weekly questionnaires and in-person interactions) would 

require significant commitments of the participating founding teams. Therefore, the barrier to 

participation was expected to be higher than in the case of, for example, a cross-sectional investigation 

using the CEO of a venture as a single source of data. Taking this into account, the recruiting process 

was meticulously planned and implemented with a lot of effort.  

At the beginning of the recruiting process, which lasted from March to July 2011, the managing 

directors of the incubators and entrepreneurship centers were approached by Professor Dr. Dr. Patzelt 

and Professor Dr. Breugst to garner support for the research project. In order to ensure a professional 

and consistent process, the project team developed a standardized telephone guide (including answers 

to frequently asked questions), a professional website (www.best-studie.de), and a four-page booklet 

describing the project, the research team, confidentiality assurance, and incentives for the participating 

ventures. The offered incentives were, amongst minor benefits, the participation in the individually 

tailored team intervention and the opportunity for the ventures to conduct semester-long projects with 

students in an area of their interest. Nondisclosure agreements were provided if requested by the 

ventures.  

From March to July 2011, the 289 identified ventures were contacted by telephone (with and without 

prior e-mail contact) and visited personally at the respective incubators and entrepreneurship centers. 

Of the identified 289 ventures, 129 of those reachable fulfilled the criteria defined for the founding 

team. Out of these, 64 ventures (consisting of 161 team members) decided to participate, which 

exceeded the original goal of the BEST project team of acquiring 50 ventures and retaining 25 until the 

end of the project. The 64 ventures correspond to a participation rate of 49.6% at the venture level. This 

was considered highly satisfactory, especially when compared to the average response rate of 27% 

found by Bartholomew and Smith (2006) in their analysis of response rates in entrepreneurship surveys.  

Given the complexity and the longitudinal nature of the BEST project, explicit focus was placed on the 

thorough management of the project. This included both a sophisticated collaborative team and IT 

infrastructure and careful attendance to the participating teams. Therefore, each of the three operational 

team members served as contact person responsible for one specific venture. It was the contact person’s 

task to keep in touch with the venture throughout the course of the project and schedule and conduct 

the interviews, answer questions, manage project studies, and, in general, maintain the participants’ 

motivation and commitment by highlighting the academic and practical importance of the project.  
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3.1.3 BEST sample description 

As the sub-samples used in the studies on informal and formal learning are described separately and in 

detail in Chapters 3.3.1 and 3.3.2, the following section only provides a brief overview of the 

characteristics of the 64 ventures participating in the BEST project and of the dropout characteristics 

over the course of the project. A more detailed analysis is provided in the works of Bernlochner (2013) 

and Rathgeber (2013).  

As described in Chapter 3.1.2, the ventures were associated with entrepreneurship centers and 

incubators. Half of the ventures were recruited from UnternehmerTUM, the entrepreneurship center of 

the Technische Universität München, and from gate Garching, an incubator in Munich. The majority 

of the participating ventures operated in service industries (39%) and computer hard- and software 

(33%). Other ventures were active in sciences and e-commerce (each 6%) as well as in consumer goods 

(2%). 12% categorized themselves as coming from other industries, and 2% did not provide any 

information. More than 75% of the ventures were founded in or after the year 2008, seven of these 

ventures (11% of the sample) were in the process of becoming officially registered as a company at the 

start of the data collection. At the beginning of the data collection, the average age of the ventures was 

2.3 years (SD = 2.6). Thus, the BEST project focused on young ventures at the early stages of 

development. Ventures had on average 6.1 full-time employees (SD = 10.9), with 84% having ten or 

less full-time employees. 

Founding teams consisted largely of two (59%) or three (31%) team members. The average team size 

was 2.5 members (SD = 0.7), which is consistent with other team studies in the entrepreneurial context 

(e.g., 2.36 in the work by Zhao et al., 2013; 2.6 in the work by Ensley & Hmieleski et al., 2006; 2.8 in 

the work by Beckman & Burton, 2008). Also in line with other studies in the entrepreneurial context, 

the vast majority of the participating entrepreneurs (92%) was male, which is consistent with the higher 

prevalence of males among entrepreneurs in general (Hughes, Jennings, Brush, Carter, & Welter, 2012; 

Kelley, Brush, Greene, & Litovsky, 2011; Klyver, Nielsen, & Evald, 2013). The average age of the 

participants was 32.5 years (SD = 8.6). With regard to the educational background, more than half 

(56%) of the participants held a diploma or master’s degree, 11% a doctoral degree, and 9% each 

bachelor’s degree or a German university entrance qualification (Abitur). The rest had completed an 

apprenticeship or other degree or did not provide information. The two main educational backgrounds 

were engineering (29%) and business (22%), followed by natural science (14%). 

Over the course of the first data collection period of the BEST project, which consisted of four 

comprehensive questionnaires and a series of interviews, nine ventures dropped out permanently. This 

rate of 14% resulted in 55 ventures participating in the fourth questionnaire. Of the 55 teams that formed 

the starting point for the second sub-study, 39 (71%) participated in the team intervention and 37 (86%) 
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filled out the final questionnaire three months after the intervention. For details with regard to the 

participation rates for each questionnaire over the course of the study and a discussion of the attrition 

rates see Bernlochner (2013). 

3.1.4 BEST interview study 

The first sub-study of the BEST project included two rounds of semi-structured, individual interviews 

with each of the team members. Semi-structured interviews are based on prepared, mostly open-ended 

questions, but allow for additional topics and questions (Flick, 2014). All interviews were recorded and 

subsequently literally transcribed. In sum, 278 interviews were conducted yielding more than 224 hours 

of audio material and more than 3,000 pages of written transcriptions. The following chapter provides 

a brief overview of the interviews; further details as well as interview guides are provided in the 

qualitative work by Rathgeber (2013). Before the two main rounds of interviews, four pilot interviews 

were conducted on the three broad topics founding team interaction, team development, and definition 

of success. These interviews served as an empirical starting point for the design of the BEST project 

based on recommendations to conduct pilot interviews (Rowley, 2012; e.g., Gemmell et al., 2012; 

Howorth et al., 2012).  

The first round of interviews took place between May and July 2011 and focused on establishing an 

overview over the venture and its team as well as on building trust and commitment. Interviews lasted 

approximately one hour and consisted of 25 questions. Following a short introduction of the interviewer 

and an overview of the project and the interview structure, the interview covered history and setup of 

the venture and its founding team, the work as an entrepreneur in general and in the venture in particular, 

team interaction and roles in the team, and past successes and failures. The interview closed with 

potential participant questions and an overview of the next steps. The second round of interviews was 

conducted between November 2011 and January 2012 and aimed at gaining a more specific overview 

of selected focus areas. The interview consisted of 28 questions. First, it focused on major successes 

and challenges that the interviewees experienced since the last interview and on the founding team’s 

current situation. Subsequently, the interview covered the decision-making process in the team as well 

as conflicts in the team. For each topic, one specific example was used as a starting point as using 

discrete events can reduce distortion in recall (Podsakoff & Organ, 1986). The last topic covered was 

team development. The interview wrapped up with questions on each team members’ contribution to 

the team as well as on what the interviewee was looking forward to in the next weeks. Concluding the 

interview, the team intervention was briefly introduced and next steps were discussed.  
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3.1.5 BEST survey study 

As already introduced in Chapter 3.1.1, the BEST project included five comprehensive questionnaires 

and 26 weekly online questionnaires. The following chapter briefly describes the selection of constructs 

and scales as well as the setup of the online questionnaires. The relevant constructs included in the 

questionnaires of the BEST project were identified during the development of the project (see Chapter 

3.1.1). In a subsequent step, a second literature research was conducted in main journals on social and 

organizational psychology, management, and entrepreneurship in order to decide whether to measure a 

construct of interest either qualitatively using interviews and/or quantitatively using a questionnaire. In 

the process, scales were selected for the constructs included in the questionnaire. The team chose scales 

that had been published in a major journal, had been frequently cited, had sufficient reliability 

(Cronbach’s alpha coefficient larger than 0.7; Meyers, Gamst, & Guarino, 2013; Nunnally & Bernstein, 

1994), and were as short as possible given the large number of constructs of interest (see Figure 2). The 

scales were translated into German in line with the back-and-forth translation procedure suggested by 

Brislin (1970), which is frequently used in research (e.g., Lai, Lam, & Lam, 2013; Laspita, Breugst, 

Heblich, & Patzelt, 2012; Shepherd et al., 2011). A German native speaker fluent in English translated 

the scales to German and an English native speaker translated them back to English. Subsequently, the 

research team compared the original and the back-translated versions and found no substantial 

differences. Online questionnaires were offered in German and in English.  

Across the five questionnaires, the constructs of interest were measured one or several times, depending 

on the nature of the construct. Constructs assumed to be relatively stable across the data collection 

period were measured once (e.g., team demographics, environmental dynamism), whereas constructs 

assumed to be more volatile (e.g., team workload, stress) were measured several times. Constructs that 

were assumed to change very frequently (e.g., affect, conflicts) were included in the short weekly 

questionnaires. Demographic information was measured in the first questionnaire. The first four 

questionnaires were implemented before the intervention over the course of approximately 27 weeks, 

that is, one questionnaire every nine weeks. Given the time required for recruiting, the BEST team 

grouped participating ventures into nine cohorts for the participation in the first four questionnaires. 

The first cohort started in May 2011 and finished at the end of November 2011; the last cohort started 

in the middle of July 2011 and filled out the last questionnaire at the end of January 2012. The 

subsequent fifth comprehensive questionnaire was sent out to each venture approximately three months 

after the intervention.  

Questionnaires were made available online, which is a common and increasingly popular procedure 

also in the entrepreneurship context (e.g., Baatard, 2012; Breugst, Domurath, Patzelt, & Klaukien, 

2012; Cardon, Grégoire, Stevens, & Patel, 2013; Pollack, Coy, Green, & Davis, 2015). Online 
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questionnaires offer certain advantages such as time efficiency, independence of a specific location, 

automation, and less errors due to manual entry in data analysis software (Thielsch & Weltzin, 2012). 

Extant research has found that computer and paper- and-pencil modes of questionnaires yield equivalent 

results (Beuckelaer & Lievens, 2009; Booth-Kewley, Edwards, & Rosenfeld, 1992; Gosling, Vazire, 

Srivastava, & John, 2004; Knapp & Kirk, 2003; Stanton, 1998), and are also comparable with regard 

to biases due to social desirability (Dwight & Feigelson, 2000). The BEST project relied on a 

personalized online survey sent to each founding team member of the 64 ventures who agreed to 

participate. In case they did not fill out the questionnaire within a week after the initial e-mail, 

participants received a reminder. In addition, the operational BEST team continuously tracked 

participation and, if necessary, followed up with the entrepreneurs by telephone.  

Regarding the setup of the online survey, the BEST study followed recommendations of previous 

research on the design of online questionnaires (Baatard, 2012; Fan & Yan, 2010; e.g., Thielsch 

& Weltzin, 2012; van Selm & Jankowski, 2006) as well as on the mitigation of common method bias 

(Podsakoff et al., 2012; see Chapter 3.4.2). An opening page offered a concise description of the project 

and its academic and practical importance and emphasized the importance of the answers of each 

participant. It also provided information on the intended use of the data, details on how to progress 

through the online questionnaire, and the contact information of the BEST team. To decrease the risk 

of a social desirability bias, confidentiality was assured, and it was emphasized that there were no right 

or wrong answers. Moreover, participants were informed that the data would be used for feedback and 

that accurate answers were thus in their best personal interest. In general, the BEST team paid special 

attention to provide clear and concise instructions. In sum, these design criteria encouraged participants 

to answer accurately, thereby helping mitigate the problem of common method bias (Podsakoff et al., 

2012). In order to accommodate for the low control of the BEST research team over the conditions at 

the time of data collection (Thielsch & Weltzin, 2012), participants were asked to conduct the survey 

under calm conditions without time pressure. Overall, the length of the questionnaire was carefully 

evaluated, taking into account both the scientific interest in a large number of constructs and 

practicability. Each questionnaire took approximately 30 to 40 minutes to complete. 

In order to ensure usability and facilitate participants’ progress through the questionnaire, a simple 

design was chosen and the questionnaire was divided into sections (Baatard, 2012). If not indicated 

otherwise (e.g., for scales with a specified answer format, as the PANAS by Watson, Clark, & Tellegen, 

1988), questions employed a 7-point Likert scale, which have been shown to offer preferable 

characteristics (Biemann, Cole, & Voelpel, 2012; Preston & Colman, 2000). As it can increase the 

dropout rate if participants are forced to respond to survey questions (Stieger, Reips, & Voracek, 2007), 

an answer was not enforced in the survey, even though a reminder appeared in case a question was left 

out. 



 Method  

123 

 

3.2 The Team Intervention 

The following section first describes the evaluation design and then details the setting, preparation, and 

organization of the intervention.  

3.2.1 Evaluation design 

As outlined in Chapter 2.4, the team intervention was designed in a way that accommodated the 

individual development needs of each founding team while allowing for a standardized evaluation 

across teams. To accommodate both goals, a quasi-experimental PPC design was chosen with an 

alternative control group (see Morris, 2008; Shadish et al., 2001). This design employed pre-and post-

measurement as well as control group, but did not include a random assignment of participants to 

conditions. From a methodological perspective, experimental designs are generally recommended 

(Cohen, Cohen, West, & Aiken, 2003; Shadish et al., 2001; Spencer, Zanna, & Fong, 2005; Stone-

Romero & Rosopa, 2011) as they afford “the strongest foundation for making causal inferences” 

(Mathieu & Taylor, 2006, p. 1033). With regard to testing mediation, the causal steps method as 

described by Judd and Kenny (1981) was originally developed to analyze the causal effects of a 

treatment in an experimental design, and mediation inferences from a nonexperimental design will 

always be weaker (MacKinnon et al., 2012; Shrout & Bolger, 2002). Nevertheless, researchers have 

acknowledged the practical difficulties with the implementation of experimental designs as well as the 

limitations to external validity (e.g., Cohen et al., 2003; Mathieu & Taylor, 2006; Rosenthal & Rosnow, 

2008; Stone-Romero & Rosopa, 2011). As practical reasons often preclude an experimental design with 

fully randomized control groups, quasi-experimental designs are widespread in intervention research 

(Sackett & Mullen, 1993; e.g., DeRue et al., 2012; Jellema, Visscher, & Scheerens, 2006; Kossek, 

Roberts, Fisher, & DeMarr, 1998; Noordzij, van Hooft, van Mierlo, van Dam, & Born, 2013; Rapp 

& Mathieu, 2007).87  

This design has several advantages compared to post-test only or intervention group only designs and 

provides useful estimates of intervention effects (Morris, 2008; Shadish et al., 2001). Moreover, 

research has suggested that receiving the preferred treatment can increase compliance, engagement, 

and motivation (Marcus, Stuart, Wang, Shadish, & Steiner, 2012). Including a quasi-experimental field 

study, this dissertation thus intended to increase external validity to enhance generalizability, while 

acknowledging the trade-off reducing internal validity in comparison to an experimental design (see 

                                              

87 Also, particularly for samples that are rather small, random assignment might fail to produce equivalent groups 
(Sheeber, Sorensen, and Howe, 1996). 
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Shadish et al., 2001). However, not only randomization, but also the mere implementation of a control 

group is often associated with significant practical challenges (Frese et al., 2003), thus this dissertation 

employed an alternative control group design in which the control group receives an alternative 

treatment; in this case, only the feedback.  

Two additional reasons specific to the BEST project supported the decision in favor of a quasi-

experimental design. First, the original BEST project was to be extended (BEST II) and thus, the 

interventions were also used to encourage participants to continue participating in BEST II. Thus, it 

also was important from a project management perspective that participants perceived the workshops 

as added value to their teamwork and as time well spent in order to ensure motivation to continue 

working with the Entrepreneurial Research Institute. Therefore, it was important to select a topic with 

relevance for the respective founding team (see Alliger et al., 1997; Grossman & Salas, 2011; Hackman 

& Wageman, 2005; see Chapter 2.4). Moreover, a delayed control group design was not possible due 

to the upcoming start of BEST II. The second reason relates to the design of the workshop. As the 

workshop concept built on working with team-specific challenges and on developing customized 

solutions, it would have been difficult for the trainers to implement the workshops discussing randomly 

assigned topics with the participants. Therefore, for the teams in the intervention group, each founding 

team prioritized one specific area with need for action. Teams participated in the control condition, if, 

for example, the team had announced motivation-unrelated time constraints regarding the half-day 

workshop, if one or several team member(s) had to leave the workshop early due to unforeseen 

circumstances, or if teams proactively asked whether they could participate in a shortened version of 

the workshop. While custom tailoring the intervention topics certainly improved the quality of the 

workshop for the teams, it poses a potential threat to the internal validity of the study as will be 

discussed in the limitations of the study (see Chapter 5.3). 

The evaluation study measured both immediate feedback in a questionnaire handed out directly after 

the intervention and long-term effects with an evaluation questionnaire approximately three months 

after the intervention. The evaluation questionnaire included a one-time measurement of the effect as 

well as measures of team outcomes in order to conduct pre-post comparisons. Hypotheses are tested 

with regard to the comparison of control group with only the feedback as intervention and the 

intervention group that participated in an additional teamwork session. In addition, this dissertation 

exploratorily tests for differences between the four sub-groups that were formed according to the 

overarching topic areas (team performance management, conflict management, team processes, or team 

structure; see Chapter 2.4.2). Measurements and statistical analyses are described in Chapter 3.4.3. 
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3.2.2 Intervention setting, preparation, and follow-up 

A total of 39 team interventions with individual founding teams were conducted in the period between 

the end of February 2012 and the end of May 2012. The interventions from the intervention group took 

approximately 5 hours and was held on the premises of the Entrepreneurial Research Center at the 

Technical University of Munich. Each intervention was conducted by one lead facilitator and a co-

facilitator. The lead facilitator was responsible for guiding through the intervention, managing the 

process, and ensuring that teams effectively progressed through the intervention. In addition, it was the 

lead facilitator’s task to schedule the interventions with the teams and to prepare the rooms and required 

materials. Both facilitators guided the discussions through questions, observed and provided feedback 

on these observations throughout the intervention, helped focus on relevant content areas, and provided 

exemplary insights from the BEST project or from theory (see Raelin, 2006). One facilitator was the 

member of the BEST operational team who had served as the contact person responsible for this team 

over the course of the BEST project. The other facilitator was either another member of the BEST 

operational team or one of the two researchers starting with the BEST II project at the same research 

institute (Matthias Ballweg and Daniel Schmelzer), who also helped prepare the interventions. 

All facilitators had a deep theoretical and practical knowledge about founding teams and the 

entrepreneurial context. In addition, facilitators underwent a comprehensive preparation process. First, 

each facilitator participated in a train-the-trainer seminar. This seminar lasted about 5 hours and covered 

the course and content of the intervention, the preparation and follow-up activities as well as a detailed 

discussion about the role of the facilitator and relevant facilitation techniques. In the context of the 

latter, the facilitators discussed and established the role of the facilitator as a supporter, assisting each 

team in developing their own solutions. Thus, it was not the role of the facilitators to convey pre-defined 

solutions to the teams, but they rather were supposed to help teams better understand and solve their 

team-related challenges and develop own problem-solving competencies for future situations. In case 

facilitators thought of a specific solution or had seen a different team developing a solution to a related 

problem before, they would share these experiences, but be very careful to propose this as a solution to 

the current team. To this end, a summary of previously encountered team challenges as well as of 

theoretically or practically derived solutions to these challenges was compiled and continuously 

complemented. One specific focus of the train-the-trainer seminar was on practicing question and 

conversation techniques such as active listening, paraphrasing and mirroring, sharing observations and 

giving feedback, asking questions that evoke reflection and insights, that challenge assumptions and 

create clarity and learning, and that move the team toward what they want to achieve and thus towards 

solutions. To help facilitators successfully conduct the team interventions and to ensure a standardized 

procedure across different facilitators, facilitators received a detailed script describing each step of the 

team intervention and providing sample questions. Moreover, facilitator pairs were frequently mixed 
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up to ensure that different combinations of facilitators would work together. These measures helped 

align the facilitators and guide the intervention delivery so that the interventions were all conducted in 

comparable fashion (Truman, 2009).  

In a second part of the preparation process, which served to help entrepreneurs get ready for the team 

interventions, an overview of each team’s individual strengths and weaknesses was compiled. To this 

end, the data from the four large questionnaires (see Chapter 3.1.5) were analyzed. For each construct 

included in the questionnaire, teams were compared to the other teams and categorized into one of four 

quartiles. A summary page was developed for each team in which constructs were highlighted in green 

in case team values were in the fourth quartile; constructs were marked in red if teams fell into the 

lowest quartile with their self-perceived ratings. For each construct, developments over the four 

questionnaires were displayed. This overview based on extensive data helped facilitators prepare for 

the intervention with each specific team. 

3.2.3 Intervention procedure 

Whereas Chapter 2.4.2 derived the individual parts of the intervention on a conceptual level, the 

following sections describe the intervention procedure from an operative viewpoint.  

Introduction 

The intervention began with an introduction of the facilitators and an explanation of goals, setting, and 

procedure. After briefly introducing themselves and relevant aspects of their background, the 

facilitators explained the two main goals of the intervention to the founding team, namely developing 

a better understanding of and improving the team’s teamwork, and enhancing team member’s teamwork 

competencies. Furthermore, to help teams comprehend the relevance of the team-related intervention, 

the facilitators briefly outlined how important effective and efficient teamwork is for venture success 

(see Chapter 1.1.1). To create realistic expectations, it was pointed out to the participants that this 

intervention represented merely a starting point of team development and that the teams needed to 

continue this development actively in the time after the intervention. The facilitators moreover 

explained their role as supporters assisting teams in developing customized solutions for their team-

specific challenges (see Raelin, 2006). The facilitators also emphasized that the participating founding 

teams were responsible for their own learning within the setting of the team intervention. Making 

participants aware of this responsibility increases self-directedness and learner control, which is 

consistent with active learning and adult learning principles (e.g., Bell & Kozlowski, 2008; Garrison, 

1992; Knowles, Holton, & Swanson, 1998).  
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Subsequently, the facilitators presented the structure of the intervention. Participants of the intervention 

group were informed that a feedback session and a teamwork session would be conducted as the two 

main parts of the workshop. The teams were then guided through the workshop agenda. Founding teams 

in the control group (see Chapter 3.2.1) were given the information that a feedback session would be 

held as the only part of the workshop. Finally, the facilitators assured the participants that all discussed 

information would be treated with highest confidentiality.  

Feedback session 

For all teams, the introduction was followed by the feedback session. This feedback session was 

designed as a so-called gallery walk, with the feedback information being displayed on posters attached 

to movable walls. Feedback was clustered into five overarching categories relating to both processes 

and outcomes of teamwork: team experience; processes and communication; learning and 

development; conflicts; and outcomes of teamwork. For each category, feedback was provided in 

qualitative and quantitative form presented on the two sides of a movable wall, respectively. The 

facilitator briefly introduced the categories at the outset. Subsequently, the teams reviewed one category 

after the other, discussing first the qualitative feedback and then the quantitative feedback. 

Qualitative feedback was provided in the form of exemplary quotes from the interviews conducted by 

the BEST researchers (see Chapter ). These quotes served as a discussion starter and helped teams better 

understand the content and meaning of the respective category, thus supporting the subsequent 

interpretation and use of the quantitative feedback. At the beginning, founding team members indicated 

on the poster with blue and red post-it notes with which statements they agreed (blue) and with which 

statements they disagreed (red). This provided the participants with a first indication about the degree 

of alignment in their founding team, and it served to initiate a reflective discussion about whether the 

quotes were perceived as representative of the own team. 

Following the discussion and elaboration of the qualitative feedback, the team-specific quantitative 

feedback was discussed. First, the facilitator explained how to read and interpret a box plot (see Figure 

3). Then, they turned around the movable wall of the respective category to allow the team to see the 

quantitative feedback corresponding to the qualitative feedback discussed before. For each construct 

(e.g., satisfaction with the team, identification with the team), the wall presented a DINA4 paper with 

four box plots, with each box plot representing one of the four comprehensive questionnaires. Thus, the 

quantitative feedback covered all four questionnaires and, by means of the box plot, provided teams 

with information on their average answer, on the average across all participating teams as well as on 

the variance across all teams. Integrating the insights from the qualitative and the quantitative feedback 

for each category, the facilitator guided the participants towards a discussion of their strengths and 

weaknesses as a founding team. These discussions also served as a joint needs analysis as they helped 
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teams better understand their development needs (see Chapter 2.3.2). Given the large amount of 

feedback provided, the facilitator helped focus the discussion throughout the process and encouraged 

the team to continue using the feedback after the intervention. For teams in the control group, the 

workshop ended at this point with a final feedback questionnaire, whereas the teams in the intervention 

group now proceeded with the prioritization session. 

 

Prioritization 

Following the review and discussion of the qualitative and quantitative feedback, the teams in the 

intervention group continued with a prioritization session. As described in detail in Chapter 2.4.2, this 

prioritization session aimed at helping teams to identify a relevant issue to focus on in the subsequent 

teamwork session. Hence, team-specific learning needs could be accommodated in the workshop, 

which increased its usefulness and thus facilitated the subsequent transfer of learned competencies to 

the workplace (see Chapter 2.3.2). Concluding the discussion of the feedback, the teams now explored 

three aspects in order to prioritize one aspect of teamwork for the following working session. First, the 

team discussed their specific strengths. Second, the team jointly discussed what they perceived as their 

greatest challenges. Lastly, based on an understanding of these challenges, the team identified for which 

of these areas of teamwork there was indeed a need for action. This latter distinction is important as 

teams might see an aspect of their teamwork as a challenge needing improvement, but they might not 

necessarily consider it an area deserving particular attention at that point of time. One of the challenging 

areas with need for action was then prioritized for the following teamwork session. This session ended 

with a joint agreement on a specific focus for the following teamwork effort.  

Figure 3. Example for the Quantitative Feedback in the Form of Boxplots for each Construct. 
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Current-state/future-state session 

This session consisted of a team reflection (see Chapters 2.2.2 and 2.3.2) structured around the present 

state/future state analysis conducted by the team. With the help of the facilitators, who triggered and 

guided the reflection process through questions and observations, each team developed a concrete 

understanding of the present state of the selected focus aspect of teamwork and of the desired future 

state. In this session, the facilitators assumed the important role to concretize each description with the 

aim of creating a very precise understanding of the issue at hand. Sample questions used were: “If you 

have solved the issues, what concretely would be different?”; “If you woke up in the morning with the 

issue having been solved, when would you realize that something has changed?”; “What concretely 

would your team member do, what concretely would you do in the future state?” The descriptions of 

the current and the future state were captured on two flipcharts.  

Goal setting 

Having reached a shared and concrete understanding of the team’s current and future state, the teams 

developed specific measures to be implemented in order to convert the current state into the future state. 

Teams discussed and noted down on a poster which behaviors they would like to start, stop, or continue. 

Each measure was concretized as much as possible, and both time frame and responsibilities were 

directly agreed upon to make the desired behaviors more actionable. A photograph of the created poster 

was later sent to each venture team. The session closed with the feedback survey (see Chapter 2.3.2). 

3.3 Samples and Measures 

The following paragraphs describe the methodological background of the two studies of this 

dissertation. First, a short introductory paragraph provides information on testing for dropouts and on 

the characteristics of measures that are relevant for both studies. Then, sample characteristics and 

measures for the study on informal and formal learning are described in the order of the studies’ 

implementation, starting with the study on informal learning (Chapter 3.3.1) and then continuing with 

the study on formal learning (Chapter 3.3.2). Both form a subset of the BEST sample described in 

Chapter 3.1.3. 

Testing for systematic dropout is highly relevant as systematic dropouts might pose problems for the 

analysis because they potentially bias the results (Blundell & Costa Dias, 2000; Thielsch & Weltzin, 

2012). Data were analyzed with regard to systematic dropout by testing for differences among the 

participants in the sample and the dropouts at the outset of data collection (McArdle, 2009; Thielsch 
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& Weltzin, 2012; e.g., Hahn, Frese, Binnewies, & Schmitt, 2012).88 The analyses tested for differences 

with regard to the control variables (age, gender, team size, team age, firm size, and industry affiliation) 

as well as with regard to the variables included in the mediation models (learning behavior, information 

sharing quality, role clarity, team performance, and team performance). In addition, given that a 

potential reason for a systematic dropout might have been that participants who decided not to 

participate shared the perception that their venture’s performance was deteriorating, the data were tested 

for differences with regard to perceived venture performance and estimated probability of venture 

survival.89 For interval-scaled variables, regression analyses with group membership as dummy 

variable (“0” = dropout, “1” = participant in all four questionnaires) were conducted; for categorical 

variables, Fisher’s exact test (Fisher, 1922) was employed. This test has been recommended in case cell 

frequencies are small (Field, 2013).90 To account for Type 1 error inflation, an alpha level of .01 was 

set (e.g., Vance et al., 2007) as the Bonferroni correction is often very conservative when using a large 

number of tests (Field, 2013).  

With regard to the measures in both studies, mainly self-report measures were used. Team constructs 

were measured via self-reports of the team members (subjective source) on their personal evaluations 

(subjective content) for reasons related to the venture context and to the nature of the constructs in 

focus. First, particularly when investigating young ventures at the beginning of their development, it 

can be challenging for researchers to obtain indicators from objective sources (see Chandler & Hanks, 

1993; Sapienza, Smith, & Gannon, 1988) or third parties (see Chandler & Hanks, 1998). Other than for 

teams in established organizations, there are generally no team supervisors of founding teams and 

investors might be too remote to provide accurate judgment. Thus, the founding team often represents 

the only source of information about the venture (Zhao et al., 2013).  

Second, intra-team processes and emergent states such as role clarity or satisfaction are difficult to 

judge from the outside and “entrepreneurs clearly are the most knowledgeable sources of information 

about their own venture creation intentions and activities” (Shook et al., 2003, p. 393). Even though 

                                              

88 That is, at the time of the first measurement of the variables, that is, questionnaire 1 for all variables apart from 
learning behavior and team heterogeneity, which were measured for the first time in questionnaire 2.  

89 Satisfaction with venture performance was measured in questionnaire 1 with items employed by Higashide and 
Birley (2002), which are based on the work of Sapienza and his colleagues (Sapienza, 1992; Sapienza and Manigart, 
1996); for the estimate of venture survival the following item was used: “How would you estimate [in percent] the 
probability that your venture will still exist OR that you have had a successful exit in the next three years?”. 

90 As by default SPSS only calculates Fisher’s exact test for 2x2 contingency tables; for the comparison of the five 
workshop groups, a calculation tool provided by Saint John’s University, Minnesota, USA, was used; the tool is 
available for free under http://www.physics.csbsju.edu/ stats/exact_NROW_NCOLUMN_form.html; see Overall, 
Rhoades, and Starbuck (1987) for a more detailed discussion of the analysis of small-sample 2x2 contingency tables. 
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objective measures can be less contaminated with irrelevant content, they might be more deficient in 

representing the respective team-related construct, as Mesmer-Magnus and DeChurch (2009) noted for 

the construct team performance. Also, teamwork outcomes in real teams are often not as quantifiable 

as in experimental settings (e.g., Liang et al., 1995; Moreland & Myaskovsky, 2000; Pearsall & Ellis, 

2006; Stout et al., 1997). Moreover, capturing subjective perceptions is important, as it has been 

suggested that it is the subjective perceptions and interpretations of entrepreneurs that drive their 

decisions and behaviors (Patzelt & Shepherd, 2009; Woo et al., 1994). In the context of learning, 

Harrison and Leitch (2005, p. 360) that “a part of the organization is thus considered to be in peoples’ 

minds and it is the images of reality, which these individuals have stored, that determine behavior”. It 

is, however, important to be aware that subjective and objective measures should not be used 

interchangeably (see Bommer, Johnson, Rich, Podsakoff, & MacKenzie, 1995; Murphy, 2008; 

Sapienza et al., 1988), even though subjective measures might correlate highly with objective measures, 

for example, for firm performance (Dess & Robinson, 1984).  

Corresponding to the referent-shift approach (Chan, 1998), mainly scales with team-referent items were 

used in which the individual participant indicates how much the team or the team members show a 

certain attitude or behavior (e.g., “This team frequently seeks new information that leads us to make 

important changes”). Answers to the individual items on 7-point Likert scales were averaged for each 

construct in order to obtain individual scores for each participant. Internal reliability estimates are given 

as insufficient reliability can strongly influence the results of mediational analyses (MacKinnon et al., 

2012; Mathieu & Taylor, 2006), In general, internal reliability of around .70 can be considered 

satisfactory, even though higher reliabilities might be required in specific situations (Lance, 2006; 

Meyers et al., 2013; Nunnally & Bernstein, 1994) and even though guidelines concerning the quality 

of Cronbach’s alpha should be treated with caution (see Cortina, 1993b). 

Several items were adjusted in order to reflect the fact that the BEST research project took place in a 

founding team context and not in an organizational context (changes to items marked in italics in the 

text below). Tailoring items to the specific context or referent is a common procedure in scientific 

research (e.g., Bray & Brawley, 2002; Carmeli & Gittell, 2009; Chen & Zhao, 2012; van der Vegt 

& Bunderson, 2005; Walumbwa, Cropanzano, & Hartnell, 2009).   



 Method  

132 

 

3.3.1 Informal learning  

In the following, the sample and the measures for the study on informal learning are described.  

Sample  

The study on informal learning employed a longitudinal approach and measured independent variable, 

mediator, and outcomes at different points in time. Based on listwise deletion, the sample consisted of 

participants who answered all four comprehensive surveys, resulting in a total of 78 entrepreneurs from 

50 different founding teams.91 Seventy entrepreneurs were male (89.7%) and 8 female (10.3%). Of the 

50 teams, 1 team consisted only of female entrepreneurs, and 7 teams consisted of both female and 

male entrepreneurs. On average, the founders were 32.68 years old (SD = 9.04). The youngest person 

in the sample was 22 years old, the oldest 68 years. The founding teams consisted on average of 2.42 

core team members (SD = 0.61), with more than half of the teams (64%) comprising two core team 

members.92 Taking into account the ventures’ full-time employees, the teams consisted on average of 

6.07 persons (SD = 11.56). The median, however, equaled 3 persons, which shows that the distribution 

was positively skewed. Twenty-three teams had no full-time employees at all. At the beginning of the 

project, the teams had been working together for 2.21 years on average (SD = 2.23).  

Concerning dropouts, no significant differences with regard to age, gender, team age, venture size, or 

industry affiliation were found. Moreover, the final sample and the dropouts did not differ with regard 

to any variables included in the statistical models. In addition, no significant differences regarding 

satisfaction with financial and nonfinancial venture performance and estimated probability of venture 

survival over the next three years were found. However, dropouts and participants differed significantly 

with regard to the reported team size at the individual level of analysis (R2 = .05, R2
adj = .05, 

F(159,1) = 8.78, β = 0.23, p < .01, d = 0.46). Individuals who dropped out reported a larger average 

team size (M = 2.89, SD = 0.64) than individuals who filled out all four questionnaires (M = 2.53, 

SD = 0.90). Two follow-up checks were conducted to better grasp the potential implications of this 

difference. First, the median team size for dropouts and participants did not differ. Second, it was 

investigated whether the difference in team size was related to differences concerning other variables 

that might be affected by team size. Thus, the sample was tested for differences with regard to variables 

(workload sharing, transactive memory system, team trust, team effort, or team decision making 

quality) that have been related to team size (e.g., Gooding & Wagner III, 1985; LePine et al., 2008; 

                                              

91 For only 22 of the teams more than one team member continuously provided answers across all four questionnaires.  

92 The actual team size of the participating teams was 1.56 (SD = 0.71). 
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Mueller, 2012; Ren, Carley, & Argote, 2006; Sharma & Ghosh, 2007; Smith, Smith, & Olian, 1994) 

and to teamwork (e.g., Campion et al., 1993; Chen & Kanfer, 2006; De Jong & Elfring, 2010; 

Kozlowski & Ilgen, 2006; McAllister, 1995; Park, Spitzmuller, & DeShon, 2013; Weingart, 1992).93 

The results did not reveal any differences. Given the findings of these three follow-up analyses, the 

difference in team size was considered negligible for the following analyses.  

In line with a suggestion by Craig (2007), the BEST team followed up with founding teams on the 

reasons for a dropout where possible. Founding teams ended their participation due to a variety of 

different reasons and not for a joint single reason, which could have been considered an indicator of 

selective dropout. In sum, dropout was assumed to be nonselective. Nevertheless, the author of this 

dissertation acknowledges the possibility that the participants and nonparticipants might differ in 

unobserved variables. 

Measures 

In the following, the measures used to capture independent variable, mediators, dependent variables, 

and control variables are described.  

Informal learning  

Informal learning behavior was measured with a scale developed by Edmondson (1999) which has been 

widely used in the team research context (e.g., Bresman, 2010; Chen & Zhao, 2012; van der Vegt 

& Bunderson, 2005; Wiedow & Konradt, 2011; Wong, 2004). The scale employs team-referent items. 

Learning behavior was measured in questionnaire 2.  

Participants were asked to “Please indicate how much you agree with each of the following statements 

(“1” = not at all; “7” = completely)”. The wording of items number 2 and 3 was slightly adjusted to 

accommodate for the entrepreneurial team context. The scale consisted of the following seven items: 

(1) “We regularly take time to figure out ways to improve our team's work processes;” (2) “This team 

tends to handle differences of opinion privately or ’off-line,‘ rather than addressing them directly as a 

group or in front of other persons;” (3) “Team members make an effort and get all the information they 

possibly can from others—such as customers or other stakeholders;” (4) “This team frequently seeks 

new information that leads us to make important changes;” (5) “In this team, someone always makes 

sure that we stop to reflect on the team's work process;” (6) “People in this team often speak up to test 

                                              

93 The following scales were used: adequateness of team size/relative size as well as workload sharing from Campion 
(1993); transactive memory system from Lewis (2003); intrateam trust from McAllister (1995); team effort from De 
Jong and Elfring (2010); team decision making quality from Amason and Sapienza (1997). 
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assumptions about issues under discussion;” and (7) “We invite people from outside the team to present 

information or have discussions with us.” These seven items capture important aspects of learning 

behavior as already described in Chapter 2.1. 

The resulting Cronbach’s alpha coefficient of .72 could be considered acceptable (Meyers et al., 2013), 

particularly when measuring psychological constructs (Kline, 2000). Nevertheless, to achieve a more 

satisfactory level of reliability, item 2 was omitted for the following analyses (see Meyers et al., 2013). 

Eliminating this item yielded a Cronbach’s alpha of .80. This could be considered satisfactory internal 

reliability (Meyers et al., 2013; Nunnally & Bernstein, 1994). In his research on team learning, Bresman 

(2010) also excluded the same item. In addition to the statistical arguments for the omission, two 

content-related arguments are relevant. First, item 2 is the only item concerning psychological safety. 

Psychological safety, however, might rather be considered an antecedent or a consequence of learning 

behavior (see Chapters 2.2.2 and 2.5.2) than a learning behavior itself. Second, when discussing 

feedback concerning learning behavior during the feedback session of the workshop (see Chapter 

2.4.2), several founding team members claimed that the wording of item 2 had bemused them when 

filling out the questionnaires. The participants considered discussing topics in front of their team 

members as a sign of trust, openness, and teamwork quality—and not as a lack of psychological safety 

or learning behavior.  

Quality of information sharing 

Quality of information sharing was measured in questionnaire 3 and refers to the openness, quickness, 

and inclusiveness of communication as well as to the importance given to information sharing (see 

Chapter 2.5.2). The four-item scale is based on the work by Bunderson and Boumgarden (2010). In the 

questionnaire, every participant was asked “Please indicate how much you agree with each of the 

following statements (“1” = not at all; “7” = completely)” for the following four items: (1) “Information 

is freely shared among members of this team;” (2) “When members of this team get information that 

affects the team, they are quick to share it;” (3) “Team members work hard to keep one another up to 

date on their activities;” and (4) “All members of this team are kept ‘in the loop‘ about key issues 

affecting the team.” The first part of item 2 was adjusted by replacing the singular noun (“a member”) 

with the plural form to ensure grammatical coherence with the reference “they” in the following phrase 

(“they are quick to share it”) as well as consistency with the other items. This four-item scale is a 

modified and extended version of a three-item scale developed by Bunderson and Sutcliffe (2002). 

Even though the authors provided no rationale for the addition of item 2 (see Bunderson 

& Boumgarden, 2010), the extended scale seemed to measure information sharing quality more 

comprehensively as it included quickness of information sharing as an additional aspect; hence, it 

seemed adequate to use it in the context of this study. A Cronbach’s alpha of .91 suggested high internal 

consistency reliability (Meyers et al., 2013).  
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Role clarity 

Role clarity was measured using the original six items developed by Rizzo et al. (1970). The scale has 

become a “standard” (Sawyer, 1992, p. 130) and has been used so extensively in team and 

organizational research (e.g., Dierdorff & Rubin, 2007; Fried et al., 1998; Gong et al., 2001; Peterson 

et al., 1995) that King and King (1990, p. 48) even stated that these two research streams have been 

“overwhelmingly dominated” by the measure of Rizzo et al. (1970. Despite (or due to) the widespread 

use, its psychometric properties have been extensively discussed (e.g., González-Roma & Lloret, 1998; 

Kelloway & Barling, 1990; King & King, 1990; Netemeyer, Johnston, & Burton, 1990; Smith, Tisak, 

& Schmieder, 1993), particularly regarding content validity, wording biases, and factor structure. 

However, the psychometric integrity of the measure is “generally supported” (Fried et al., 1998, p. 22).  

Participants were asked to indicate how much they agreed with each statement: (1) “I feel certain about 

how much authority I have;” (2) “I have clear, planned goals and objectives for my work;” (3) “I know 

that I have divided my time properly;” (4) “I know what my responsibilities are;” (5) “I know exactly 

what is expected of me;” (6) “Explanation is clear of what has to be done.” Anchors of the scale are 

“1” (not at all) and “7” (completely). In item 2, the word “job” was replaced by “work” as “job” carries 

the connotation of a formal position in an organization rather than of the work in a founding team. The 

scale was not transformed so that higher scores indicated a higher level of role clarity and a lower level 

of role ambiguity, respectively. This dissertation thus follows other research in referring to the construct 

as role clarity (e.g., Boyd et al., 2009; Bray & Brawley, 2002; Gilboa et al., 2008; Klein & Fan et al., 

2006), even though it was originally labeled role ambiguity (Rizzo et al., 1970). Cronbach’s alpha was 

.86, which indicated good internal reliability (Meyers et al., 2013).  

Team performance 

Team outcomes were operationalized as consisting of a cognitive dimension, that is, team performance, 

and an affective dimension, that is, team satisfaction (see Dette, Abele, & Renner, 2004; Klein, Noe, & 

Chongwei Wang, 2006; van der Vegt et al., 2001). Outcomes were measured in questionnaire 4. 

Team performance was measured with a four-item scale developed by Shaw et al. (2011) who devised 

the measure based on a seven-item scale previously used by Sparrowe et al. (2001). Whereas both scales 

capture the quality of work and the overall performance, the scale of Shaw et al. (2011) also captures 

efficiency and flexibility of dealing with changes, which might be particularly important in an 

entrepreneurship context (see Haynie, Shepherd, & Patzelt, 2012). The instructions stated “Please 

indicate how you would rate your team with respect to the following aspects (“1” = very poor; “7” = 

outstanding)”. The four items of the scale were (1) “Quality of work;” (2) “Getting work done 

efficiently;” (3) “Flexibility in dealing with unexpected changes;” and (4) “Overall performance.” The 

last item represents both a summary statement and an opportunity for raters to integrate aspects in their 
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rating that were not included in the previous items. The scale could be considered reliable based on a 

Cronbach’s alpha of .70 for the sub-sample (Meyers et al., 2013).  

Team satisfaction 

Team satisfaction was measured with three items developed by Jehn, Rispens, and Thatcher (2010). 

Participants were asked, “Please indicate how you would rate your team with respect to the following 

aspects (“1” = very poor; “7” = outstanding)”, The four items of the scale were: (1) “I am very satisfied 

working with this team;” (2) “I am happy working with this team;” (3) “How much do you enjoy 

working with this team?” Cronbach’s alpha was .96.  

Control variables  

Individual and team differences might confound results (Shepherd, 2011) and the inclusion of adequate 

control variables is important for avoiding omitted variable bias and for causal inference (Antonakis, 

Bendahan, Jacquart, & Lalive, 2010). Individual-level variables (age, gender), team-level variables 

(team size, team age) as well as venture-level variables (firm size, industry) were considered. All 

control variables were measured at the beginning of the first questionnaire.  

Control variables on the individual level were gender and age. Participants indicated their gender and 

age in the demographic section at the beginning of the first questionnaire. For the subsequent data 

analyses, the variable gender was dummy-coded into “0” (female) and “1” (male). Gender and age are 

so-called surface-level variables that provide easily observable cues in social contexts (Bell, 2007). 

However, a considerable amount of research on gender and age has not focused on the effects of the 

individual-level constructs, but instead employed the so-called dispersion model (Chan, 1998; Klein, 

Conn, Smith, & Sorra, 2001) analyzing the effects of gender and age diversity within a team (e.g., 

Becker-Blease & Sohl, 2011; Fisher, Bell, Dierdorff, & Belohlav, 2012; Joshi, Liao, & Roh, 2011; 

Simons, Pelled, & Smith, 1999; Stewart & Johnson, 2009). However, empirical research also showed 

gender and age differences with regard to various team processes and team outcomes. Gender has been 

related, for example, to information seeking behavior and participation (Bonito & Lambert, 2005, 

Hawkins & Power, 1999), to cooperation (Balliet, Li, Macfarlan, & van Vugt, 2011), to reaction 

concerning negative feedback (Karakowsky & Miller, 2002), to role preferences in teams (Anderson 

& Sleap, 2004), to interaction and performance of laboratory groups (Wood, 1987), or to decision 

making and risk preference (Byrnes, Miller, & Schafer, 1999; Karakowsky & Elangovan, 2001; Powell 

& Ansic, 1997). Moreover, women’s entrepreneurship research represents a specified research area 

(Jennings & Brush, 2013), a fact that points towards the importance of gender for various 

entrepreneurship-related aspects (e.g., Brush, 1992; DeMartino & Barbato, 2003; Hughes et al., 2012; 
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Verheul, Thurik, Grilo, & van der Zwan, 2012), even though results have been inconclusive (Powell 

& Ansic, 1997).94  

In addition to gender, age represents an important variable in the context of team research. Gellert and 

Kuipers (2008) found relations between age and several teamwork consequences like mutual learning, 

feedback, decision making, and satisfaction. Gegenfurtner and Vauras (2012) found age-related effects 

on the transfer of training. Similarly, age-related differences also exist with regard to learning-related 

behaviors (Lange et al., 2010). Studies examining the importance assigned to various work dimensions 

and work motivation (Inceoglu, Segers, & Bartram, 2012; Kanfer & Ackerman, 2004; Kooij, Lange, 

Jansen, Kanfer, & Dikkers, 2011; Warr, 2008) as well as to performance (Ng & Feldman, 2008). Gong 

(2001) found a relationship between CEO age and role ambiguity. Additionally, entrepreneurship 

research assumes age-related changes in entrepreneurial attitudes and capabilities (Lévesque, Shepherd, 

& Douglas, 2002) and in entrepreneurial cognitive processes (Singh & Ronch, 2012), and it has related 

age to venture growth (Gielnik, Zacher, & Frese, 2012).  

The two team-level control variables included in the analyses were team size and team age. Team size 

was measured as the number of entrepreneurs in the core team of the venture (see Ensley et al., 2002). 

The BEST research team collected the information about the core team size during the recruiting of the 

teams and validated the numbers at the beginning of the first interview round to yield one consistent 

response per team. As already mentioned in the context of individual age and gender, a large amount 

of research has investigated the role of dispersion in the team instead of the effect of absolute values 

(for reviews and meta-analyses see, e.g., Bell, Villado, Lukasik, Belau, & Briggs, 2011; Carpenter, 

Geletkanycz, & Sanders, 2004; Horwitz & Horwitz, 2007; Webber & Donahue, 2001).  

Previous research has highlighted the importance of team size. These findings are, however, mixed with 

regard to the direction of the hypothesized effects (see Smith et al., 1994; Stewart, 2006), showing both 

process gains/synergies and process losses. On the one hand, large teams can pool more resources and 

use qualitatively different learning strategies (Hill, 1982), can better recognize expertise (Littlepage & 

Silbiger, 1992), engage in more cognitive conflict (Amason & Sapienza, 1997), and are more successful 

(Eisenhardt & Schoonhoven, 1990; Magjuka & Baldwin, 1991). On the other hand, teams with more 

team members might suffer from process or relational losses and undergo a negative group experience 

(e.g., Aubé, Rousseau, & Tremblay, 2011; Bunderson & Sutcliffe, 2002; Curral, Forrester, Dawson, & 

West, 2001; Mueller, 2012; Smith et al., 1994; Wheelan, 2009). Larger teams might also be more prone 

to experience turnover (Chandler et al., 2005). It has been suggested, however, that a larger team size 

                                              

94 For a critical view on gender differences related to entrepreneurship see, for example, Ahl (2006), Fischer et al. 
(1993), or Robb and Watson (2012).   
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might have a beneficial effect, particularly in an uncertain environment in which complex tasks have 

to be achieved, as it is often the case for founding teams (Haleblian & Finkelstein, 1993; Stewart, 2006). 

The ambiguous effects of team size have also been shown for team intervention effectiveness. Whereas 

Salas and Rozell et al. (1999) found negative effects of large team size and concluded that effects of 

team building prevail more in small teams, Klein et al. (2009) found the opposite effect and concluded 

that there is not as much room for improvements in small teams to manifest themselves.  

Team age was operationalized as the time the core team in its current composition had already been 

working together, a construct referred to as longevity by other researchers (e.g., Gully and Devine, 

1995; Schippers, Den Hartog, Koopman, and Wienk, 2003). In the first questionnaire, each participant 

answered the following question: “When did you start working together as a venture team in the current 

composition/setup (if applicable even before the foundation of the venture)?” Answers were averaged 

to the team level. In order to examine the appropriateness of aggregating the individual data at a team 

level, the intraclass correlation coefficient ICC(1) was computed (see Chapter 3.4.1). A review of James 

(1982) showed a range of the ICC(1) from .0 to .5 with a median of .12. The ICC(1) of 0.50 

(F(21,28) = 4.33, p <  .001) therefore indicated sufficiently high interrater agreement to aggregate the 

individual responses (see De Jong & Elfring, 2010; Pearsall & Ellis, 2006).  

Previous research has related higher team age to higher levels of reflexivity, satisfaction, and 

performance (Schippers et al., 2003) as well as to increased quality of interpersonal team relations, 

better teamwork, and improved task performance (Reagans et al., 2005; Zellmer-Bruhn & Gibson, 

2006; Zhang, Hempel, Han, & Tjosvold, 2007). Moreover, team composition stability has been 

associated with faster learning (Edmondson & Winslow et al., 2003). However, similar to the findings 

regarding age and team size, research has not yet yielded fully conclusive results. Higher team age 

might also lead to a reduction of communication and project success (Katz, 1982) and to strategic 

conformity and persistence to change (Finkelstein & Hambrick, 1990). These findings might be 

particularly relevant in the often fast-changing venture context. Adding to these results from a different 

viewpoint, a large body of research proposed effects of turnover, which can be seen as an indirect 

measure of low team age, on team processes and performance (e.g., Chandler et al., 2005; Kroll et al., 

2007, Kroll et al., 2007).  

Firm size and industry affiliation were included in the analyses as venture-level control variable. The 

inclusion of firm size is in line with the research of Mullen, Budeva, and Doney (2009), who 

recommended accounting for firm size, for example, by including it as a statistical control. Firm size 

was operationalized as the number of employees working in the company (e.g., Baum & Locke, 2004; 

Chandler et al., 2005; Patzelt, Knyphausen-Aufseß, & Nikol, 2008). In this dissertation, firm size was 

measured with the following one-item measure: “How many full-time equivalents (FTEs) work in your 

venture [including founders and employees]…?” If team members provided different answers, the 
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average value was calculated. An ICC(1) of 0.98 (F(21,28) = 189.63, p < .001) indicated very high 

interrater agreement. Larger firms, on the one hand, might have more resources such as financial and 

networking resources (see Chi, Wu, & Lin, 2008; De Clercq, Dimov, & Thongpapanl, 2013) and be 

more innovative (Camisón-Zornoza, Lapiedra-Alcamí, Segarra-Ciprés, & Boronat-Navarro, 2004). On 

the other hand, for small firms research has found a stronger relationship between creativity and 

performance (Gong, Zhou, & Song, 2013) or between innovation and sales growth (Uhlaner, Stel, 

Duplat, & Zhou, 2013) than for larger firms. Small firms have also been suggested to be less inert 

(Audia & Greve, 2006), have a lower degree of formality in their learning processes (Bishop, 2012), 

and differ in terms of their knowledge network patterns (Huggins & Johnston, 2010).  

In addition, analyses controlled for the industry affiliation of the ventures. Participants were asked to 

indicate the industry their venture operates in. In this study, the following industry classifications were 

used: Sciences, service industries, computer hard- and software, and e-commerce. These were coded as 

dummy variables and contrasted with the reference category “other”. Sciences was labeled as “Industry 

1”, service industries as “Industry 2”, computer hard- and software as “Industry 3”, and e-commerce as 

“Industry 4”. In case team members provided inconsistent answers, one of the BEST team members 

conducted a final assessment taking into account background information about the venture as well as 

additional information provided on the venture’s website. Industries differ regarding their economic 

factors such as profitability, sales growth (Amason et al., 2006), growth opportunities (De Clercq 

& Dimov et al., 2013), volatility, or uncertainty (Hahn et al., 2012). The industry context thus represents 

a contingency that might influence how organizational resources are used. Industry affiliation has been 

shown, for example, to moderate the relationship between team diversity and performance (Joshi & 

Roh, 2009). Furthermore, ventures in more knowledge-intensive industries might engage in more 

learning activities (Sapienza et al., 2005). Sharp, Bergh, and Li (2013) provided an overview of 

literature in strategic management research that tests industry effects.  

3.3.2 Formal learning 

This chapter describes the samples and the measures for the study on formal learning. Two samples are 

described, the participants of the intervention as well as the evaluation sample. The latter consisted of 

the participants who took part in the intervention and provided answers to baseline questionnaires 3 and 

4 as well as evaluation questionnaire 5 and comprised four intervention sub-groups and a control group. 

Participant sample 

The following section describes the two samples as well as tests for systematic dropout. Of the 89 

participants that took part in the intervention, 80 were male (89.9%) and 9 female (10.1%). The 89 
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participants represented 39 teams participating in the intervention. The average individual age of the 

participants was 31.98 years (SD = 7.08). The participating teams had reported a size of two to four 

core team members, resulting in an average of 2.44 members (SD = 0.64).95 The teams consisted on 

average of 6.06 persons (SD = 12.78) including full-time employees. The average time a team had been 

working together was 2.02 years (SD = 1.96). Of the 89 participants, 17 formed part of the control 

group and 72 were in the intervention groups. Regression analysis and Fisher’s exact test (Fisher, 1922) 

for categorical variables did not indicate that the participants differed from dropouts with regard to 

control variables or variables included in the model. This held true for analyses at both the individual 

and the team level. In addition, differences regarding satisfaction with venture performance (both 

financial and nonfinancial) and estimated probability of venture survival over the next three years could 

not be supported.96 In the light of these results, dropout is assumed to be nonbiased.  

Evaluation sample 

The evaluation sample consisted of 76 entrepreneurs as two of the 78 persons who had initially filled 

out the evaluation questionnaire did not provide baseline data and were thus excluded from the analysis. 

Of the evaluation sample, 67 intervention participants were male (88.2%) and 9 female (11.8%). In 

total, 37 teams participated in the intervention evaluation. The individuals’ average age was 32.11 

(SD = 7.45) years ranging from 23 to 61 years. On average, teams reported 2.46 (SD = 0.65) core team 

members and 6.30 (SD = 13.38) full-time employees including founding team members.97 Teams had 

been working together for an average of 2.11 years (SD = 1.97).  

Testing for selective dropout did not confirm any differences between the evaluation sample and the 

dropouts with regard to the control variables and variables included in the analyses. Moreover, there 

were no differences in perceived venture performance. In addition, the BEST team qualitatively tracked 

reasons for the dropout in order to investigate why these individuals failed to fill out the evaluation 

questionnaire; the team tried to identify reasons that were systematically shared by all dropouts. 

However, the dropout reasons of those teams who quit after questionnaire four varied and did not 

suggest a systematic dropout bias. Reasons were, for example, member turnover in the team, venture 

                                              

95 However, as four teams participated in the intervention that had one team member less than the indicated team size, 
the average team size was 2.28 (SD = 0.51).  

96 As the trainers did not return feedback forms for 7 of the 89 intervention participants, these analyses are based on 
the participants who filled out the feedback survey (n = 82). Of the 82 participants who filled out the feedback form, 
13 were in the control group and 69 in the experimental group.   

97 Five of the 37 teams were represented by just one person due to missing baseline or evaluation data; the average 
core team size of the evaluation sample was thus 2.05 (SD = 0.58). 
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termination, achieving a successful exit, lack of baseline data due to time constraints, or lack of post-

evaluation data due to travel activities or time constraints. Given these results, dropout was assumed to 

be nonselective.  

With regard to the content focus prioritized for the teamwork session (see Chapter 3.2.3), of the 

evaluation sample, 10 entrepreneurs focused on performance management, 14 on conflict management, 

30 on team processes, and 12 on team structure. Ten entrepreneurs were part of the control group that 

received only feedback as an intervention but no team session focused on a specific topic. The different 

intervention sub-groups and the control group were compared with regard to between-group differences 

in terms of the observed variables. As randomization was not possible in this evaluation study (see 

Chapter 3.2.1), this check for potential differences among groups is particularly important; the absence 

of differences between intervention and control groups provides an indication for nonspuriousness 

(Menard, 2002). Both at the individual and the team level of analysis, the four sub-groups and the 

control group do not differ with regard to any variables included in the analyses. As comparability of 

the groups is critical, differences in other team-related variables like perception of the adequateness of 

the team size, workload sharing, transactive memory system, intra-team trust, team effort, or team 

decision making quality were tested.98 No differences among the five groups or between control group 

and intervention sub-groups were found. Intervention groups also showed no differences concerning 

previous work-related experience (years of working experience, number of founded companies), 

satisfaction with venture performance (both financial and nonfinancial), and estimated probability of 

venture survival over the next three years.99 In addition to sample-related characteristics, there was a 

check for differences with regard to workshop-related attitudes before the training. Differences 

regarding team pre-training motivation as assessed by the trainer and differences regarding previous 

workshop experience of the teams as well as previous support experiences were tested and no 

significant differences were found.  

Measures  

In the following, the measures used in the study on formal learning are described. Measures include the 

immediate reaction measures captured in the context of the intervention as well as the measures 

obtained through the evaluation questionnaire. The latter comprised both one-time measures and the 

scales used for the pre-post comparisons. As the pre-post comparisons rely on scales already presented 

in Chapter 3.3.1, the focus of the following description is on the one-time measures. The measures 

                                              

98 Scales used are identical to the ones described in Chapter 3.3.1. 

99 See Chapter 3.3.1 for a description of the employed scale.  
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obtained through the evaluation questionnaire were collected approximately 24 weeks (M = 173 days) 

after questionnaire four and, on average, after 82 days (approximately 12 weeks) after the intervention. 

A delay period of 12 weeks can be considered long enough to prevent pre-test sensitization effects (see 

Kim & Willson, 2010; Podsakoff et al., 2012). The intervention was represented by a dummy variable 

for the comparison of control and intervention group (“0” for control group; “-4” intervention group). 

The intervention conditions were coded as dummy variables representing the comparison with the 

control group.  

Reactions to the intervention 

The immediate measurement of the participants’ reaction to an intervention is the most common, yet 

also frequently criticized evaluation method for assessing training interventions in practice (see Chapter 

2.3.2). For this dissertation, both the training’s perceived usefulness (usefulness reaction) and the 

affective reaction to the training were measured (e.g., Alliger et al., 1997; Blau, Gibson, Bentley, & 

Chapman, 2012; Mathieu et al., 1992; Warr, Allan, & Birdi, 1999).100 

A short questionnaire with closed-ended questions and open-ended questions was employed. The 

combination of closed-ended and open-ended questions is common in measuring reactions (Lee & 

Pershing, 2002). The three closed items were selected and adapted from Mathieu et al. (1992). The 

perceived usefulness of the intervention was measured both for the feedback and the workshop session 

with the items “How valuable was the feedback session for the performance in your team?” and “How 

valuable was the workshop session for the performance in your team?” (changes marked in italics). The 

latter question was not given to the control group. Responses were captured on a 7-point Likert scale 

with higher values indicating more positive reactions. As the focus of the intervention was on 

teamwork, this aspect was highlighted by replacing “on your current job” by “in your team”. The 

affective reaction was measured with the item “What is your overall reaction to the workshop?” 

“Training course” in the last item was changed into “workshop”. The open-ended questions were “What 

did you like about the workshop?” and “What would you improve with regard to the workshop?” and 

served to control for any specific events or circumstances that participants perceived during the 

intervention. 

                                              

100 War and Bunce (1995) assumed a third type of reaction beyond usefulness and affective reactions, namely the 
difficulty of the training. However, difficulty is rarely measured (Alliger et al., 1997) and, in addition, might be more 
relevant in a content-focused training setting as in the one of War and Bunce (1995).  



 Method  

143 

 

One-time measures 

The one-time measure represents an addition to the reactions captured right after the intervention. In 

the model of Kirkpatrick (1959; 1996; 1998), reactions represent the first level of evaluation.101 The 

one-time measure operationalized the three additional levels of evaluation according to Kirkpatrick 

(1998) that are not covered by the feedback form filled out after the intervention. This feedback form 

captured the reaction towards the intervention, that is, the first level of evaluation, directly after it took 

place. The participants’ perception of the other three levels (i.e., learning, behavior, and results) were 

measured in the evaluation questionnaire on average, after 82 days (approximately 12 weeks) after the 

intervention. These four levels are often captured using distinct measures for each level; for example, 

learning of declarative knowledge is captured with a knowledge test (see Kraiger et al., 1993). As it 

was not possible within the framework of this dissertation to conduct, for example, a knowledge test or 

a repeated observation to measure learning or transfer, each level was measured with items derived 

from the definitions of Kirkpatrick (1998). 

Validity of the items used to capture the three additional levels of evaluation was established in two 

ways. First, two researchers familiar with the entrepreneurship and founding team research area and 

two psychologists familiar with evaluation research provided feedback on the wording of the items and 

categorized each item into one of the four levels (e.g., House, Schuler, & Levanoni, 1983). An item 

was to be retained if all researchers agreed on the assigned level. The evaluation resulted in complete 

agreement and the retention of all five items.  

Second, the content validity ratio (Lawshe, 1975) was calculated for each item (e.g., Bernerth, 

Armenakis, Feild, Giles, & Walker, 2007; Flores et al., 2012; Kennedy, Loughry, Klammer, & 

Beyerlein, 2008).102 The content validity ratio is calculated as  

 
 CVR = (n - N/2) / N/2               (01) 

with N representing the total number of raters and n representing the number of raters who assess the 

specific item as essential. Items coded 4 and 5 were considered as essential. As all raters rated the five 

                                              

101 See Chapter 2.3.2 for a detailed description of the model of Kirkpatrick (1959; 1996; 1998). 

102 Lawshe (1975) originally suggested to form an expert panel to judge whether a skill is “essential,” “useful, but not 
essential,” or “not necessary” for a specified job. This dissertation follows the procedure recommended by Flores 
(2012), namely to ask raters to rate items on a scale of one to five assessing to which extent each item captures the 
corresponding definition. Lawshe (1975) also provides a table with minimum values for the CVR at p < .05 given a 
certain number of raters. For five or less raters, the minimum value is 0.99.   
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items with 4 or 5, the content validity index was 1.00 for each item. All five items were kept and are 

described in the following. 

According to Kirkpatrick (1998, p. 20), the second level, learning, is defined as “the extent to which 

participants change attitudes, improve knowledge, and/or increase skills as a result of attending the 

program”. Each aspect was captured by one item: (1) “Since the workshop, I have a better 

understanding of the topics/team aspects that have been discussed;” (2) “Since the workshop, my 

attitude or opinion regarding the discussed topics/team aspects has changed;” and (3) “Since the 

workshop, I am able to better deal with the topics/team aspects discussed.” The third level, behavior, 

refers to “change of behavior, or transfer of training” (Kirkpatrick, 1998, p. 23). The level was labeled 

“transfer” by Alliger et al. (1997, p. 345) to underline its “on the job nature”. The item used to capture 

this level was: (4) “We transfer and implement insights and suggestions from the workshop into our 

everyday work life.” The fourth level, results, refers to the “final results that occurred because 

participants attended the workshop” (Kirkpatrick, 1998, p. 23). The results of the team workshop were 

captured with the item (5) “Our teamwork has improved since the workshop.”  

Principal components analysis with varimax rotation resulted in a one-factor solution with all items 

having high factor loadings (0.75 to 0.84). The factor was determined using four common criteria: the 

eigenvalue rule (Guttman, 1954; Kaiser, 1960), scree plot inspection (Cattell, 1966), factor loadings, 

and variance explained (e.g., Ancona, D. G. & Caldwell, D. F., 1992a; Baron, 2008; Denison, Hart, & 

Kahn, 1996; House et al., 1983; Oreg, 2003).103 Given the one-factor structure, items were aggregated 

into one average value representing the estimated outcome of the intervention. Cronbach’s alpha was 

0.86, which indicated good internal reliability (Meyers et al., 2013). 

Measures for pre-post comparison 

The scales used to measure team performance and team satisfaction as well as learning behavior, role 

clarity, and information sharing quality have already been described in Chapter 3.3.1. For these scales, 

only the reliability coefficients of the respective scales are provided for both the pre-intervention and 

the post-intervention measurements. Especially in nonrandomized designs, high reliability of the pre-

test score is important (Dimitrov & Rumrill, 2003). The pre-intervention baseline measures are the 

average answers to questionnaires 3 and 4.   

                                              

103 See Lance (2006) for a critique of this commonly used criterion (i.e., the eigenvalue rule) and the suggestion of 
alternative approaches. 
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Table 5. Cronbach’s Alpha for Variables Introduced in Context of Informal Learning Study 

Cronbach’s Alpha for Variables Introduced in Context of Formal Learning Study (Chapter 3.3.1) 

 Post Pre Difference 

Team performance 0.85 0.85 0.71 

Team satisfaction 0.96 0.98 0.87 

Role clarity 0.82   

Information sharing quality 0.94   

Learning behavior  0.77  

Control variables 

The control variables employed in the study on formal learning are identical with the ones used in the 

informal learning model (see Chapter 3.3.1). In addition, previous experience with similar workshops 

or interventions was controlled for. The facilitators asked participants at the beginning of the workshop 

to provide information on their training experience; no experience was coded “0” and experience was 

coded “1”. 

In the context of intervention evaluation, previous support experience represents an interesting 

characteristic. Questionnaire 2 prompted participants to share information on previous support of 

external coaches, consultants, or other advisors. 64 individuals in the evaluation sample answered the 

respective questions.104 Of those, 28 (43.8%) did not have any prior support experience, 15 (23.4%) 

had one type of support, and 21 (31.8%) had two or three different types of support. Regarding the type 

of support, the most frequently used type of support was coaching in the context of a local founder 

network, which was reported by 23 entrepreneurs. 16 entrepreneurs received coaching through a 

scholarship or support program, 9 made use of coaching on the venture’s own account, 7 received 

support in the form of a business angel, and 1 was provided coaching in exchange for granting shares 

(several answers to the question were possible). Other types of coaching like coaching through the own 

personal network, friends, mentors, or other entrepreneurs were mentioned by 8 entrepreneurs. 

Moreover, before the intervention, facilitators asked the teams whether they had previous experience 

with team workshops. Of the 76 entrepreneurs, 32 had had previous intervention experience.  

                                              

104 In the questionnaire, entrepreneurs answered the question whether they were “seeking and using the support of an 
external coach, consultant, or other advisor”. Answer options were: “Yes, provided for by a local founder network;” 
“Yes, provided for by a scholarship program;” “Yes, by granting shares of the venture;” “Yes, in the form of a business 
angel;” “Yes, other (please indicate);” or “No”. 
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3.4 Data Analyses 

Chapter 3.4 describes the statistical concepts and data analysis procedures employed in this dissertation. 

First, in Chapter 3.4.1, the main concepts such as bootstrapping, mediation, moderation, and mediated 

moderation are introduced, followed by a short introduction to multilevel modeling. Then, Chapter 

3.4.2 briefly discusses general considerations with regard to data analyses. Chapter 3.4.3 details the 

analytical methods employed for investing whether the intervention has an effect. Chapter 3.4.4 then 

provides a description of the analytical procedures used to analyze the mediation models. Analyses 

were conducted as both single-/individual-level analyses and multilevel analyses. Despite the 

directional hypotheses, all hypotheses were assessed with two-sided testing procedures for more 

rigidity; the results that are significant at a non-conventional level (p < .10) are provided and discussed 

as well. For the analyses, IBM SPSS Statistics 21 was used along with several additional tools.105  

3.4.1 Introduction of main concepts 

The following sections briefly introduce concepts that are central to the analytical approaches applied 

in this dissertation. First, bootstrapping is introduced, followed by a short overview of mediation, 

moderation, and moderated mediation. Lastly, multilevel modeling is explained.  

Bootstrapping as a non-parametric approach  

Bootstrapping as a statistical procedure is being discussed in literature since the 1970s (e.g., Efron, 

1979; Efron & Tibshirani, 1986), and more than 1,000 papers on its theoretical foundations have been 

published since the seminal paper of Efron in 1979 (Efron, 2000). In recent years, bootstrapping has 

become more popular, which led Howell (2010) to assume that bootstrapping will outdo not only 

nonparametric tests but eventually also traditional parametric tests. In a similar vein, Young and Smith 

(2010, p. 190) emphasized that “bootstrap methods stand among the most significant methodological 

developments in statistics of the late twentieth century”. Bootstrapping is a resampling strategy for 

                                              

105 The following tools were used: For the bootstrapping of the indirect and conditional indirect effect a macro by 
Hayes and colleagues (2008; 2012) available at http://afhayes.com/spss-sas-and-mplus-macros-and-code.html; for the 
three parametric significant tests of the indirect effect a tool provided by Preacher and Leonardelli available at 
http://quantpsy.org/sobel/sobel.htm; for the heteroscedasticity tests a macro by Garcia-Granero available at 
http://www.spsstools.net/Syntax/Regression Repeated Measure/Breusch-PaganAndKoenkerTest.txt; for the 
calculation of noncentral effect size confidence intervals materials provided by Smithson at 
http://dl.dropboxusercontent.com /u/1857674/CIstuff/CI.html; for calculating effect sizes and corresponding 
confidence intervals a free tool by the Center for Evaluation and Monitoring of Durham University freely available for 
download at http://www.cem.org/evidence-based-education/effect-size-calculator. 
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parameter estimation and hypothesis testing (Preacher, Rucker, & Hayes, 2007).106 Simply put, 

bootstrapping is an alternative to conventional parametric hypothesis testing and offers the advantage 

of not requiring the sampling distribution of a statistic to be of a specific shape, for example, normal or 

Student’s t-shaped (Bollen & Stine, 1990; Preacher et al., 2007). Therefore, it can be employed in 

situations in which the OLS assumptions are not met (Andersen, 2008), for example, when estimating 

the regression coefficient in the case of nonnormal residuals (Mooney & Duval, 1993). Another benefit 

of implementing bootstrapping in addition to parametric testing is that bootstrapping can be used as a 

form of “sensitivity analysis” (Berk, 2004, p. 78) that helps estimate the extent to which the data is 

sample-dependent. Dramatic deviations in the results of the two approaches would suggest heavily 

sample-dependent findings. 

Instead of assuming a specific shape, bootstrapping yields an estimate of the sampling distribution and 

standard error based on the empirical data by drawing repeated samples with replacement from the data 

set. In a first step, the empirical distribution function of the observed sample is considered the best 

estimate of the unknown population distribution function—“the nonparametric maximum likelihood 

estimate” (Efron & Tibshirani, 1986, p. 56). This is called “the substitution principle” (Young & Smith, 

2010, p. 190) or the “plug-in rule” (Davison, Hinkley, & Young, 2003, p. 142). Bootstrapping treats 

the sample as the population in order to generate additional data, which in turn helps make inferences 

about the population. 

In a second step, a large number of k samples of size n, so-called bootstrap samples, are drawn with 

replacement from this “pseudo-population” (Preacher et al., 2007, p. 190). Given the drawing with 

replacement, a specific value of the indirect effect can occur several times in a specific sample even 

though each sample has the same size (Mooney & Duval, 1993). For each sample k, the value of the 

statistic is calculated and, across samples, used to obtain a nonparametric empirical approximation of 

the sampling distribution and the standard error. “Then this estimated sampling distribution (rather than 

an a priori assumed distribution) is used to make population inferences” (Mooney & Duval, 1993, p. iv). 

Point estimate and standard error represent the mean and the standard deviation of the sampling 

distribution of the indirect effect. 

Sampling distribution and standard error can then be used to obtain percentiles and to construct 

confidence intervals for the population statistic. Confidence intervals can be calculated in different 

ways and can be asymmetrical given that they are based on the empirical distribution (Mooney & Duval, 

                                              

106 The bootstrap methodology as one of several resampling strategies is applicable to a large variety of statistical and 
research questions; for comprehensive overviews see, for example, Chernick (2008), Davison and Hinkley (1997), 
Davison, Hinkley, and Young (2003), Efron and Tibshirani (1993), and Mooney and Duval (1993).  
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1993).107 In this dissertation, the reported bootstrap confidence intervals were bias-corrected. This 

dissertation provides results of both the conventional parametric testing and the bootstrap procedure. 

When bootstrapping a regression model, this can be done by bootstrapping either the observations or 

the residuals (Andersen, 2008; Berk, 2004; Mooney & Duval, 1993). However, bootstrapping the 

residuals poses explicit requirements on the residuals from the model (for details, see Chernick, 2008). 

Thus, this dissertation follows the proposal of Mooney and Duval (1993) to bootstrap the observations, 

that is, to sample the cases, which they recommended as the more appropriate procedure for survey 

data.108 

Mediation, moderation, and moderated mediation 

This dissertation employed both mediation and moderation analysis.109 Both types of analysis answer 

different questions (Baron & Kenny, 1986; Hayes, 2012; MacKinnon, 2008; Preacher & Hayes, 2008). 

Mediation analysis, on the one hand, answers the question of “how” and helps understand how a 

variable X influences an outcome Y through one or several mediator variables. This dissertation 

analyzed how learning activities influence team performance and team satisfaction. Moderation 

analysis, on the other hand, provides an answer to the question of “when” by looking at the conditions 

on which an effect of X on Y might depend. This dissertation exploratorily investigated a first-stage 

moderated mediation model and explored the effect of heterogeneity on the relationships between 

learning behavior and two mediating variables. It thus combines both the question of “how” and the 

question of “when,” following (Hayes, 2012, p. 2), who stated that “an analysis that focuses on 

answering only on ‘how’ or ‘when’ but not both is going to be incomplete”. 110  

                                              

107 See, e.g., Efron and Tibshirani (1986) and Mooney & Duval (1993) for details on the types of confidence intervals. 

108 It is important to note that the macro developed by Hayes and colleagues (2012; 2008) does not bootstrap a 
regression model, but only the indirect effect; therefore its estimation of the regression model is based on the OLS 
assumptions including the normality of the residuals. 

109 In accordance with the notation used by Preacher and Hayes (2008), this dissertation used M to denote a mediator 
and W to denote a moderator. A mediator M “is intermediate in the causal path from an independent variable to a 
dependent variable [… such that] the independent variable causes the mediator which then causes the dependent 
variable” (MacKinnon, 2008, p. 8). A moderator is a variable that “systematically modifies either the form and/or 
strength of the relationship between a predictor and a criterion variable” (Sharma, Durand, and Gur-Arie, 1981, p. 291). 

110 This dissertation uses the terms interaction and moderation (e.g., Aguinis and Gottfredson, 2010) as well as the 
terms indirect effect, intervening variable effect, and mediation synonymously (e.g., MacKinnon, Coxe, and Baraldi, 
2012; Preacher, Rucker, and Hayes, 2007; Williams and MacKinnon, 2008; Wood, Goodman, Beckmann, and Cook, 
2008); for diverging views see Holmbeck (1997), Mathieu and Taylor (2006), Preacher and Hayes (2004). In addition, 
this dissertation followed Hayes (2012) and Preacher et al. (2007), assuming mathematical equivalence of first-stage 
moderated mediation and mediated moderation as two forms of conditional process models. Therefore, the term 
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Mediation 

The following short introduction to mediation leans on explanations provided by Hayes and his 

colleagues (Hayes, 2012; Preacher & Hayes, 2008; Preacher et al., 2007) and MacKinnon and his 

colleagues (MacKinnon, Fairchild, & Fritz, 2007; MacKinnon, Lockwood, Hoffman, West, & Sheets, 

2002; see MacKinnon (2008) for an extensive discussion). 

Figure 4A shows the total effect (path c) of a variable X on a variable Y (Equation 02). In Figure 4B, a 

multiple mediation model including two mediating variables, this total effect c is divided into a direct 

effect (path c´) and indirect effects over the respective a- and b-paths. The a-paths represent the effect 

of X on M1 and M2 (see Equations 03 and 04) and the b-paths represents the effect of M on Y partialling 

out the effect of X (see Equation 05).  

 
Figure 4. Overview of a Regression of Y on X (4A) and a Multiple Mediation Design with Two 
Mediators M1 and M2 (4B). Adapted from: Preacher and Hayes (2008). 

 

Statistically, all these paths are quantified as (nonstandardized) regression coefficients and can be 

expressed by the following equations (MacKinnon, 2008): 111 

 
Y = i1 + cX + e1          (02) 

M1 = i2 + a1X + e2          (03) 

                                              
moderated mediation has been used in this dissertation without explicitly discussing its demarcation from mediated 
moderation, even though this dissertation acknowledges that there might be reason for discussion (see Muller, Judd, 
and Yzerbyt, 2005); for a detailed discussion of types of moderated mediation, see Preacher et al. (2007). 

111 Residuals are coded by e and intercepts are coded by i. 
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M2 = i3 + a2X + e3          (04) 

Y = i4 + c´X + b1M1 + b2M2 + e4        (05) 

In a single mediation model with one mediator, the indirect effect is calculated as the difference between 

the total and the direct effect, that is, c - c´, or the product of the coefficients a and b, that is, ab 

(MacKinnon, Warsi, & Dwyer, 1995). The total effect is the sum of the direct and indirect effects (i.e., 

c = c´ + ab). A multiple mediation model including several mediators M1-j distinguishes between 

specific direct effects of each mediator Mi and an overall indirect effect calculated as the sum of the 

specific indirect effects (ab = ∑i(aibi), i = 1 to j). In this case, the total effect is the sum of the direct 

effect and all specific indirect effects. It is important to note, however, that the specific direct effects 

represent the effect of a Mediator Mi in the presence of the other mediators, which can differ from the 

individual effect of the mediator (MacKinnon et al., 2012). Mediation models might be inconsistent, 

that is, they might incorporate both positive and negative effects on the dependent variable. This can 

represent either a true suppression effect or spurious (empirical) suppression. In the latter case, 

suppression has not been theoretically assumed and the direct effect c´ is not significantly different 

from zero (MacKinnon, Krull, & Lockwood, 2000; Shrout & Bolger, 2002). 

Testing a multiple mediation model has several advantages compared to testing a separate mediation 

model for each mediator (Preacher & Hayes, 2008). Not only can an overall indirect effect be tested, 

but also the role and relative magnitude of individual mediators in the presence of other mediators. 

Moreover, parameter bias due to potential omission of variables is less likely (see Chapter 3.4.2) and 

the risk of incorrect inferences is reduced (Wood et al., 2008). For these reasons, the two proposed 

mediators were tested simultaneously in one model.  

The estimate of the indirect effect (ab or c - c´) and corresponding tests for significance represent one 

way of quantifying a mediating process. However, as conclusions from significance tests depend on 

sample size, effect size measures represent an additional way of describing a mediation effect and there 

exists an ongoing debate about the usefulness of significance testing and reporting measures of effect 

size with corresponding confidence intervals (e.g., Cohen, 1994; Cortina & Landis, 2011; Cumming & 

Fidler, 2009; Kelley & Preacher, 2012; Kline, 2004; Nickerson, 2000; Rosnow & Rosenthal, 1989; 

Thompson, 1999; Wilkinson, 1999; Zakzanis, 2001). Effect size measures provide a quantitative 

description of the effect under research that is independent of the sample size (Kelley & Preacher, 

2012). Various different effect size measures exist (e.g., Breaugh, 2003; Fritz, Morris, & Richler, 2012; 

Kelley & Preacher, 2012; McGraw & Wong, 1992; Vacha-Haase & Thompson, 2004) and their number 

is growing (Thompson, 1999).  

In the context of mediation, two types of effect size measures are relevant: on the one hand, effect sizes 

commonly used in various analytical contexts (e.g., ANOVA, regression) and, on the other hand, effect 
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sizes specific to mediation. With regard to the former, commonly used effect sizes for continuous 

independent variables often describe the proportion of explained variability as, for example, R2 and 

adjusted R2 (Fritz et al., 2012).112 With regard to interpretation, Cohen (1988) discussed that effect 

sizes in behavioral science are generally small. He suggested that R2 = .26 represents a large effect, 

R2 = .13 a medium effect, and R2 = .02 a small effect (Cohen, 1988, pp. 413–414). He cautioned that 

“these qualitative adjectives are relative, and, being general, might not be reasonably descriptive in any 

specific area” (Cohen, 1988, p. 285), even though hoping that the indications will be “found reasonable 

by reasonable people” (Cohen, 1988, p. 13). In a similar vein, Ellis (2010, p. 35) suggested “three Cs 

of interpretation—context, contribution, and Cohen”.  

Effect sizes should be reported with corresponding confidence intervals (Cumming & Fidler, 2009; 

Fritz et al., 2012; Wilkinson, 1999). Several authors provided formulas for the calculation of standard 

errors. For example, Cohen et al. (2003, p. 88) described the standard error of R2. However, as the 

sampling distributions of effect size measures like R2 are not centered around the effect size value, the 

calculation of confidence intervals is not straightforward (Fritz et al., 2012). Noncentrality can be taken 

into account by using the noncentral t distribution to estimate confidence intervals (Cumming & Finch, 

2001; Smithson, 2003), even though the difference between the regular and the noncentral confidence 

interval is generally small (Bird, 2002; Fritz et al., 2012).113  

Even though effect sizes in the context of the analysis of variance and regression have been widely 

discussed, the definition and evaluation of effect size measures in the context of mediation is “an 

evolving area of research” (Hayes, 2013b, p. 195) with limitations particularly with regard to mediation 

models including covariates and several mediators. The optimal effect size measure in the context of 

mediation has yet to be determined (e.g., Hayes, 2013b; MacKinnon et al., 2007; Preacher & Kelley, 

2011).  

MacKinnon (2008) suggested standardized regression coefficients as an effect size measure for the 

individual paths in a mediation model. For the entire mediated effect the most common measures are 

the proportion of the total effect that is mediated, ab/c, and the ratio of the mediated effect to the direct 

effect, ab/c´ (Alwin & Hauser, 1975; MacKinnon, 2008; MacKinnon et al., 2007), even though these 

                                              

112 R2 is a commonly reported effect size representing the proportion of variability explained by the set of variables in 
a regression. Adjusted R2 (Wherry, 1931) corrects for overestimation based on sample size and number of predictors 
and provides an estimate of the effect size for the population rather than for the observed sample. 

113 Materials for the calculation of noncentral confidence intervals are provided by Smithson on the webpage of the 
Research School of Psychology of the Australian National University at http://dl.dropboxusercontent.com/u/ 
1857674/CIstuff/CI.html. 
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effect sizes cannot be fully recommended due to several limitations, they still have a high prevalence 

(Cheung, 2009; Field, 2013; Hayes, 2013b) and will be provided in this dissertation.114  

Partially and completely standardized effects have been debated as alternative effect size measures in 

mediation (Field, 2013; Hayes, 2013b; MacKinnon, 2008; Preacher & Kelley, 2011), as, for example, 

the partially standardized indirect effect (abps = ab/sy) and the completely standardized indirect effect 

(abcs = ab*sx/sy), also called index of mediation (e.g., Ghosh, Shuck, & Petrosko, 2012; Gielnik et al., 

2012). The index of mediation can be used to compare effects across populations or studies (Cheung, 

2009; Preacher & Kelley, 2011). Direct and total effects can also be standardized, for example, in form 

of the partially standardized direct effect c´ps = c´/sy (Hayes, 2013b).115 Building on the work by Cohen 

(1988), Cheung (2009) classified standardized indirect effects of 0.14 as small, of 0.36 as medium, and 

of 0.51 as large.  

After a thorough review of various effect size measures and their limitations, MacKinnon and Preacher 

(2011) recommended κ2 (and to a certain extent abcs) as appropriate effect size measure. κ2 captures the 

indirect effect in relation to the maximum possible indirect effect and can be interpreted similarly to 

R2. It is, however, applicable only in the context of single mediation models (Hayes, 2013b). Following 

the recommendations, in the context of mediation analysis this dissertation provides R2, adjusted R2, 

the standardized regression coefficients for the individual paths, as well as the ratios and the partially 

and the completely standardized effects for the indirect effect.116 

Moderation and moderated mediation 

The following explanations of moderation build on Cohen, Cohen, West and Aiken (2003) and 

Whisman and McClelland (2005).117 Moderation or interaction analysis examines whether the direction 

                                              

114 The most important limitations are that they allude being proportions, but they are not (even though most 
researchers refer to them as such); that they are neither bounded nor offer interpretable scaling and that they are 
potentially strongly biased in small samples. Moreover, they are difficult to interpret in inconsistent mediation 
(Cheung, 2009; Field, 2013; Preacher and Kelley, 2011; MacKinnon, Warsi, and Dwyer, 1995; Hayes, 2013b).   

115 An intuitively appealing approach might be to first standardize the data and then calculate the mediation model; 
however, Cheung (2009) noted several issues with this approach that might lead to wrong inferences and strongly 
advised against it. Other authors also recommended using unstandardized regression coefficients (e.g., Hayes, 2013a; 
Whisman and McClelland, 2005).  

116 As the PROCESS macro does not allow for calculating effect sizes in models with covariates (Hayes, 2013b), this 
dissertation regressed each primary variable on the covariates and calculated the multiple mediation model with the 
residualized variables; the option to calculate effect size measures including covariates will be released with the next 
version of PROCESS (Hayes, personal communication, June 6, 2013).   

117 The principles of moderation are explained based on a two-variable linear interaction. 
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and/or strength of a relationship between two variables X and Y depends on or is conditional on another 

predictor W (Cohen et al., 2003). According to Cohen et al. (2003, p. 255), “the testing of interactions 

is at the very heart of theory testing in the social sciences”. In interaction analysis, an additive regression 

equation  

 
Y = i1 + b1X + b2W + e1                     (06) 

is augmented with a multiplicative product term consisting of two predictor components:  

 
Y = i1 + b1X + b2W + b3XW + e1        (07) 

The interaction represents the part of the product term that is independent of the two components (i.e., 

from which the two components have been partialled out) and that explains variance over and above 

the additive effects of the components (Cohen et al., 2003; Cortina, 1993a). The regression equation 

can be rearranged into the simple regression equation for the regression of Y on X at values of W:  

 
  Y = (i1 + b2W) + (b1+ b3W)X + e1                 (08) 

In Equation (08), the term in the first set of parentheses represents the simple intercept and the term in 

the second set of parentheses represents the simple slope, that is, the conditional effect of X on Y. If b3 

differs from zero, then the regression weight of Y on X varies as a function of W (Preacher et al., 2007), 

that is, the simple slope of Y regressed on X is a function of W, for example, learning behavior.  

In moderated mediation designs, the indirect effect ab, that is, the mediation relation, depends on the 

level of the moderator variable (see Figure 5). Preacher et al. (2007) coined the term conditional indirect 

effects for the different moderated mediation effects (for a description of the different types of 

moderated mediation, see Preacher et al., 2007). A “conditional indirect effect is merely the product of 

two causal path estimates conditioned on the value of one or more moderators” (Preacher et al., 2007, 

p. 199). This dissertation focuses on potential moderating effects on the a-paths in the mediation model 

(so-called first-stage moderated mediation). The conditional indirect effect can be expressed as 

b1(a1 + a3W). This term shows that the conditional indirect effect is a function of W to the extent that 

a3 deviates from zero (Hayes, 2012).   
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Figure 5. Overview of a Moderated Mediation Design with one Mediator and one Moderator. 
Adapted from: Hayes (2013c). 
 

Multilevel Modeling  

Multilevel data sets differ from single-level data sets in that in the former, individual observations are 

not independent but nested within clusters (Field, 2013; Heck, Thomas, & Tabata, 2014).118 For 

example, in research in the organizational context, contextual factors such as membership in a work 

group or organization influence the data and cause the data points to be non-independent (Bliese & 

Hanges, 2004; Field, 2013; Kenny & Judd, 1986). In the samples of this dissertation, individual 

observations are sampled from different teams and are therewith not independent from each other. 

Individuals from the same cluster might respond in a similar way to research measures due to, for 

example, “communication among members, similar backgrounds, or similar response biases” 

(MacKinnon, 2008, p. 238). Despite this fact, “issues of nonindependence are generally ignored unless 

researchers have specific interests in examining the role of higher level variables” (Bliese & Hanges, 

2004, p. 401). As ignoring the nonindependence can lead to biased estimates (e.g., Barcikowski, 1981; 

Bliese & Hanges, 2004; Scariano & Davenport, 1987), for example by underestimating standard errors 

(Hox, 2010), it is important to appropriately model the “nested complexity of real organizational life” 

(Klein & Kozlowski, 2000, p. 211).  

To accommodate for the clustered structure of the data, researchers can aggregate the data to represent 

a single-level model at team level or model the nested structure using hierarchical modeling techniques. 

For the former approach, analytical techniques such as mediation and moderation can be employed 

after justifying aggregation of lower-level data to higher units of analysis (Klein & Kozlowski, 2000). 

However, it needs to be taken into account that averaging might drastically reduce statistical power 

                                              

118 The term “cluster” is used in this dissertation as a general specification for the macro-level/level 2 unit (i.e., the 
teams in the current study) and the term “group” for the different intervention conditions (e.g., control group, 
intervention group). 
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(Heck et al., 2014; MacKinnon, 2008). Moreover, the majority of variability might lie at the micro level 

of analysis, and individual-level variation cannot be predicted anymore (Krull & MacKinnon, 1999).  

Understanding the amount of variance that is influenced by cluster-level properties is important as this 

amount provides an indication of the strength of the underlying cluster processes; it also represents the 

within-cluster agreement needed to justify the aggregation of a variable (Bliese & Halverson, 1998). 

Furthermore, between-cluster variation in the dependent variable indicates the need for conducting 

multilevel analyses (Heck et al., 2014). Various procedures have been developed (e.g., Bliese 

& Halverson, 1998; Klein & Kozlowski, 2000; Lindell & Brandt, 1999; McGraw & Wong, 1996; 

Shrout & Fleiss, 1979). Two common indexes are the rwg index and the intraclass correlation (e.g., 

Gelfand, Leslie, Keller, & De Dreu, 2012; Mathieu, Maynard, Taylor, Gilson, & Ruddy, 2007; 

Schneider, Hanges, Smith, & Salvaggio, 2003). Both should be used in conjunction (Biemann et al., 

2012; LeBreton, Burgess, Kaiser, Atchley, & James, 2003).  

The rwg index developed by James, Demaree, and Wolf (1984; 1993) is one of the most popular 

measures of interrater agreement (LeBreton & Senter, 2008). The index measures agreement within a 

team based on a comparison of the observed variance in the team and the variance expected assuming 

complete lack of agreement (i.e., variability expected by chance).119 It is calculated as  

 
  rwg = 1 – (s2

x / σ2
exp)                   (09) 

The more similar the observed variance and the variance expected under complete lack of agreement, 

the smaller the index (LeBreton & Senter, 2008). Thus, the index assesses within-unit homogeneity 

without reference to the between-unit variance (Castro, 2002; Klein & Kozlowski, 2000). The interrater 

agreement is frequently evaluated by calculating the average or median of the rwg index across clusters 

and by comparing this value to a cut-off value of .70 (e.g., Bass, Jung, Avolio, & Berson, 2003; Foo, 

2011; Grawitch, Munz, Elliott, & Mathis, 2003; Mathieu et al., 2007; Schneider et al., 2003). Several 

authors, however, critically discussed the use and interpretation of the index, particularly with regard 

to the (arbitrary) cut-off value (e.g., Biemann et al., 2012; Brown & Hauenstein, 2005; Castro, 2002; 

Lance, 2006; LeBreton, James, & Lindell, 2005). LeBreton and Senter (2008, p. 835), for example, 

                                              

119 Determining the distribution of the shape of σ2
exp represents a complication when using rwg (LeBreton and Senter, 

2008); this dissertation followed the most frequently used practice using a uniform distribution (Brown and Hauenstein, 
2005) based on the syntax of LeBreton and Senter (2008) and adjusted for the use of a 7-item Likert scale (i.e., σ2

exp = 
(7^2-1)/12) = 4); for a discussion about testing other distributions see Biemann, Cole, and Voelpel (2012), or LeBreton 
& Senter (2008). 
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suggested using categories and a stronger consideration of the context of the analysis instead of using 

specific cut-offs that are only “arbitrary lines in the sand”.120   

The intraclass correlation (ICC) estimates interrater reliability ICC(1) represents the proportion of total 

variance explained by team membership, that is, it allows for a comparison of the variability between 

teams with the variability within teams (Bliese & Halverson, 1998; Klein & Kozlowski, 2000). It is 

therefore a measure of interrater agreement, a larger coefficient representing higher agreement and can 

be thought of as “the proportion of the total variability in the outcome that is attributable to the 

[clusters]” (Field, 2013, p. 817). Hox (2010) noted that it can also be interpreted as the amount of 

within-cluster correlation.  

Following the adjustment for unequal cluster sizes suggested by Bliese and Halverson (1998), the 

ICC(1) is calculated as 

 
  ICC(1) = (MSB – MSW) / [MSB + (NG – 1)* MSW]      (10) 

where NG does not represent the cluster size, but an adjustment for the unequal cluster sizes found in 

the sample (for the detailed formula, see Bliese & Halverson, 1998). In multilevel modeling, the 

multilevel model can also be used to estimate the intraclass correlation based on the so-called intercept-

only model (Hayes, 2006; Hox, 2010). Both ICC(1) values will be provided. With regard to their 

interpretation, ICC(1) values can be different from zero either due to high between-cluster variance, 

high within-cluster homogeneity, or both (Klein & Kozlowski, 2000). Similar to the rwg index, there are 

no definitive cut-off points for justifying aggregation (Biemann et al., 2012). LeBreton and Senter 

(2008) encouraged researchers to interpret ICC(1) using traditional conventions used for interpreting 

effect sizes, that is, percentage of variance explained (e.g., Dimotakis, Davison, & Hollenbeck, 2012; 

Fisher et al., 2012).121 An often-cited review of James (1982) reported an ICC(1) range from .0 to .5, 

with a median of .12.122 

In multilevel modeling (also called random coefficient modeling), the dependency of individual 

observations within clusters can be included into the model without eliminating the within-cluster 

variability as is the case when aggregating data to the team level. In that sense, “random coefficient 

                                              

120 LeBreton and Senter (2008) suggested the following categories: lack of agreement .00 to .30; weak agreement = 
.31 to .50; moderate agreement = .51 to .70; strong agreement = .71 to .90; very strong agreement = .91 to 1.00. 

121 Small effect = .01; medium effect = .10; large effect = .25. 

122 However, James (1982) did not refer to this value as a cut-off, as often wrongly referred to (e.g., De Jong & Elfring, 
2010). 
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models are compromises between modeling each context separately with its own model and modeling 

all contexts simultaneously” (Kreft & Leeuw, 1998, p. 14) and “obviate the forced choice of conducting 

either an individual-level analysis or a group-level analysis” (Heck et al., 2014, p. 77). Multilevel 

modeling techniques can be applied to a large variety of research settings and research questions (e.g., 

Heck & Thomas, 2009; Heck et al., 2014; Hox, 2010; Raudenbush & Bryk, 2002; Snijders & Bosker, 

1999). In the study at hand, the variables of interest in the multiple mediation model investigating the 

effect of informal learning have been measured on an individual level (i.e., level 1), resulting in a 1-1-

1 model (for an explanation of further model types see, e.g., Krull & MacKinnon, 2001; Zhang et al., 

2009). Thus, the multilevel approach was used to account for the dependency within the data, which is 

a common procedure to prevent violation of regression assumptions and the corresponding inference 

biases (see Bliese & Hanges, 2004; Kath, Roesch, & Ehrhart, 2013).123 

In single-level multiple linear regression models, coefficients (e.g., the intercept) are considered stable 

values in the population. This means that outcome and predictors are assumed to vary as a function of 

the individual participant i, regardless of the cluster j to which the participant belongs (Field, 2013). In 

multilevel models, intercepts and/or slopes are allowed to vary randomly among clusters. For example, 

the mean of the macrolevel clusters (e.g., teams) is allowed to vary. This variation can account for much 

of the nonindependence in nested data (Hayes, 2006). The random effect estimates hence represent 

variances.124 A random intercept model, for example, estimates a single average intercept and a 

corresponding variance estimate that describes the variation of intercepts across the macrolevel units 

(Hox, 2010). In general, the fixed parameters are of most interest to researchers, but depending on the 

research question, the random parameters might also be of interest (Heck & Thomas, 2009). 

Estimation in multilevel modeling is not based on the ordinary least squares technique, but on maximum 

likelihood estimation. The resulting coefficient estimates “maximize the probability of finding the 

sample data that we have actually found (Hox, 2010, p. 16).125 Maximum likelihood estimation results 

                                              

123 In the study on informal learning, the intervention assignment took place at the team level, thereby placing the 
dummy variable representing the assignment to level 2, resulting in a 2-1-1 model.  

124 An additional difference between OLS regression and multilevel regression are the assumptions about the error 
terms. Whereas in OLS regression, errors are assumed to be independent, be normally distributed, and have a constant 
variance, in multilevel models, individual-level errors are dependent within each unit and do not have a constant 
variance (Heck and Thomas, 2009).  

125 Two types of maximum likelihood estimation are available in SPSS, restricted information maximum likelihood 
and full maximum likelihood. Simply put, restricted maximum likelihood estimation includes only the variance 
components in the likelihood function, whereas full information maximum likelihood estimation includes both 
regression coefficients and variance components (Hox, 2010). Restricted maximum likelihood estimation has been 
suggested to be more appropriate for smaller sample sizes (Heck, Thomas, and Tabata, 2014; Raudenbush and Bryk, 
2002) and is used in the mediation analyses for the indirect effects of learning behavior on team outcomes. Full 
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in a model deviance statistic that indicates how well the model fits the data, defined as -2*Log 

likelihood (-2LL).126  

It is a “key question” (Hofmann & Gavin, 1998, p. 623) in multilevel modeling which type of centering 

to use. The type of centering is important for the interpretation of intercept and slope parameters and 

thus for inferences drawn from modeling (Mathieu & Chen, 2011). Moreover, it can establish a zero 

point for psychological constructs that are often measured with arbitrary metrics (Blanton & Jaccard, 

2006). However, as laid out by Enders and Tofighi (2007), the decision about centering in multilevel 

modeling is considerably more complex than in single-level regression. Covariates can be centered on 

the grand mean (CGM) or on the mean of the respective cluster (so-called group mean centering or 

centering within cluster, CWC). Which type of centering is chosen depends on research design and 

question; hence, different types of centering can be used in the context of one single study (Enders 

& Tofighi, 2007).127 This dissertation followed the recommendations of Enders and Tofighi (2007) 

who suggested using CWC if the microlevel association is of interest. It also draws on the work by 

Zhang, Zhyphur, and Preacher (2009) who recommended applying the CWC approach for mediation 

models.128 

The variance explained by a given model is expressed in ordinary multiple regression by the 

determination coefficient R2, that is, by the squared multiple correlation. In multilevel modeling, the 

estimation of the ability of a given model to explain the data is more complex, as (unexplained) variance 

components exist at the micro level and the macro level (McCoach & Black, 2008). In addition, in 

                                              
information maximum likelihood, on the other hand, is more suitable for the comparison of nested models with the chi 
square likelihood-ratio test. This test examines whether there is a significant difference between the -2*log likelihood 
statistic of a base and a comparison model (Field, 2013; Hox, 2010), Hox, 2010). The absolute value cannot be 
interpreted directly (McCoach and Black, 2008). Hence, the calculation is appropriate and informative when building 
models in a stepwise manner as, e.g., in the case of moderation analysis, but not as much in the case of mediation 
analysis, where simultaneous models are used to test and quantify the indirect effect. Thus, for building the models 
when testing an interaction, full information maximum likelihood was used. For a more detailed discussion, see, e.g., 
Eliason (1993), Raudenbush and Bryk (2002), or Snijders and Bosker (2012). 

126 Adjusted versions of the log-likelihood exist that can be seen as “penalized” log likelihood, which correct for 
model complexity (Hamaker, van Hattum, Kuiper, and Hoijtink, 2011, p. 231). The AIC (Akaike’s information 
criterion; Akaike, 1987) and the BIC (Schwarz’s Bayesian criterion; Schwarz, 1978) are the most commonly used 
criteria (Field, 2013). For a more detailed discussion of the selection criteria see, e.g., Burnham (2004), Hamaker et al. 
(2011), Kuha (2004), and McCoach and Black (2008). 

127 For a detailed discussion of the technical and interpretation-related consequences of each centering approach, see, 
for example, Enders and Tofighi (2007), Hofmann and Gavin (1998), Kreft, de Leeuw, and Aiken (1995), or 
Paccagnella (2006). Raudenbush and Bryk (2002) provided a detailed example (p. 134ff). 

128 Hofmann & Gavin (1998) suggested that both approaches can be used for a mediational analysis; Krull and 
MacKinnon (2001) used uncentered variables based on the fact that the interpretation of random coefficients in their 
random-intercept-only models is not crucial for the calculation of the mediated effect.  
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models with random slopes, residual variance depends on the scale of the independent variables, which 

currently still represents an unsolved issue in multilevel modeling (Hox, 2010).129 One 

“straightforward” (Hox, 2010, p. 70) approach includes examining the variance for each variance 

component explained by a specified model in comparison to a baseline model (usually the null model) 

separately for the different variance components. Accordingly, this proportional reduction in variance 

can only be interpreted relative to another model and not in absolute terms. For the micro level, for 

example, this proportional reduction (PR) in variance, the so-called Pseudo-R2, is calculated by 

comparing the lowest-level residual variances σ2 of the two models (Hox, 2010; Raudenbush & Bryk, 

2002): 
PRBR = (σ2 

base – σ2
comparison) / σ2 

base       (11) 

The proportional reduction in the variance of the intercept or a given slope is calculated accordingly by 

substituting the respective variance components in the formula.130 Building on this approach, Snijders 

and Bosker (1994; 1999) suggested an adjusted formula including the intercept variance τ2: 

 
PRSB-L1 = 1 – [(σ2 

comparison + τ2comparison) / (σ2 
base + τ2 

base)]    (12) 

PRSB-L2 = 1 – [(σ2 
comparison/n + τ2comparison) / (σ2 

base/n + τ2 
base)]    (13) 

with n equaling the number of participants per cluster or the average number in case of unequal cluster 

sizes (Hox, 2010). However, both approaches have been critically discussed (e.g., Gelman & Pardoe, 

2006; Hox, 2010; Snijders & Bosker, 1999), have been described as “ill-defined and ambiguous” (Kreft 

& Leeuw, 1998, p. 119) and pose diverse problems that have “no current solution” (Hox, 2010, p. 77). 

This dissertation reports both measures acknowledging the challenges associated with both.  

3.4.2 Considerations for data analysis and interpretation 

The following section reflects on selected methodological issues related to the effect of confounding 

variables that are relevant for drawing inferences from the analytical approaches used in this 

dissertation. It briefly discusses the assumptions of regression and the related confounding variable 

problem as well as its relevance for causal inferences. Then remedies to address the problem of 

                                              

129 For a more detailed discussion of challenges associated with estimating variance in multilevel models see, for 
example, Snijders and Bosker (1999, p. 99ff) and Hox (2010 p. 69ff).  

130 For formulas and further explanations see, for example, Hox (2010), Kreft and Leeuw (1998), McCoach & Black 
(2008), Raudenbush & Bryk (2002), or Roberts, Monaco, Stovall, and Foster (2011). 
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confounding, in particular confounding through common method variance, are described. The 

following discussion focuses on topics related to endogeneity and confounding factors, which are 

relevant independently of whether parametric or nonparametric methods of significance testing are 

used.131 

The assumption about uncorrelated error terms, that is, about the absence of endogeneity, is also 

referred to as the “confounding variable problem” as confounders cause endogeneity (Cohen et al., 

2003, p. 460).132 Confounders are unmeasured common causes like omitted variables or sources of 

measurement error that relate to both the dependent and the independent variable (Cohen et al., 2003). 

Confounders are captured in the error term, which represents all influences on the dependent variable 

not measured by the independent variables (Chenhall & Moers, 2007). Thus, if an unmeasured 

confounding variable Z exists that is captured in the error term eY (as it relates to the dependent variable, 

that is, Cov(Z, eY) ≠ 0) and also predicts the independent variable X, then the dependent variable 

correlates with the error term eY and is endogenous. 133 Furthermore, if Cov(eX, eY) ≠ 0 (as eX is related 

to X), the same conclusion about the correlation of dependent variable and error term eY applies 

(Chenhall & Moers, 2007).  

Given that under the condition of correlated errors the assumption of nonendogeneity is violated, 

mediation analysis builds on the assumption that the error terms of the equations predicting the 

mediator(s) and the dependent variable are uncorrelated (DeVaro, 2011; MacKinnon, 2008; 

MacKinnon et al., 2012; MacKinnon et al., 2002). However, in a mediation model, common influences 

on both mediator and dependent variable (e.g., omitted variables or common method variance) might 

                                              

131 The parametric approaches build on OLS regression and therefore rely on the corresponding assumptions 
concerning model specification and error terms in order to provide unbiased and consistent estimates (Chenhall and 
Moers, 2007; MacKinnon, 2008; Preacher et al., 2007). Bootstrapping, however, can be employed to estimate 
regression coefficients when the requirements for OLS regression are not met (Andersen, 2008), for example, in the 
case of nonnormal residuals (Mooney & Duval, 1993). Regression analysis assumes a correct and full specification of 
the model, that is, that relationships are linear, go in the specified direction, and are nonspurious (i.e., that all important 
variables are included and the number of excluded variables is so high that the effect of each particular variable is 
negligible), that measurement is reliable and valid, and that there is no perfect multicollinearity, i.e., that there is no 
perfect correlation among the independent variables. Moreover, it assumes independence of observations. Assumptions 
about residuals include that they are normally distributed around each predicted score with comparable variance (i.e., 
homoscedasticity), that they are not correlated amongst each other and not correlated with independent variables (i.e., 
no endogeneity due to omitted confounding variables, measurement error, or reverse causality). The latter assumption 
indirectly states that there should be no correlation between unmeasured independent variables (which contribute to 
the error) and the measured independent variables (Berry, 1993; Cohen, Cohen, West, and Aiken, 2003; Crown, 1998; 
Tabachnick and Fidell, 2007). 

132 See Antonakis, Bendahan, Jacquart, and Lalive (2010) for a detailed discussion of potential causes of endogeneity.   

133 Assuming for demonstration two equations: Y = iY + aX + eY and X = iX + aZ + eX. 
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cause errors to correlate across equations (Shaver, 2005). In addition, the influence of confounding 

variables is relevant also with regard to drawing causal inferences from research. Even though “the 

assumption of causality is implicit in the definition of mediation” (Wood et al., 2008, p. 280), providing 

statistical evidence for a correlation or a mediator does not suffice for assuming causality (Mathieu 

& Taylor, 2006; Shrout & Bolger, 2002; Stone-Romero & Rosopa, 2008). Regression analysis is merely 

concerned with relationships among variables and thus does not imply that the relationships described 

are causal (Spencer et al., 2005; Tabachnick & Fidell, 2007). Moreover, the same data set can provide 

support for a mediational model with a different causal sequence, both with X as independent variable, 

that is, X � M � Y, and with Y as independent variable, that is, Y � M � X (MacCallum, 1986). 

Cohen et al. (2003, p. 454) and Kenny (2004, p. 3) summarized the following causality requirements 

in addition to the regression-related requirements described before: theoretical specification of potential 

causal mechanisms; temporal precedence; correlation between independent and dependent variable; 

and elimination of confounding shared influences that cause spurious relationships.134 Given the 

theoretical rationales developed in Chapters 2.4 and 2.5, the longitudinal design described in Chapter 

3.1, and the correlation results provided in Chapter 1, the current dissertation fulfills the first three 

requirements for making causal inferences (see Chapter 3.1). However, in general it is the last condition 

“that poses the most difficulties” (Antonakis et al., 2010, p. 1088).  

The confounding variable problem can be addressed by procedural as well as statistical remedies 

(Cohen et al., 2003; Frank, 2000; Podsakoff et al., 2012). Procedural remedies related to study setup 

and design have already been described in Chapters 3.1 and 3.2. Several statistical remedies have been 

suggested. One is statistically controlling relevant variables, which has been implemented in this 

dissertation, even though this approach is very limited given the unknown nature of confounding 

variables (Antonakis et al., 2010). Another statistical remedy refers to considering multiple mediators 

as in this dissertation’s mediation models, which reduces the probability of omitted variable bias (see 

Chapter 3.4.1).135  

                                              

134 Kenny (2004) did not include theoretical specification in his shortlist of requirements, but states that the 
development of hypotheses should be „guided by theory“ (p. 6); as the requirements for causal inference are “complex 
and controversial” (MacKinnon et al., 2002, p. 99), see for a more detailed discussion of confounding and causality, 
Antonakis et al. (2010), Cook and Steiner (2010), Gelman and Hill (2008), Kenny (2004), MacKinnon (2008), Pearl 
(2009), Shadish et al. (2001), or Shadish (2010).  

135 More complex statistical remedies have been suggested such as explicitly modeling measurement error in latent 
variable modeling (MacKinnon, 2008) or introducing instrumental variables (e.g., Antonakis et al., 2010; DeVaro, 
2011; Shaver, 2005). Shaver (2005) and DeVaro (2011) explicitly addressed the problem of confounding in a mediation 
context and suggested employing instrument variables techniques (e.g., 2SLS). These replace the (endogenous) 
mediator by an exogenous instrument variable strongly correlated to the M, but uncorrelated to the error terms e2 of 
Equation (03). The authors recommended using the predicted values of the mediator as an instrument. These predicted 
values of M are “correlated with M […] and not correlated with e2 because OLS predicted values are independent of 
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Podsakoff and his colleagues (2003; 2012) described further approaches for detecting and correcting 

confounding by common method variance that are described in the following.136 As already mentioned, 

common method variance represents a potential confounding influence as it is one source of systematic 

measurement error (Podsakoff et al., 2003). Common method variance is “variance that is attributable 

to the measurement method rather than to the constructs the measures represent” (Podsakoff et al., 

2003, p. 879). Podsakoff et al. (2003) provided a comprehensive list of potential sources of common 

method variance, including measurement context effects (e.g., data collection at one point in time or 

with one medium), common rater effects (e.g., social desirability), and item effects. Harman’s single-

factor test (see Podsakoff et al., 2003; Podsakoff & Organ, 1986) is the most widely known approach 

for detecting common method variance (Malhotra, Kim, & Patil, 2006; e.g., Andersson & Bateman, 

1997; Baron & Tang, 2009; Gong et al., 2001; Schjoedt & Shaver, 2007; Ucbasaran et al., 2010). In 

this approach, the researcher includes all items into an explanatory factor analysis and probes if a single 

factor emerges or if a first factor explains the majority of variance (Malhotra et al., 2006). The marker 

variable approach suggested by Lindell and Whitney (2001) represents a more recent method that has 

been gaining popularity (Richardson, Simmering, & Sturman, 2009) and has been recommended for 

future use (e.g., Grant & Campbell, 2007; Sendjaya, Sarros, & Santora, 2008). In this approach, 

researchers estimate and correct common method variance by including a marker variable into the study 

that is theoretically uncorrelated to one other construct and by then testing the correlation between 

marker and construct.. As a post-hoc test, Lindell and Whitney (2001, p. 115) proposed that “the 

smallest correlation among the manifest variables provides a reasonable proxy for CMV”. In this 

dissertation, both Harman’s single-factor test (Podsakoff & Organ, 1986) and the marker variable 

                                              
the error term. Therefore, the predicted values of M will not correlate with e2 even if e1 and e2 correlate” (Shaver, 2005, 
p. 338). The results of this robustness check are described in Chapter 4.3.1. Critique of this approach referred to the 
difficulty of defining strong instrument variables (e.g., Podsakoff, MacKenzie, and Podsakoff, 2012). According to the 
authors, a strong instrument variable is important as even a slight correlation between instrument and error term will 
cause estimates to be stronger biased than the estimates of an OLS regression. The identification of instrument variables 
might therefore be extremely difficult, especially as unknown confounding variables might also influence the 
instrument. 

136 The usefulness and the limitations of these techniques and the relevance of common method bias have been 
discussed (e.g., Brannick, Chan, Conway, Lance, and Spector, 2010; Podsakoff, MacKenzie, Podsakoff, and Lee, 2003; 
Richardson, Simmering, and Sturman, 2009; Spector, 2006). For example, even though these approaches are discussed 
for detecting or correcting common method variance, they test for a rather general underlying confounding factor, 
which might or might not be due to common method variance (see Podsakoff, MacKenzie, Lee, and Podsakoff, 2003). 
Podsakoff et al. (2012) discussed the limits of each technique and recommended that statistical remedies should only 
be applied if method bias “is still an important concern, even after implementing procedural methods of control” (p. 
564). Richardson, Simmering, and Furman (2009) conducted simulations to test the statistical techniques cited by 
Podsakoff et al. (2003) and explicitly stated that they do not recommend using any of the techniques: When common 
method variance is absent, correcting might produce less accurate estimates. In case common method variance is 
present, applying a correction “does not necessarily produce more accurate estimations of relationships than doing 
nothing” (Richardson et al., 2009, p. 793). 
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approach (Lindell & Whitney, 2001) were applied. Moreover, tests for heteroscedasticity (e.g., Breusch 

& Pagan, 1979; Koenker, 1981; White, 1980) are often employed as a test for misspecification or 

endogeneity (e.g., Dierdorff, Surface, & Brown, 2010; Uy et al., 2013), as heteroscedasticity can be a 

symptom for omitted variables and measurement error (Pryce, 2002). As the Koenker test (a version of 

the Breusch-Pagan test) has been recommended over the White test (Lyon & Tsai, 1996), the former 

has been implemented in this study.  

3.4.3 Data analyses of intervention effectiveness  

The following sections describe the data analysis techniques used to evaluate the intervention, that is, 

to investigate whether the intervention had an effect. As introduced in Chapter 3.3.2, in order to measure 

the effectiveness of the intervention, both one-time measures and pre-test/post-test designs with 

intervention groups and control group were employed. Both are described in the following.  

For the post-test-only measures without pre-test scores (such as the reaction to the training and the 

effectiveness measure), an analysis of covariance on the post-test scores represents the appropriate 

analysis (Sheeber, Sorensen, & Howe, 1996). It corresponds to regressing the dependent variable on 

the categorical predictor variable (Berk, 2004, Tabachnick & Fidell, 2007).  

For pre-test/post-test data, however, researchers “are faced with the challenge of choosing among a 

variety of data analysis strategies […] and the choice of the best approach continues to be a matter of 

some debate” (Morris, 2008, p. 366). The debate revolves around the issue whether a conditional 

approach or an unconditional (change score) approach is more appropriate for analyzing pre-test/post-

test data. In the following, a short summary of the key discussion points is provided.137 The conditional 

approach uses the pre-test scores (Y1) as a covariate when regressing post-values (Y2) on the dummy-

coded group membership. Therefore, the value of Y2 is seen as conditional on Y1 as described in the 

following equation: 

  
Yi = i0 + bInterventioni + bBaselinei + ei       (14) 

  

                                              

137 For a more detailed discussion see, for example, Allison (1990), Bonate (2000), Kisbu-Sakarya, MacKinnon, and 
Aiken (2013), Maris (1998), Rausch, Maxwell, and Kelley (2003), and Rogosa (1995).  
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On the one hand, the conditional approach thus estimates the effectiveness of the intervention by 

looking at differences between intervention group and control group with regard to their post-

intervention values of estimated team performance and team satisfaction. The question answered by the 

conditional approach is whether the gain in performance or satisfaction is the same, independent of the 

initial performance or satisfaction (see van der Kamp & Bijleveld, 1998). Particularly in nonrandomized 

designs, the conditional approach can adjust for potential differences in the pre-test and avoid biases in 

estimation (Dimitrov & Rumrill, 2003; Kim & Willson, 2010; Sheeber et al., 1996).138 Dugard and 

Todman (1995) explicitly recommended the conditional approach for the analysis of pre-test/post-test 

data. Sheeber at al. (1996) suggested the conditional approach as a general starting point for intervention 

outcome analysis. Maris (1998) proposed using the conditional approach when the assignment to a 

treatment is related to the pre-test score. 

The unconditional approach, on the other hand, uses the pre-post difference as a dependent variable, 

thereby testing for differences in the mean gain between intervention and control group (which is 

equivalent to a repeated-measures design; Thomas & Zumbo, 2012). The unconditional approach 

answers the question whether the difference from pre to post is the same in intervention and control 

group. It tests the null hypothesis that the change from pre-test to post-test is the same in all groups 

(Sheeber et al., 1996). In the unconditional approach, difference scores or change scores (Y2-Y1) are 

created as a new variable (Sheeber et al., 1996).139 The change-score model might yield less biased 

estimates when groups are not randomized (Allison, 1990; Oakes & Feldman, 2001). Regarding the 

unconditional approach, the main issues of discussion have been the occurrence of regression to the 

mean and the general unreliability of difference scores as typically, the reliability of a difference score 

is worse than the reliability of the two measurements from which the difference score was calculated 

(van der Kamp & Bijleveld, 1998).  

However, it has been discussed that the assumption of the unreliability of the difference score might be 

only true under very specific conditions (e.g., identical variances and reliability of pre-test and post-

test score) and that difference scores, in practice, can be very reliable and are recommendable for the 

analysis of pre-post data (e.g., Overall & Woodward, 1977; Rogosa, Brandt, & Zimowski, 1982; 

Thomas & Zumbo, 2012; Williams & Zimmerman, 1996; Zimmerman, 2009; Zimmerman & Williams, 

                                              

138 Nevertheless, the statistical inclusion of a pre-test covariate does not solve all challenges associated with 
nonrandomized groups; for example, the adjustment for differences through the inclusion of a covariate works in case 
random assignment did not yield comparable groups, so-called “unhappy randomization” (Kenny, 2004, p. 269); for 
more details, see Kim and Willson (2010), Mara et al. (2012), Porter and Raudenbush (1987), and Sheeber et al. (1996). 

139 Often these difference scores are referred to as gain scores, but following Sheeber, Sorensen, and Howe (1996), 
this dissertation employed the terms difference or change scores as the difference can refer to an increase or a decline.  
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1982; Zimmerman & Williams, 1998). Moreover, analysis of covariance might also suffer from 

reliability problems and thus not represent a solution to the potential reliability problem of change 

scores (Malgady & Colon-Malgady, 1991). Additionally, regression to the mean is not an ubiquitous 

problem, but depends to a large extent on the measurement time of the pre-test scores (Rogosa, 1995). 

Moreover, researchers might also find “widely different estimates of the correlation” (Gottman & 

Rushe, 1993, p. 908) such as a fanning-out effect. Maris (1998) pointed out that regression to the mean, 

even in case it occurs, is unrelated to potential bias in estimates of change. Rogosa (1995, p. 21) 

moreover called it a myth that “residual change cures what ails the difference score” and highlighted 

that the conditional approach aims at measuring change without considering change per se. In the end, 

as “arguments about model choice are notoriously difficult to resolve […], the choice may not be clear 

cut” (Allison, 1990, p. 110) and “each of these approaches has advantages and disadvantages” (Morris, 

2008, p. 366). As “the debate over analytic methods will no doubt continue” (Oakes & Feldman, 2001, 

p. 18), this dissertation followed Allison’s (1990) recommendation to conduct both analytical 

approaches.  

In both the unconditional and the conditional approach, simultaneous and sequential regression (also 

called hierarchical regression) is applied. In sequential regression, the independent variables are entered 

in blocks in an order defined by the researcher, that is, “the lesser, or nuisance, set is entered first; then 

the major set is evaluated for what it adds to the prediction over and above the lesser set. [...] This is 

the basic analysis of covariance problem in regression format” (Tabachnick & Fidell, 2007, p. 138). 

Control variables (age, gender, team size, team age, firm size, and industry affiliation) are entered as 

the first block. In order to contrast control group and intervention group, contrast-coded dummy 

variables were used (“-4” = control group; “1” = “intervention group”). The weights to the dummy 

variables were determined so that the weight of the control group was equal to the number of 

intervention sub-groups (i.e., four) and that the weights sum up to zero (Field, 2013). For the 

comparison of the control group and the different intervention foci, four dummy variables were created, 

each using the control group as a reference group. For both approaches, the regression coefficient of 

the dummy variable(s) represents the difference in the dependent variable for the groups (difference in 

post-test value for the conditional approach, difference in change for the unconditional approach). For 

the dummy variable representing the contrast, “the regression coefficient [is] equal to the actual 

difference divided by the number of groups in the contrast” (Field, 2009, p. 368). 

For both types of analyses, effect sizes were provided. The importance of reporting measures of effect 

size in addition to the results of significance tests has been discussed in literature (see Chapter 3.4.1; 

e.g., Cohen, 1994; Cortina & Landis, 2011; Kelley & Preacher, 2012; Nickerson, 2000; Rosnow 

& Rosenthal, 1989; Wilkinson, 1999; Zakzanis, 2001). For evaluation studies, Cohen’s d (Cohen, 

1988), the standardized difference between the conditional post-values of control and intervention 
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group, is particularly relevant. Following Porter and Raudenbush (1987), the adjusted means should be 

used. Cohen’s d is calculated as 

 
d = (MA – MB) / sAB

2          (15) 

with sAB
2

 representing the average of the standard deviation of each distribution (Fritz et al., 2012). For 

unequal sample sizes, sAB is calculated as follows (Borenstein, Hedges, Higgins, & Rothstein, 2011; 

Dunlap, 1999) 

 
sAB

2 = [[(nA – 1)*sA
2 + (nA – 1)*sB

2] / (nA + nB – 2)]1/2      (16) 

To adjust for the overestimation of the population effect size in small samples a correction is suggested 

(Borenstein et al., 2011; Fritz et al., 2012), yielding  

 
dadj = d*[1– 3 / (4(nA + nB) – 9)]         (17) 

often referred to as Hedge’s g (Fritz et al., 2012; Turner & Bernard, 2006). Cohen (1988) suggested 

that .8, .5, and .2 represent large, medium, and small standardized mean differences, respectively. For 

the unconditional change score approach, an effect size suggested by Morris (2008) summarizes the 

effect of the overall PPC design as the difference between the standardized mean change of both 

intervention and control group, which is calculated as 140 

 
dPPC = (MT,post – MT,pre) – (MC,post – MC,pre) / spre+post

2      (18) 

The results section provides Cohen’s d (both nonadjusted and adjusted) as well as dPPC (with bias 

correction) in addition to the findings from the regression analysis.  

3.4.4 Data analyses mediation models 

In the following sections, first, testing procedures for mediation and moderation in a single-level 

context are introduced. Then, multilevel approaches are discussed in the subsequent Chapter 3.4.5.  

                                              

140 Following the recommendation of Morris (2008), this dissertation used the pooled pre-test standard deviation (see 
formula p. 369) with the corresponding bias correction. 
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Methods for testing mediation  

Various frameworks and methods have been developed for analyzing mediation and moderated 

mediation hypotheses (e.g., Collins et al., 1998; MacKinnon et al., 2002; MacKinnon, Lockwood, & 

Williams, 2004; MacKinnon et al., 1995; Mathieu & Taylor, 2006; Preacher & Hayes, 2008; Preacher 

et al., 2007; Williams & MacKinnon, 2008; Wood et al., 2008). This dissertation focuses on two popular 

approaches for assessing mediation effects, the causal steps strategy and the product of coefficients 

approach. The two approaches differ regarding their underlying logic for assessing mediation, but both 

can be tested with both conventional significance testing procedures and nonparametric bootstrapping 

(see Figure 6). Nevertheless, in the literature, the causal steps strategy and the product of coefficients 

approach are commonly discussed in the context of conventional significance testing and separately 

from bootstrapping procedures (e.g., MacKinnon et al., 2002; Shrout & Bolger, 2002). For the single-

level data, the bootstrapping procedure was applied in addition to parametric testing to both the causal 

steps strategy and the product of coefficients approach. Both approaches will be described in the 

following.  

Figure 6. Conceptual Overview of Procedures for Testing Mediation. 

Causal steps approach 

The causal steps strategy builds on several conditions for inferring mediation. The exact conditions 

vary slightly between the different approaches (for details on the variants see, e.g., MacKinnon et al., 

2002; Wood et al., 2008). The approach articulated by Kenny and his colleagues (Baron & Kenny, 

1986; Judd & Kenny, 1981; Kenny, Kashy, & Bolger, 1998) is the approach most frequently cited in 

mediation literature (Preacher & Hayes, 2008; Quiñones-Vidal, López-García, Peñaranda-Ortega, & 

Tortosa-Gil, 2004; Wood et al., 2008). Baron and Kenny (1986, p. 1176) named three conditions a 

variable has to fulfill in order to classify as a mediator: A significant a-path, a significant b-path, and 

“when paths a and b are controlled, a previously significant relation between the independent and 

dependent variables is no longer significant, with the strongest demonstration of mediation occurring 
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when Path c is zero”. In an updated formulation of the conditions, Kenny et al. (1998, p. 259) explicated 

an additional condition that is implied in (c): Y should be regressed on X in order to establish “that 

there is an effect that may be mediated”. To summarize, “these criteria essentially require paths a, b, 

and c to be significant and c’ to be smaller than c by a nontrivial amount” (Preacher & Hayes, 2008, 

p. 880). The indirect effect is conceptualized as the difference in the estimated variable coefficients c 

and c´ (Judd & Kenny, 1981; MacKinnon et al., 2004). For a multiple mediator model with i mediators, 

the causal steps approach requires testing whether the paths ai and bi of a specific indirect effect are 

significantly different from zero. The causal steps approach is implemented statistically by testing the 

significance of the specified regression coefficients. As the assumptions are tested by setting up an OLS 

regression equation for each assumed relation, the approach is also referred to as a “multistep 

simultaneous OLS regression” (Bing, LeBreton, Davison, Migetz, & James, 2007, p. 359). This 

dissertation tested the significance of the regression coefficients both with parametric procedures and 

with nonparametric bootstrapping.  

Research critically discussed the causal steps strategy (e.g., MacKinnon et al., 2002; MacKinnon et al., 

1995; Preacher et al., 2007; Shrout & Bolger, 2002; Wood et al., 2008; Zhao, Lynch, Jr., & Chen, 

2010). The major critique referred to the focus on examining a set of relations in a series of tests to 

indirectly demonstrate an intervening effect instead of directly testing the significance of the indirect 

effect (Preacher et al., 2007; Wood et al., 2008). Critiques claimed that mediation research should not 

“base inference about the indirect effect […] on the statistical significance of the paths that define it 

[...] but, rather, on an explicit quantification of the indirect effect itself” (Hayes, 2012, p. 13). According 

to MacKinnon et al. (2002), the causal steps strategy has the additional disadvantages of not testing all 

proposed conditions jointly and not estimating standard errors to construct confidence intervals. 

Confidence intervals provide important information beyond the binary information about significance 

(Kline, 2004; Krantz, 1999). In addition to the previous critique, the requirement of a significant relation 

between X and Y (Baron & Kenny, 1986; Kenny et al., 1998) is under debate for various reasons (for 

details see MacKinnon et al., 2000; Muller, Judd, & Yzerbyt, 2005; Preacher & Hayes, 2008; Shrout 

& Bolger, 2002; Wood et al., 2008.141 From a statistical perspective, the causal steps method 

additionally suffers from low power, particularly for small and moderate effect sizes (MacKinnon et 

al., 2007; MacKinnon et al., 2002). 

                                              

141 Reasons are, for example, the existence of a suppressor effect (e.g., MacKinnon, Krull, and Lockwood, 2000), the 
fact that the test for the indirect effect has more power than the test for the total effect (e.g., MacKinnon, 2008), or 
distal causal processes (Shrout and Bolger, 2002). 
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Product of coefficient approaches 

A second set of methods to test the indirect effect of X on Y are product of coefficient approaches. 

Product of coefficient approaches estimate the indirect effect as the product ab as well as the 

corresponding standard error (MacKinnon et al., 2002; MacKinnon et al., 2004). The ratio of the 

indirect effect to its standard error is used as a test statistic in reference to the standard normal 

distribution. As pointed out by Wood et al. (2008), testing the significance of the magnitude of the 

indirect effect is an important part of mediation analysis that has often been neglected by research 

approaches applying solely the causal steps approach. The exact specification of the standard error 

differs among alternative product of coefficient approaches. Sobel (1982) derived the most commonly 

used estimator of the standard error of the indirect effect ab (MacKinnon et al., 1995), which was 

employed for testing the significance of the indirect effect and for calculating confidence intervals. 

Aroian (1947) and Goodman (1960) provided slightly differing formulas, sometimes referred to as 

different versions of the Sobel test (e.g., Preacher & Hayes, 2004).142 This dissertation additionally 

provides the results according to these two formulas. 143  

The main critique of the Sobel test (and of most other product of coefficient approaches, see MacKinnon 

et al., 2002) is that it imposes parametric assumptions about the normality of the sampling distribution, 

which is why it is also called a “normal-theory method” (Preacher et al., 2007, p. 187) or “z method” 

(Williams & MacKinnon, 2008, p. 24).144 But, as Preacher and Hayes (2008, p. 880) pointed out, “the 

sampling distribution of ab is normal only in large samples” and is usually positively skewed and 

kurtotic (MacKinnon et al., 2002; Preacher et al., 2007; Shrout & Bolger, 2002). This results in low 

power and increases the possibility of biased inferences, particularly from small sample sizes, from 

models with multiple mediators, and from confidence interval estimates (MacKinnon et al., 2007; 

MacKinnon et al., 2002; MacKinnon et al., 1995). Zhao et al. (2010, p. 202) concluded plainly that 

“Sobel's not noble”.  

Bootstrapping the sampling distribution of the indirect effect represents an alternative to parametric 

significance testing. As described in Chapter 3.4.1, given that the nonparametric simulation procedure 

                                              

142 The formulas differ in their treatment of the term sa
2*sb

2 in the calculation of the standard error. Sobel (1982) 
excluded it, Aroian (1947) adds it, and Goodman (1960) subtracted it. The statistics are denoted with zS, zA, and zG.  

143 As the Sobel test was also suggested by Baron and Kenny (1986), it is often described as a complement to the 
causal steps approach; however, it represents one of several product of coefficients approaches distinct from the causal 
steps approach (Hayes, 2009; MacKinnon, Lockwood, Hoffman, West, and Sheets, 2002). 

144 MacKinnon and his colleagues (MacKinnon et al., 2002; MacKinnon, 2008) developed an additional product of 
coefficient approach that also considers nonnormality of the product (called difference of product approach); however, 
this dissertation focused on bootstrapping as an alternative to the parametric approaches. 
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builds on resampling based on the observed empirical distribution, bootstrapping has the advantage of 

“avoiding all parametric assumptions” (Efron & Tibshirani, 1986, p. 57) and does not assume the 

sampling distribution of the indirect effect ab to be normal (Bollen & Stine, 1990). When comparing 

different approaches to analyzing mediation, bootstrapping has been shown to be the method of choice 

for estimating mediation effects (Preacher & Hayes, 2008). One important feature of the bootstrap is 

that it is a tool for developing inferential statistics (e.g., confidence intervals) rather than point estimates 

(Mooney & Duval, 1993). In particular, bias-corrected bootstrap intervals have been demonstrated to 

have low bias, high power for both detecting effects and contrasts, and an accurate type 1 error rate 

(MacKinnon et al., 2004; Williams & MacKinnon, 2008). 

One drawback of bootstrapping is the possibility that, due to the resampling process, different 

researchers might reach different conclusions based on the same data (Gleser, 1996; MacKinnon et al., 

2004). However, as Preacher at al. (2007) pointed out, the potential variation in results decreases as the 

number of bootstrap samples employed increases. A minimum of 1,000 samples have been 

recommended (Efron & Tibshirani, 1986; MacKinnon, 2008; Mooney & Duval, 1993; Preacher 

& Hayes, 2008). An additional point of critique is that, even though bootstrapping is particularly 

relevant for small sample sizes, the sample characteristics are nevertheless essential. First, the original 

sample size must be large enough to allow the bootstrap sampling distribution to be a good 

approximation. The current study fulfils the range of 30 to 50 participants suggested by Mooney and 

Duval (1993). Second, the empirical distribution function must be a good estimator of the population 

distribution function, that is, the sample needs to be representative of the population (Mooney & Duval, 

1993). To test the mediation hypotheses, both the causal steps strategy and the product of coefficients 

approach have been applied in this dissertation.  

Testing interactions and conditional indirect effects 

Two overarching approaches for testing conditional indirect effects have been established. The first 

approach is based on testing the path coefficient b3 representing the interaction term in simultaneous or 

hierarchical regression and can be described as an “omnibus test“ (Preacher, Curran, & Bauer, 2006, 

p. 438) for the interaction. This dissertation tested the coefficient representing the interaction term using 

both conventional parametric testing and nonparametric bootstrapping in simultaneous regression 

analysis. The simultaneous regression was complemented with hierarchical regression testing for the 

difference of determination coefficients between models with and without interaction term. This is one 

of the most common methods for detecting interaction effects (Aguinis & Gottfredson, 2010; Cortina, 

1993a).  

The second approach for testing moderating effects in the context of mediation is equivalent to 

bootstrapping the indirect effect. Instead of bootstrapping the indirect effect, the conditional indirect 
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effect is the quantity of interest. Hence, similar to when testing the indirect effect, bootstrapping the 

conditional indirect effect based on resampling procedures does not assume a normal sampling 

distribution of a conditional indirect effect b1(a1 + a3W) (Bollen & Stine, 1990). In any given bootstrap 

sample i, the conditional indirect effect is estimated by 

 
 abc = b1i(a1i + a3iW)           (19) 

and the values are then used to estimate the sampling distribution (see Chapter 3.4.1).  

Once a significant interaction is detected, it is important to probe for significant interaction effects in 

order to determine the specific nature of the statistical interaction (Cohen et al., 2003). Two approaches 

that help understand the meaning of an interaction are simple slope analysis and tests for regions of 

significance (Preacher et al., 2006; Preacher et al., 2007; Rogosa, 1980). 

The simple slope analysis, the so-called “pick-a-point” (Rogosa, 1980, p. 307) approach, probes 

whether the simple slope differs significantly from zero for specific values of W (often -1 SD, zero, +1 

SD). The value of the simple slope for a given W is divided by the standard error, and this critical ratio 

is tested against the t distribution. In contrast, the regions of significance approach (the so-called 

Johnson-Neyman technique) does not rely on arbitrarily picked values for W, but instead calculates the 

value (or values) of W that result from the critical t value to obtain a p value of .05 at a certain df 

(Preacher et al., 2006). Thus, it addresses an important limitation of the simple slope analysis by 

considering the whole range of moderator values. It provides the value (or the values) of W which 

indicate the point where the effect transitions from significant to not significant, that is, the boundaries 

of significance (Hayes, 2012). The regions of significance “represent the range of [W] within which 

the simple slope of y on x is significantly different from zero at the chosen α” (Preacher et al., 2006, 

p. 440). Both approaches, however, build upon the parametric null hypothesis testing logic (Preacher 

et al., 2006) and therefore are subject to the same limitations as other parametric procedures (see 

Chapters 3.4.1 and 3.4.2). Nevertheless, they provide useful information for better understanding the 

structure of the interaction relation. To detect an interaction, this dissertation applies simple slope 

analysis and the Johnson-Neyman technique in addition to the direct test of the conditional indirect 

effect provided by the bootstrapping approach. For the analysis of moderation models, all variables 

included into higher-order interactions (except for dummy-coded variables) were centered following 

the recommendation of Cohen et al., 2003. Centering variables does not alter the results, but increases 

interpretability of the results (Cohen et al., 2003).145  

                                              

145 In an additive regression model, regression weights represent the average effects across the other variables (i.e., 
holding the other variables constant). However, when including an interaction term, the regression weights of the first-
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3.4.5 Multilevel mediation analysis  

The popularity of testing multilevel mediation with multilevel modeling has immensely increased in 

recent years (Zhang et al., 2009) and “recent work has begun to tackle the question of how one should 

assess mediational relationships that traverse levels of analysis” (Mathieu & Chen, 2011, p. 631). With 

multilevel modeling, different types of models can be tested (Bauer, Preacher, & Gil, 2006; Krull 

& MacKinnon, 2001; Zhang et al., 2009). If all variables are measured at the individual (micro-) level, 

as in the study investigating the effects of learning behavior, the model is labeled as 1-1-1-model. The 

multilevel structure of the data is treated as nuisance—the analysis is adjusted for the clustered nature 

of the data, but hypotheses do not include assumptions about effects at or across different levels 

(MacKinnon, 2008). Other models, such as a 2-1-1-model or a 2-2-1-model (e.g., Seibert, Silver, & 

Randolph, 2004), are possible, as are more complex types of cross-level mediation (e.g., Mathieu & 

Taylor, 2007).  

Several authors have discussed approaches and challenges of testing multilevel mediation (e.g., (Bauer 

et al., 2006; Kenny, Korchmaros, & Bolger, 2003; Krull & MacKinnon, 2001; MacKinnon, 2008; 

Mathieu & Taylor, 2007), focusing on how to reformulate the set of equations provided by Kenny and 

colleagues (Baron & Kenny, 1986; Judd & Kenny, 1981; Kenny et al., 1998) in a multilevel context. 

However, as pointed out by Zhang, Zyphur, and Preacher (2009), these attempts used guidelines “that 

are based on straightforward reformulations of single-level techniques […and] may produce 

underestimates or overestimates of the true multilevel mediation effect of interest” (Zhang et al., 2009, 

p. 696). The point estimate of the mediation effects might confound micro- and macrolevel effects and 

contain both within-group and between-group effects. To solve this confounding of micro- and 

macrolevel effects, Zhang et al. (2009) suggested using the CWC(M) approach, which has also been 

discussed by Kreft and Leeuw (1998) in the context of centering decisions.146  

Multilevel mediation analysis of the 1-1-1 model 

Table 6 contrasts the “popularly recommended solutions” (Zhang et al., 2009, p. 695) for estimating 

the indirect effect in a multilevel mediation with the formulas suggested by the CWC(M) approach. 

Steps 1 to 3 each represent a multilevel set of equations that corresponds to the equations of the single-

level model (see Chapter 3.4.1). Equations (30a) and (31) compared to Equation (30) show the 

                                              
order effects are conditional effects at the value of zero of the other variable. Therefore, mean-centering allows for the 
interpretation of those first-order regression coefficients as effects of the individual predictors at the mean of the sample 
(Dalal and Zickar, 2012).   

146 Kreft and Leeuw (1998) distinguished two types of centered within context (CWC) approaches: CWC(M), where 
the group means are included into the macro-level equation, and CWC(N), where the group means are not included. 
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separation of the mediated effect into an effect at micro level and macro level. Both mediators were 

included into the calculations at the same time (e.g., Braun, Peus, Weisweiler, & Frey, 2012).  

 
Table 6. Comparison of Equations of Conventional and CWC(M) Approach (1-1-1 model) 

Comparison of Equations of Conventional and CWC(M) Approach (1-1-1 Model) 

 Conventional approach   CWC(M) approach 

Level Step 1 

L1 Yij = β0j + β1jXij + rij (20) Yij = β0j + β1j(Xij – X.j) + rij (20a) 

L2 β0j = γ00 + u0j (21) β0j = γ00 + γ01X.j + u0j (21a) 

 β1j = γ10  (22) β1j = γ10  (22a) 

 Step 2 

L1 Mij = β0j + β1jXij + rij (23) Mij = β0j + β1j(Xij – X.j) + rij (23a) 

L2 β0j = γ00 + u0j (24) β0j = γ00 + γ01X.j + u0j (24a) 

 β1j = γ10  (25) β1j = γ10  (25a) 

 Step 3 

L1 Yij = β0j + β1jXij + β2jMij + rij (26) Yij = β0j + β1j(Xij – X.j) + β2j(Mij – M.j) + rij (26a) 

L2 β0j = γ00 + u0j (27) β0j = γ00 + γ01X.j + γ02M.j + u0j (27a) 

 β1j = γ10  (28) β1j = γ10  (28a) 

 β2j = γ20 (29) β2j = γ20 (29a) 

 Indirect effect 

 β1j (23) * β2j (26) (30) L1       β1j (23a) * β2j (26a) (30a) 

   L2       γ01 (24a) * γ02 (27a) (31) 

Note. Conventional approach refers to the approach by MacKinnon and colleagues (Krull & MacKinnon, 2001; 
MacKinnon, 2008); CWC(M) = centered within context with reintroduction of the subtracted means; numbers in 
brackets represent equation numbers; L1 = microlevel equation, L2 = macrolevel equation. Adapted from: Zhang et al.
(2009). To simplify the overview, step 2 and the calculation of the indirect effect are only displayed for one mediator. 

 

The calculation of the indirect effect follows the logic of the single-level approach as the indirect effect 

can be represented by the product of the respective regression coefficients and tested by the Sobel test 

(Sobel, 1982). However, the equation systems show that the CWC(M) approach allows for separating 

the microlevel effect from the macrolevel effect.  

Multilevel (mediation) analysis of the 2-1-1 model 

As already discussed in Chapter 3.4.1, data in this dissertation are hierarchical because participants 

were sampled as teams. As the decision on the participation in the respective intervention options was 

made at the team level, in the intervention study, the dummy variable representing the intervention 
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condition is a variable at the macro level. The model can hence be labeled a 2-1-model (for the labeling 

logic, see Bauer et al., 2006; Krull & MacKinnon, 2001). With regard to the centering decision for the 

intervention study, this dissertation follows the recommendations of Enders and Tofighi (2007) and 

Hofman and Gavin (1998) who suggested using centering around the grand mean (CGM) when the 

primary interest is in the effect of a macrolevel variable (in this case, the intervention) after controlling 

for microlevel variables. Moreover, grand mean centering is the “the usual practice” (Hox, 2010, 

p. 61).147 Table 7 represents the comparison of the two approaches for the 2-1-1 model following the 

CWC(M) procedure.  

 
Table 7. Comparison of Equations of Conventional and CWC(M) Approach (2-1-1 Model) 

Comparison of Equations of Conventional and CWC(M) Approach (2-1-1 Model) 

 Conventional approach   CWC(M) approach 

Level Step 1 

L1 Yij = β0j + rij (32) Identical to (32)  

L2 β0j = γ00 + γ01X.j + u0j (33) Identical to (33)  

 Step 2 

L1 Mij = β0j + rij (34) Identical to (34)  

L2 β0j = γ00 + γ01X.j + u0j (35) Identical to (35)  

 Step 3 

L1 Yij = β0j + β1jMij + rij (37) Yij = β0j + β1j(Mij – M.j) + rij (37a) 

L2 β0j = γ00 + γ01X.j + u0j (38) β0j = γ00 + γ01X.j + γ02M.j + u0j (38a) 

 β1j = γ10  (39) β1j = γ10  (39a) 

 Indirect effect 

 γ01 (35) * β1j (37) (40) γ01 (35) * γ02 (38a) (40a) 

Note. Conventional approach refers to the approach described by MacKinnon and colleagues (Krull & MacKinnon, 
2001; MacKinnon, 2008); CWC(M) = centered within context with reintroduction of the subtracted means; numbers 
in brackets represent equation numbers; L1 = microlevel equation, L2 = macrolevel equation. Adapted from: Zhang et 
al. (2009). To simplify the overview, step 2 as well as the calculation of the indirect effect are only displayed for one 
mediator. 

 

                                              

147 Hox (2010) also pointed out that grand mean centering is preferred over standardization as it only affects the 
intercept, which is often not interpreted anyway, and not the interpretation of the regression slopes and the residual 
variances.  
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4 Results 

The following chapter presents the results of the hypothesis tests divided in three parts. Chapter 4.1 

contains the results of testing the effect of the intervention and the moderating effect of learning 

behavior on the relation between the intervention and outcomes (hypotheses 1 to 8). Chapter 4.2 

includes the results of testing hypotheses 9a to 18a that proposed mediating mechanisms for the effect 

of the intervention on team outcomes. Chapter 4.3 focuses on the mediated effect of informal learning 

on team outcomes (hypotheses 9b to 18b). Pre-analyses, correlational analyses, and interrater 

agreement and intraclass correlation are described at the beginning of Chapter 4.1 for the study 

investigating formal learning, and at the beginning of Chapter 4.3 for the study exploring informal 

learning.  

Unless indicated otherwise, standard errors, significance levels, and confidence intervals were based 

on conventional parametric procedures. For bootstrapping, the bootstrap resampling process for the 

single-level mediation was based on 2,000 bootstrap samples, exceeding the 1,000 samples 

recommended as a minimum (Efron & Tibshirani, 1986; MacKinnon, 2008; Mooney & Duval, 1993; 

Preacher & Hayes, 2008). Because “unstandardized coefficients are the preferred metric in causal 

modeling” (Hayes, 2013a, p. 1), regression coefficients were not standardized unless indicated 

otherwise. Particularly in moderated regression models, it has been suggested to avoid standardized 

coefficients (Whisman & McClelland, 2005; see Cheung, 2009).  

4.1 Effect of the Team Intervention  

First, a short overview of the pre-analyses (Chapter 4.1.1), the correlational analysis (Chapter 4.1.2), 

and the interrater agreement and intraclass correlation of the dependent variables (Chapter 4.1.3) is 

provided. In Chapter 4.1.4, the effect of formal learning on the appraisal of the intervention (one-time 

measures) is described. Subsequent sections describe the results regarding the hypotheses on the effect 

of the intervention on team performance (Chapter 4.1.5) and on team satisfaction (Chapter 4.1.6). 

Chapter 4.1.7 presents the results of testing the moderating effect of informal learning on the relation 

between formal learning and team outcomes. Results are provided based on single-level and multilevel 

analyses. The results focus on testing the hypotheses based on a comparison of the control group (i.e., 

the group receiving only the feedback) and intervention group (i.e., the group taking part in feedback 

and teamwork session). Exploratory findings of the comparison of control group and the four distinct 

intervention sub-groups with the four different topics are provided in addition (for details on the sub-

groups, see Chapters 2.4.2 and 3.2.3).  
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4.1.1 Pre-analyses 

Variance inflation factors (VIF) were calculated in order to test for potential problems with 

multicollinearity. The highest VIF (1.75) for a continuous variable (role clarity) and the highest VIF 

(4.13) for a dichotomous dummy variable (industry dummy 2) are below the critical value of 10 for the 

VIF (Hair, 2006). Hence, multicollinearity was unlikely to be a problem. Several procedures were 

followed (see Chapter 3.4.2) to understand whether endogeneity or confounding factors might cause 

concern. Harman’s single-factor test (Podsakoff et al., 2003; Podsakoff & Organ, 1986) was conducted 

for each model and the number of factors with an eigenvalue larger than one ranged from six to seven. 

The largest factor across all models explained 21.42% of the variance. Common method variance was 

estimated to be zero using the marker variable approach (Lindell & Whitney, 2001), and thus no 

correction was necessary. Given these results, it was assumed that, even though unmeasured common 

causes or confounding effects cannot be definitely excluded, in this dissertation the risk of confounding 

factors can be assessed to be rather low.  

4.1.2 Correlational analyses  

Table 8 provides correlations, means, and standard deviations (before mean-centering) of variables 

included in the study investigating the effects of formal learning.  

 
Table 8. Correlations, Means, and Standard Deviations (Formal Learning Study) 

Correlations, Means, and Standard Deviations (Formal Learning Study)  

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

Team perf. after         

Team perf. before 0.66        

Team perf. diff. 0.35 -0.47        

4   Team sat. after 0.74 0.67 0.03        

5   Team sat. before 0.52 0.78 -0.36 0.80       

6   Team sat. diff. 0.36 -0.16 0.62 0.34 -0.29       

Role clarity 0.52 0.42 0.08 0.51 0.30 0.33      

Inf. shar. quality 0.79 0.61 0.17 0.79 0.59 0.34 0.46      

Learning behavior 0.47 0.58 -0.17 0.46 0.48 -0.03 0.38 0.49     

Intervention  0.20 0.00 0.23 0.08 -0.08 0.25 0.18 0.20 0.01    

Int1 – Processes -0.03 -0.13 0.12 -0.20 -0.13 -0.11 -0.25 -0.16 -0.01 0.32  

Int2 – Structure  0.03 -0.10 0.16 0.08 -0.15 0.37 0.13 0.01 -0.05 0.18 -0.36  

Int3 – Conflicts 0.02 0.09 -0.10 -0.07 0.14 -0.12 0.17 0.15 0.25 0.18 -0.36 -0.20  

14 Int4 – Perf. mgmt. 0.20 0.19 -0.01 0.20 0.11 0.15 0.22 0.27 -0.06 0.16 -0.32 -0.18 -0.18 

15 Usefuln. feedback  0.11 0.00 0.12 -0.16 -0.11 -0.08 0.05 -0.03 -0.04 0.26 -0.02 0.05 0.16 0.06
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Usefuln. teamwork 0.13 0.17 -0.08 0.00 0.04 -0.08 0.05 0.06 0.03  -0.17 0.11 -0.01 0.13

Overall reaction 0.34 0.18 0.18 0.02 0.04 -0.04 0.15 0.13 0.09 0.32 0.00 0.03 0.25 0.03

Evaluation  0.45 0.24 0.22 0.26 0.16 0.17 0.22 0.26 0.21 0.28 0.04 -0.08 0.13 0.16

Age 0.18 0.18 0.00 0.11 0.13 -0.03 0.12 0.18 0.08 0.06 -0.26 -0.03 0.15 0.30
Gendera -0.14 -0.24 0.12 -0.08 -0.05 -0.05 -0.16 -0.16 -0.21 -0.01 0.19 0.16 -0.08 -0.37
Team size 0.01 0.13 -0.16 -0.01 0.06 -0.10 -0.01 -0.04 0.06 -0.01 0.30 0.00 -0.21 -0.22

Team age 0.00 -0.03 0.03 0.01 0.07 -0.08 -0.18 0.10 0.01 -0.07 -0.02 0.05 -0.02 -0.11

Firm size 0.12 0.19 -0.09 0.12 0.13 -0.03 0.17 0.11 0.12 -0.03 -0.07 0.00 0.17 -0.12

Industry 1 -0.04 0.05 -0.10 0.02 0.05 -0.05 -0.27 -0.13 -0.14 0.11 0.00 0.32 -0.12 -0.11

Industry 2 0.05 0.10 -0.06 0.11 0.10 0.02 -0.07 0.21 -0.06 0.01 -0.22 -0.07 0.08 0.31
Industry 3 0.07 -0.01 0.09 -0.04 -0.06 0.03 0.19 -0.04 0.11 0.01 0.17 -0.14 0.02 -0.10

Industry 4 -0.18 -0.28 0.13 -0.17 -0.15 -0.03 -0.05 -0.11 -0.01 0.14 0.07 0.08 0.08 -0.14

Training exp. 0.00 0.12 -0.14 0.20 0.17 0.04 0.09 0.03 0.14 -0.05 0.07 -0.24 0.13 -0.03

Mean  5.85 5.76 0.09 6.19 6.10 0.10 4.56 6.13 4.59 0.32 0.40 0.16 0.16 0.14

SE 0.75 0.80 0.65 1.09 1.07 0.68 0.77 1.07 0.99 1.73 0.49 0.37 0.37 0.35

To be continued

 
 15 16 17 18 19 20 21 22 23 24 25 26 27 

Usefuln.feedback      

Usefuln. teamwork 0.21      

17 Affective reaction 0.46 0.45      

Evaluation  0.24 0.39 0.44      

Age 0.22 0.06 0.05 0.07      

Gender a 0.18 0.09 -0.02 -0.09 -0.13     

Team size -0.02 -0.12 -0.18 -0.09 -0.24 0.10     

Team age -0.02 0.22 0.11 0.13 0.29 -0.01 -0.36   

Firm size 0.08 -0.23 0.04 -0.13 0.11 0.09 -0.08 0.13   

Industry 1 0.10 0.03 0.14 -0.08 -0.02 -0.08 0.01 -0.04 -0.01   

Industry 2 -0.09 0.10 -0.14 -0.17 0.11 -0.15 -0.21 -0.02 0.09 -0.23   

Industry 3 0.27 -0.11 0.20 0.16 0.03 0.04 0.12 0.21 -0.03 -0.18 -0.57   

Industry 4 -0.14 -0.09 -0.17 0.11 -0.11 0.12 -0.17 -0.17 -0.08 -0.09 -0.29 -0.24  

Training exper. -0.24 -0.20 -0.30 -0.26 -0.15 -0.04 0.19 -0.11 0.12 -0.24 0.16 0.17 -0.31
Mean  5.64 6.11 6.45 4.89 32.36 0.89 2.58 2.16 0.07 0.41 0.32 0.11     0.44 

SE 0.99 0.97 0.69 1.07 7.56 0.32 0.67 1.95 0.25 0.50 0.47 0.32 0.50

Note. Significant correlations in bold: correlations beyond +/- 0.38 are significant on a 0.1 % level, beyond 
+/- 0.30 on a 1 % level, and beyond 0.23 on a 5% level; team perf. = team performance, team sat. = 
satisfaction with the team, inf.shar.quality = information sharing quality, training exp. = previous training 
experience. 
 a “0” = female, “1” = male. 
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4.1.3 Interrater agreement and intraclass correlation 

Estimates of interrater agreement and intraclass correlation concerning the dependent variables indicate 

if multilevel analysis is appropriate (Hayes, 2006; Heck et al., 2014). The median rwg index was 0.97 

for team performance after the intervention and 0.98 for the difference score of team performance 

before and after the intervention. This suggested strong agreement according to LeBreton and Senter 

(2008). The ICC(1) value according to Bliese and Halverson (1998) was 0.47 (F(35,40) = 3.28, p < .001) 

for team performance after the intervention and -0.18 (F(35,40) = 0.77, ns) for the change score.148 

This corresponds with an ICC(1) calculated from the null model which yielded a value of 0.59 for team 

performance after the intervention and a value of 0.00 for the change in team performance. For the 

conditional model predicting team performance after the intervention, the null model estimated the 

microlevel variance at 0.24 (SE = 0.06) and the random effect at 0.36 (SE = 0.12). For the unconditional 

approach, the microlevel variance was estimated at 0.41 (SE = 0.07), the random effect (i.e., the 

macrolevel variance of the intercept) was estimated at zero.  

For team satisfaction after the intervention, the rwg index equaled 0.94 and for the difference score of 

satisfaction the index equaled 0.98, also representing high agreement LeBreton & Senter, 2008. The 

ICC(1) was 0.38 (F(35,40) = 2.62, p < .01) for the post-values and 0.27 (F(35,40) = 2.02, p < .05) for 

the pre-post-difference in satisfaction. The ICC(1) from the null model was 0.39 for the post-values and 

0.46 for the pre-post-difference. For the conditional model, the multilevel modeling with the null model 

estimated the microlevel variance at 0.84 (SE = 0.19), the random effect equaled 0.56 (SE = 0.26). For 

the unconditional model, the microlevel variance was estimated at 0.30 (SE = 0.08), the random effect 

equaled to 0.26 (SE = 0.13). The ICC(1) indices according to Bliese and Halverson (1998) indicated 

that for three of the four variables, team membership explained between 27% and 47% of the variance 

of the individual responses. These results represent large effects according to LeBreton and Senter 

(2008). In summary, it seemed warranted to accompany the single-level analysis with multilevel 

modeling. 

4.1.4 Appraisal of the intervention 

In the following, the results of analyzing the one-time measures employed in this dissertation to 

evaluate the intervention are described (H1-H4). First, the hypotheses concerning the differences 

                                              

148 Negative ICCs can be constrained to zero (Baldwin, Murray, and Shadish, 2005), which was done in this 
dissertation. The question how negative ICCs should be interpreted exactly remains open (Costa-Santos, Bernardes, 
Ayres-de-Campos, Costa, and Costa, 2011). 
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between control group and intervention group (comprising all four sub-groups) are tested. Then,  results 

of the exploratory comparison of control group and the four intervention sub-groups are provided.  

Overall affective reaction to the team intervention 

As formulated in hypothesis 1, significant differences between control group (M = 6.08, MM = 5.99, 

SD = 1.04) and intervention group (M = 6.56, MM = 6.58, SD = 0.56) were found in the overall reaction 

to the intervention (b = 0.12, t(70) = 3.21, p < .01). Cohen’s d equaled 0.72 (Hedge’s g = 0.71). Findings 

from the non-parametric bootstrapping procedure corroborated the results (see Table 9). Hierarchical 

regression analysis showed a significant increase in the variance explained when the dummy for 

intervention versus control group was introduced, with ∆R2 = .09, ∆F = 10.32, p < .01; R2 = .39, 

R2
adj = .30 (see Table 74 in the appendix). The results provided support for hypothesis 1.  

When exploratorily investigating differences between the five groups, adding the dummy variables for 

the intervention participation to the equation significantly increased the determination coefficient; 

∆R2 = .15, ∆F = 4.57, p < .01; R2 = .45, R2
adj = .34. The hierarchical regression and a summary of the 

comparisons between the groups can be found in Table 75 and Table 76 in the appendix. Participants 

in the group focusing on processes (M = 6.44, MM = 6.48, SD = 0.56) and conflict management 

(M = 6.85, MM = 6.98, SD = 0.38) significantly differed from the control group (for processes, b = 0.50, 

t(67) = 2.63, p < .05; for conflicts, b = 1.00, t(67) = 4.25, p < .001). The group focusing on conflict 

management not only differed from the control group, but also from the group discussing processes 

(b = 0.50, t(67) = 2.39, p < .05) and the one discussing structure (M = 6.57, MM = 6.43, SD = 0.51; 

b = 0.55, t(67) = 2.27, p < .05). Figure 7A and Figure 7B show the comparison between control and 

intervention group as well as the comparison of all five sub-groups.  

Figure 7. Overall Affective Reaction to the Intervention (Marginal Means) for Control and 
Overall Intervention Group (7A) and for all Five Groups (7B). 
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Usefulness of the feedback session 

Hypothesis 2 proposed the absence of differences between intervention and control groups in the rating 

of the feedback session’s perceived usefulness. As displayed in Table 9, the coefficient for the dummy 

variable coding intervention participation was not significantly different from zero when predicting the 

usefulness of the feedback session (b = 0.07, t(70) = 1.23, ns). The usefulness of the feedback session 

was rated the same, independently of whether participants formed part of the control group (M = 5.31, 

MM = 5.33, SD = 1.25) or of the intervention group (M = 5.70, MM = 5.69, SD = 1.00); hence 

hypothesis 2 was supported. Cohen’s d for the difference was 0.37 (Hedge’s g = 0.37). Bootstrapping 

results corroborated the parametric findings. Adding the intervention condition to the model did not 

significantly increase the variance explained; ∆R2 = .02, ∆F = 1.50, ns; R2 = .31, R2
adj = .20. Table 77 

in the appendix provides the results of the hierarchical regression.  

 
Table 9. Summary of Regression of Usefulness of Feedback Session and Overall Reaction on the Intervention 

Summary of Regression of Affective Reaction and Usefulness of Feedback Session on the Intervention  

  Conventional   Bootstrap 

    95% CI  95% B-CI 

Dependent variable B SE β LL UL B-SE LL UL 

Affective reaction 0.12** 0.04 0.32 0.04 0.19 0.05 0.03 0.19 

Usefulness feedback 0.07 0.06 0.13 -0.05 0.19 0.07 -0.06 0.22 

Note. B-CI = bootstrap confidence interval; B-SE = bootstrap standard error; LL = lower limit, UL = upper limit; 
control variables: age, gender, team age, team size, firm size, industry affiliation, and previous training experience; 
bootstrap sample size = 2000; n = 82.  
** p < .05. 

 

When exploratorily testing the five groups for differences in the estimated usefulness of the feedback 

session, adding the dummy variables representing the intervention into the regression did not 

significantly increase the explained variance (∆R2 = .03, ns; R2 = .32, R2
adj = .18). Simultaneous 

regression did not show any significant difference between the respective intervention groups and the 

control group with regard to the rating of the usefulness of the feedback session (see Table 78 in the 

appendix). Both the conventional and the bootstrap confidence intervals included zero.  

Usefulness of the teamwork session 

As the four intervention groups that participated in the teamwork session did not differ in their 

evaluation of the teamwork session’s usefulness, hypothesis 3 was supported. Table 10 provides a 

summary of the analysis and Table 79 in the appendix presents further details. Explained variance did 
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not increase significantly when the dummy variables were included, ∆R2= .04, ns; R2 = .22, R2
adj = .04. 

All four intervention groups rated the teamwork session as similarly useful. 

 
Table 10. Summary of Regression of Usefulness of Teamwork Session on Four Intervention Groups 

Summary of Regression of Usefulness of Teamwork Session on Four Intervention Groups 

  Conventional    Bootstrap 

    95% CI  95% B-CI 

 B SE β LL UL B-SE LL UL 

Structure 0.13 0.32 0.06 -0.50 0.76 0.25 -0.38 0.62 

Conflict mgmt. 0.45 0.35 0.19 -0.26 1.15 0.34 -0.32 1.18 

Perf. mgmt. 0.70 0.44 0.29 -0.19 1.60 0.46 -0.05 1.30 

Note. B-CI = bootstrap confidence interval; B-SE = bootstrap standard error; LL = lower limit, UL = upper limit; 
processes used as reference group; control variables: age, gender, team age, team size, firm size, industry affiliation, 
and previous training experience; Conflict mgmt. = conflict management, Perf. mgmt. = performance management; 
bootstrap sample size = 2000; n = 69. 

Effectiveness of the intervention 

Hypothesis 4 proposed differences between control group and intervention group with regard to how 

the participants judged the effectiveness of the intervention with regard to the learning, transfer, and 

results. Regression analysis showed that the coefficient representing the comparison of control group 

and intervention group was positive and significant (b = 0.18, t(64) = 2.35, p < .05). Thus, hypothesis 

4 was supported. Table 11 displays the results. Hierarchical regression results can be found in Table 80 

in the appendix. Adding the dummy variable into the model in a second step significantly increased 

explained variance (∆R2= .07, ∆F = 5.47, p < .05; R2 = .19, R2
adj = .05). 

 
Table 11. Simultaneous Regression of Intervention Effectiveness on Intervention 

Simultaneous Regression of Intervention Effectiveness on Intervention 

  Conventional    Bootstrap 

    95% CI  95% B-CI 

 B SE β LL UL B-SE LL UL 

Control          

Age  0.00 0.02 0.03 -0.03 0.04 0.02 -0.05 0.04 

Gender  -0.23 0.39 -0.07 -1.01 0.55 0.50 -1.21 0.84 

Team size 0.02 0.22 0.01 -0.41 0.45 0.25 -0.44 0.42 

Team age 0.10 0.07 0.17 -0.05 0.02 0.09 -0.06 0.19 

Firm size -0.01 0.01 -0.09 -0.04 0.02 0.05 -0.06 0.21 

Industry 1 -0.84 0.66 -0.20 -2.16 0.47 0.13 -1.95 0.11 
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Industry 2 -0.41 0.50 -0.19 -1.40 0.58 0.44 -1.44 0.67 

Industry 3 -0.14 0.49 -0.06 -1.11 0.83 0.79 -1.21 0.89 

Industry 4 -0.08 0.63 -0.02 -1.34 1.18 0.91 -1.28 0.99 

Training experience -0.40 0.28 -0.19 -0.95 0.16 0.31 -0.99 0.20 

Main effect         

Intervention 0.18* 0.08 0.28 0.03 0.33 0.10 0.03 0.40 

R2 0.19        

R2
adj 0.05        

F 1.34        

df      11,64        

Note. B-CI = bootstrap confidence interval; B-SE = bootstrap standard error; LL = lower limit, UL = upper limit; 
bootstrap sample size = 2000; n = 76. 
* p < .05 

When comparing the five groups concerning their estimate of intervention effectiveness, all 

intervention groups apart from the one that focused on structure differed from the control group (see 

Table 12). However, the increase in explained variance by 11% was not significant at a conventional 

level, p < .10 (∆R2= .11, p < .10; R2 = .20, R2
adj = .04, F(13,62) = 1.22, ns). Figure 8 displays the 

comparisons graphically. 

 
Table 12. Summary of Regression of Workshop Effectiveness on Five Intervention Groups 

Summary of Regression of Intervention Effectiveness on Five Intervention Groups 

  Conventional  Bootstrap 

    95% CI  95% B-CI 

 B SE β LL UL B-SE LL UL 

Processes 0.77† 0.41 0.35 -0.05 1.58 0.54 -0.38 1.96 

Structure 0.51 0.49 0.17 -0.46 1.48 0.65 -0.83 1.95 

Conflict mgmt. 1.04* 0.47 0.38 0.10 1.97 0.65 -0.31 2.61 

Perf. mgmt. 1.54** 0.55 0.49 0.45 2.63 0.65 -0.11 3.24 

R2 0.20        

R2
adj 0.04        

F 1.22        

df      13,62        

Note. Conflict mgmt. = conflict management, Perf. mgmt. = performance management; B-CI = bootstrap confidence 
interval; B-SE = bootstrap standard error; LL = lower limit, UL = upper limit; bootstrap sample size = 2000; n = 76. 
** p < .01, * p < .05, † < .10. 
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Figure 8. Estimated Intervention Effectiveness (Marginal Means) for Control and Overall 
Intervention Group (8A) and for all Five Groups (8B). 

 

Given the discussion about the relationship between the different evaluation levels (see Chapter 2.3.2), 

an exploratory analysis tested whether the overall affective reaction after the training significantly 

predicted workshop effectiveness three months later, which was indeed the case (b = 0.59, t(61) = 2.76, 

p < .01). The determination coefficient increased significantly by 9% (∆R2= .09, ∆F = 7.63, p < .01; 

R2 = .33, R2
adj = .20; see Table 81 in the appendix). 

4.1.5 Effect of the intervention on team performance 

The following sections describe the results of the analyses investigating the effect of the intervention 

on team performance (H5a and H5b). To test hypothesis 5a, the conditional approach was applied. 

Hypothesis 5b was tested with the unconditional (change score) approach. Both single-level and 

multilevel analyses were used.  

Conditional analysis of intervention effect on team performance 

Table 13 displays the simultaneous regression model for team performance, which tests hypothesis 5a. 

The unstandardized regression coefficient for the dummy variable that represents the contrast between 

control and intervention group was positive and significant; b = 0.10, t(63) = 2.30, p < .05. Both the 

bootstrap and the parametric confidence interval did not include zero. 
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Table 82 in the appendix provides the results of the hierarchical regression analysis. The addition of 

the dummy variable resulted in a significant increase in explained variance (ΔR2
 = .04, ∆F = 5.27, 

p < .05; R2 = .49, R2
adj = .39). The inclusion of the intervention group into the equation explained an 

additional 4% of the variance of team performance.  

 
Table 13. Simultaneous Regression of Team Performance on Intervention (Conditional) 

Simultaneous Regression of Team Performance on Intervention (Conditional) 

  Conventional   Bootstrap 

    95% CI  95% B-CI 

Variables B SE β LL UL B-SE LL UL 

Control          

Age  0.00 0.01 0.04 -0.02 0.02 0.01 -0.01 0.02 

Gender  0.07 0.22 0.03 -0.37 0.51 0.17 -0.20 0.47 

Team size -0.08 0.12 -0.07 -0.32 0.16 0.15 -0.37 0.18 

Team age -0.01 0.04 -0.02 -0.09 0.07 0.05 -0.11 0.07 

Firm size 0.00 0.01 0.01 -0.01 0.01 0.02 -0.03 0.09 

Industry 1 -0.43 0.37 -0.14 -1.16 0.30 0.38 -1.19 0.22 

Industry 2 -0.14 0.28 -0.10 -0.70 0.41 0.38 -0.84 0.48 

Industry 3 -0.04 0.27 -0.03 -0.58 0.50 0.34 -0.66 0.52 

Industry 4 -0.29 0.36 -0.12 -1.00 0.42 .052 -1.33 0.56 

Training experience  -0.14 0.15 -0.10 -0.45 0.17 0.15 -0.44 0.18 

Prev. performance 0.61*** 0.09 0.65 0.43 0.80 0.16 0.33 0.92 

Main effect         

Intervention 0.10* 0.04 0.22 0.01 0.18 0.05 0.00 a 0.21 

R2 0.49***        

R2
adj 0.39        

F 5.06        

df       12,63        

Note. B-CI = bootstrap confidence interval; B-SE = bootstrap standard error; LL = lower limit, UL = upper limit; 
prev. performance = previous team performance; bootstrap sample size = 2000; n = 76. 
a Exact value 0.0002. 
*** p < .001, * p < .05. 

 

Table 14 shows descriptive statistics and effect sizes for the conditional approach. Cohen’s d comparing 

marginal means of control group and intervention group equaled 0.66. In sum, the single-level results 

provided support for hypothesis 5a that assumed an effect of the intervention on perceived team 

performance after the intervention, represented by a difference between intervention group and control 

group.  
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Table 14. Means and Effect Sizes for Team Performance (Conditional) 

Means and Effect Sizes for Team Performance (Conditional) 

 Marginal Mean Raw Mean SD 

 Control and intervention group 

Control group 5.43 5.48 1.17 

Intervention group 5.92 5.91 0.65 

Difference 0.49  0.43  

Cohen’s d 0.66 0.59  

Hedge’s g 0.65 0.58  

 Five groups 

Control group 5.43 5.48 1.17 

Team processes 5.98 5.84 0.72 

Team structure 6.11 5.90 0.39 

Conflict mgmt. 5.66 5.84 0.81 

Performance mgmt. 5.86 6.23 0.42 

Note. Mgmt. = management; control variables: gender, age, team age, team size, firm size, industry affiliation, 
previous performance, and training experience; n = 76. 

 

Table 15 shows the results of the multilevel analysis for team performance. The unstandardized 

regression coefficient representing the contrast between control and intervention group was positive 

and significant, b = 0.11, t(23) = 2.44, p < .05. Addition of the dummy variable representing the 

intervention status yielded a significant increment in the log-likelihood –2*LL coefficient 

(Δχ2 (1) = 5.26, p < .05). Thus, the multilevel results corroborated the single-level results and provided 

support for hypothesis 5a. 

 
Table 15. Multilevel Regression of Team Performance on Intervention (Conditional)  

Multilevel Regression of Team Performance on Intervention (Conditional) 

 Model (1) Model (2) 

   95% CI   95% CI 

Variables B SE LL UL B SE LL UL 

Control (1)         

Age  0.01 0.01 -0.01 0.03 0.01 0.01 -0.01 0.03 

Gender  -0.03 0.20 -0.42 0.36 0.00 0.19 -0.38 0.38 

Team size -0.02 0.14 -0.30 0.27 -0.05 0.13 -0.32 0.22 

Team age 0.02 0.05 -0.11 0.08 -0.01 0.04 -0.10 0.08 

Firm size 0.00 0.01 -0.01 0.02 0.00 0.01 -0.01 0.02 

Industry 1 -0.12 0.42 -0.98 0.75 -0.39 0.40 -1.23 0.45 



 Results  

186 

 

Industry 2 -0.13 0.30 -0.48 0.73 -0.08 0.29 -0.68 0.51 

Industry 3 0.22 0.29 -0.36 0.81 0.02 0.28 -0.55 0.60 

Industry 4 0.02 0.37 -0.74 0.78 -0.26 0.37 -1.02 0.49 

Training experience -0.15 0.18 -0.53 0.23 -0.14 0.17 -0.49 0.22 

Previous team performance 0.52*** 0.09 0.34 0.69 0.52*** 0.08 0.35 0.69 

Main effect (2)         

Intervention     0.11* 0.04 0.02 0.20 

Pseudo-R2
BR-L1 0.16    0.02    

Pseudo-R2
BR-L2 0.66    0.20    

Pseudo-R2
SB-L1 0.46    0.08    

Pseudo-R2
SB-L2 0.54    0.12    

-2*LL    123.42         117.74    

Δ-2*LL     34.45***   5.26*    

Δ df    11         1    

Note. LL = lower limit, UL = upper limit; n = 76. 
*** p < .001, * p < .01, † < .10. 

 

As an additional analysis, this dissertation exploratorily tested for differences between the groups with 

regard to team performance after the intervention (see Table 16). Participants in the intervention on 

team processes (b = 0.54, t(61) = 2.37, p < .05; Cohen’s d = 0.64 (Hedge’s g = 0.62) and on team 

structure differed from the participants in the control group (b = 0.67, t(61) = 2.47, 

p < .05; Cohen’s d = 0.80, 95% (Hedge’s g = 0.77). For both comparisons, bootstrapped and parametric 

confidence intervals for the regression coefficients did not include zero. Figure 9A and Figure 9B 

display the results for both the contrast of the two groups and the comparison of the five groups. The 

hierarchical regression analysis for the comparison of intervention groups with the control group can 

be found in Table 83 in the appendix. Including the four dummy variables representing the intervention 

types into the model did not yield significant results at a conventional level, p < .10 (ΔR2
 = .07, 

∆F = 2.10, p < .10; R2 = .52, R2
adj = .40). 

 
Table 16. Summary of Regression of Team Performance on Intervention Groups (Conditional)   

Summary of Regression of Team Performance on Intervention Groups (Conditional)  

  Conventional   Bootstrap 

    95% CI  95% B-CI 

 B SE β LL UL B-SE LL UL 

 Control as reference group 

Processes 0.54* 0.23 0.36* 0.09 0.99 0.28 0.00a 1.08 

Structure 0.67* 0.27 0.33* 0.13 1.21 0.37 0.07 1.29 

Conflict mgmt. -0.22 0.26 -0.10 -0.31 0.74 0.33 -0.47 0.92 
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Perf. mgmt. 0.42 0.31 0.19 -0.20 1.03 0.34 -0.31 1.21 

 Performance management as reference group 

Processes 0.12 0.28 0.08 -0.45 0.69 0.25 -0.32 0.51 

Structure 0.25 0.32 0.12 -0.38 0.89 0.31 -0.22 0.65 

Conflict mgmt. -0.20 0.26 -0.11 -0.77 0.45 0.22 -0.62 0.17 

 Conflict management as reference group 

Processes 0.32 0.22 0.21 -0.12 0.76 0.21 -0.11 0.69 

Structure 0.45† 0.27 0.22† -0.08 0.99 0.31 -0.12 0.93 

 Structure as reference group 

Processes -0.13 0.21 -0.09 -0.56 0.29 0.37 -1.58 0.14 

R2 0.52***        

R2
adj 0.40        

F 4.27        

df      15,60        

Note. B-CI = bootstrap confidence interval; B-SE = bootstrap standard error; LL = lower limit, UL = upper limit; 
conflict mgmt. = conflict management, perf. mgmt. = performance management; bootstrap sample size = 2000; n = 
76. 
a Exact value 0.0018. 
*** p < .001, * < .05, † < .10. 

 

 
Figure 9. Estimated Team Performance after the Intervention (Marginal Means) for Control and 
Overall Intervention Group (9A) and for all Five Groups (9B). 
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Unconditional analysis of intervention effect on change in team performance  

For the change in team performance (H5b), the results of the simultaneous regression analysis are 

displayed in Table 17. These results yield a regression coefficient for the dummy variable representing 

the contrast that was not significant at a conventional level (b = .09, t(64) = 1.91, p < .10). 

Bootstrapping, however, resulted in a confidence interval that did not include zero. The results of the 

hierarchical regression analysis for both the control and the intervention group as well as the different 

intervention groups are shown in Table 84 in the appendix. Addition of the dummy variable 

representing the comparison of control group and intervention group did not lead to a significant 

increase in R2 at a conventional level with ΔR2
 = .05, ∆F = 3.66, p < .10; R2 = .13, R2

adj = .00. The 

intervention condition explained an additional 5% of the variance in the change in team performance. 

These results provided limited support for hypothesis 5b.  

  
Table 17. Simultaneous Regression of Change in Team Performance on Intervention (Unconditional) ……………….. 

Simultaneous Regression of Change in Team Performance on Intervention (Unconditional) 

  Conventional   Bootstrap 

    95% CI  95% B-CI 

Variables B SE β LL UL B-SE LL UL 

Control          

Age  0.00 0.01 -0.04 -0.03 0.02 0.01 -0.02 0.01 

Gender  0.22 0.24 0.11 -0.26 0.70 0.17 -0.16 0.65 

Team size -0.13 0.14 -0.14 -0.40 0.14 0.17 -0.48 0.16 

Team age 0.00 0.05 0.01 -0.09 0.09 0.05 -0.10 0.10 

Firm size -0.01 0.01 -0.08 -0.02 0.01 0.02 -0.05 0.04 

Industry 1 -0.40 0.41 -0.15 -1.21 0.42 0.35 -1.13 0.26 

Industry 2 -0.08 0.31 -0.06 -0.27 0.79 0.34 -0.76 0.52 

Industry 3 0.04 0.30 0.03 -0.57 0.64 0.32 -0.55 0.62 

Industry 4 -0.02 0.39 -0.01 -0.80 0.76 0.44 -0.96 0.73 

Training experience  -0.16 0.17 -0.13 -0.51 0.18 0.19 -0.57 0.18 

Main effect         

Intervention 0.09† 0.05 0.24 0.00a 0.18 0.05 0.01 0.18 

R2 0.13        

R2
adj 0.00        

F        0.87        

df       11,64        

Note. B-CI = bootstrap confidence interval; B-SE = bootstrap standard error; LL = lower limit, UL = upper limit; 
bootstrap sample size = 2000; n = 76. 
† < .10. 
a Exact value -0.0039. 
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To better understand the results, pairwise comparisons of the marginal means with Bonferroni 

correction in an analysis of covariance was conducted. It showed that the decrease from baseline to 

post-test was not significant for the control group (diff = -0.30, ns). For the intervention groups there 

was no significant increase at a conventional level (diff = 0.15, p < .10). Table 18 shows means, 

marginal means, raw differences, and effect sizes. Cohen’s d for the pre-post difference equaled -0.31 

for the control group and 0.20 for the intervention group. The overall effect size dPPC describing the 

standardized mean change for intervention and control group equaled 0.50.  

 
Table 18. Means and Effect Sizes for Change in Team Performance (Unconditional) 

Means and Effect Sizes for Change in Team Performance (Unconditional)  

   Marginal means Raw means 

 Pre Post Diff d g   Pre Post Diff d g 

Control group 5.69 5.39 -0.30 -0.31 -0.30  5.76 5.48 -0.28 -0.30 -0.29 

Intervention group 5.77 5.92 0.15 0.20 0.20  5.76 5.91 0.15 0.19 0.19 

Note. Control variables: gender, age, team age, team size, firm size, industry affiliation, and training experience; n = 
76. 

 

For the multilevel approach, results are displayed in Table 19. Different from the single-level results, 

the unstandardized regression coefficient representing the contrast between control and intervention 

group was positive and significant, b = 0.09, t(76)= 2.09, p < .05. Adding the intervention status dummy 

variable led to a significant increase in the log-likelihood –2*LL coefficient (Δχ2 (1) = 4.23, p < .05). 

Thus, the multilevel results provided support for hypothesis 5b, but support for the hypothesis should 

be interpreted with caution given the marginal significance of the parametric testing procedure. 

 
Table 19. Multilevel Simultaneous Regression of Change in Team Performance on Intervention (Unconditional) 

Multilevel Simultaneous Regression of Change in Team Performance on Intervention (Unconditional) 

 Model (1) Model (2) 

   95% CI   95% CI 

Variables B SE LL UL B SE LL UL 

Control (1)         

Age  0.00 0.01 -0.02 0.02 0.00 0.01 -0.02 0.02 

Gender  0.20 0.23 -0.26 0.65 0.22 0.22 -0.22 0.66 

Team size -0.11 0.13 -0.36 0.14 -0.13 0.13 -0.38 0.12 

Team age 0.00 0.04 -0.09 0.08 0.00 0.04 -0.08 0.09 

Firm size -0.01 0.01 -0.01 0.01 -0.01 0.01 -0.02 0.01 

Industry 1 -0.19 0.37 -0.94 0.55 -0.40 0.38 -1.14 0.35 
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Industry 2 0.07 0.28 -0.50 0.63 -0.08 0.28 -0.65 0.48 

Industry 3 0.20 0.28 -0.35 0.74 0.04 0.28 -0.52 0.59 

Industry 4 0.19 0.35 -0.51 0.90 -0.02 0.36 -0.74 0.70 

Training experience -0.17 0.16 -0.49 0.15 -0.16 0.16 -0.48 0.15 

Main effect (2)         

Intervention     0.09* 0.04 0.00a 0.18 

Pseudo-R2
BR-L1 0.10    0.03    

Pseudo-R2
BR-L2         

Pseudo-R2
SB-L1 0.10    0.03    

Pseudo-R2
SB-L2         

-2*LL    141.95       137.74    

Δ-2*LL    6.83      4.23*   

Δ df    11       1    

Note. LL = lower limit, UL = upper limit; n = 76. 
* p < .05. 
a Exact value 0.0040. 

 

The results of the exploratory analysis adding the four dummy variables for all five groups to the model 

predicting change in team performance are summarized in Table 20 with the different reference groups.  

 
Table 20. Summary of Regression of Team Performance on Intervention Groups (Unconditional) ………….. 

Summary of Regression of Team Performance on Intervention Groups (Unconditional) 

  Conventional   Bootstrap 

    95% CI  95% B-CI 

 B SE β LL UL B-SE LL UL 

 Control as reference group 

Processes 0.56* 0.25 0.42* 0.05 1.06 0.25 0.08 0.97 

Structure 0.71* 0.30 0.40* 0.10 1.31 0.39 0.01 1.52 

Conflicts 0.11 0.29 0.07 -0.47 0.69 0.30 -0.44 0.55 

Perf. mgmt. 0.24 0.34 0.13 -0.43 0.92 0.34 -0.47 1.03 

 Performance management as reference group 

Processes 0.31 0.31 0.24 -0.31 0.93 0.30 -0.18 0.75 

Structure 0.46 0.35 0.26 -0.24 1.16 0.47 -0.35 1.39 

Conflicts -0.13 0.29 -0.08 -0.71 0.45 0.25 -0.57 0.19 

 Conflict management as reference group 

Processes 0.44† 0.24 0.34† -0.04 0.93 0.22 -0.14 0.92 

Structure 0.59* 0.30 0.34* 0.00 a 1.18 0.43 0.02 1.55 

 Structure as reference group 

Processes -0.15 0.24 -0.11 -0.62 0.32 0.35 -0.85 0.43 
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R2 0.19        

R2
adj 0.01        

F 1.04        

df      14,61        

Note. B-CI = bootstrap confidence interval; B-SE = bootstrap standard error; LL = lower limit, UL = upper limit; 
control variables: gender, age, team age, team size, firm size, industry affiliation, and training experience; bootstrap 
sample size = 2000; n = 76. 
a Exact value 0.0025.  
* p < .05, † < .10. 

 

Compared with participants in the control group, participants in the group focusing on team structure 

(b = .71, t(61) = 2.35, p < .05) as well as participants focusing on processes (b = .56, t(61) = 2.22, 

p < .05) reported a significantly higher change in perceived team performance. Participants of both 

groups also differed from the conflict condition (for processes b = .44, t(61) = 1.83, p < .10; for 

structure, b = .59, t(61) = 2.01, p < .05). Table 84 in the appendix shows that the increase in R2 that was 

not significant at a conventional level with ΔR2= .11, ΔF = 2.10, p < .10; R2 = .19, R2
adj

 = .01. Table 21 

shows marginal and raw means for the control group and the four intervention groups. 

 
Table 21. Means for Team Performance for Intervention Groups (Unconditional) 

Means for Team Performance for Intervention Groups (Unconditional) 

   Marginal means Raw means 

 Pre Post Pre Post 

Control group 5.69 5.39 5.76 5.48 

Processes 5.63 5.89 5.63 5.84 

Structure 5.59 6.00 5.58 5.90 

Conflict mgmt. 5.97 5.79 5.91 5.84 

Performance mgmt. 6.16 6.11 6.15 6.22 

Note. Mgmt. = management; control variables: gender, age, team age, team size, firm size, industry affiliation, and 
training experience; n = 76. 

 

When comparing marginal pre- and post-means in an analysis of covariance, participants trained in 

structure (diff = .41, p < .05; Cohen’s d = 0.52, Hedge’s g = 0.50) and trained in processes (diff = 0.26, 

p < .05; Cohen’s d = 0.34, Hedge’s g = 0.34) showed a significant increase from pre-test values to post-

test values. Figure 10 shows the marginal means for both comparisons.  
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Figure 10. Estimated Change in Team Performance (Marginal Means) for Control and Overall 
Intervention Group (10A) and for all Five Groups (10B). 
 

4.1.6 Effect of the intervention on team satisfaction 

The following chapter describes the effect of the intervention on team satisfaction (H6a and H6b), 

which is again analyzed with both the unconditional and the conditional approach. For each approach, 

the results from single-level and multilevel analysis are described.  

Conditional analysis of intervention effect on team satisfaction 

Table 22 displays the results for the simultaneous regression analysis predicting self-reported team 

satisfaction after the intervention (H6a). The regression coefficient representing the comparison 

between control group and intervention group was not significant at a conventional level, b = 0.10, 

t(63)= 1.82, p < .10. The results of the hierarchical regression analysis can be found in Table 85 in the 

appendix. In accordance, the increase in variance after adding the dummy variable for the intervention 

was also not significant at a conventional level, ΔR2
 = .02, p < .10; R2 = .67, F(12,63) = 10.49, R2

adj = .60. 
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Table 22. Simultaneous Regression of Team Satisfaction on Intervention (Conditional) 

Simultaneous Regression of Team Satisfaction on Intervention (Conditional) 

  Conventional    Bootstrap 

    95% CI  95% B-CI 

Variables B SE β LL UL B-SE LL UL 

Control          

Age  0.01 0.01 0.03 -0.02 0.03 0.01 -0.02 0.03 

Gender  0.11 0.28 0.03 -0.45 0.66 0.31 -0.39 0.71 

Team size -0.07 0.16 -0.04 -0.38 0.24 0.20 -0.47 0.31 

Team age 0.01 0.05 0.01 -0.10 0.11 0.06 -0.10 0.09 

Firm size 0.00 0.01 -0.01 -0.02 0.02 0.02 -0.03 0.09 

Industry 1 -0.25 0.47 -0.05 -1.19 0.69 0.48 -1.40 0.76 

Industry 2 -0.22 0.35 -0.09 -0.93 0.50 0.37 -1.00 0.69 

Industry 3 -0.28 0.35 -0.15 -1.08 0.32 0.33 -1.17 0.34 

Industry 4 -0.32 0.45 -0.08 -1.21 0.58 0.50 -1.39 0.77 

Training experience  0.26 0.20 -0.11 -0.15 0.66 0.19 -0.18 0.72 

Previous satisfaction 0.85*** 0.08 0.78 0.68 1.02 0.14 0.57 1.05 

Main effect         

Intervention 0.10† 0.05 0.14 -0.01 0.21 0.07 -0.02 0.24 

R2 0.67***        

R2
adj 0.60        

F       10.49        

df       12,63        

Note. B-CI = bootstrap confidence interval; B-SE = bootstrap standard error; LL = lower limit, UL = upper limit; 
bootstrap sample size = 2000; n = 76. 
*** p < .001, † < .10. 

 

Table 23 shows descriptive statistics and effect sizes for the conditional approach for the dependent 

variable team satisfaction. Cohen’s d comparing marginal means of control condition and intervention 

condition equaled 0.41. In sum, these results provided limited support for hypothesis 6a and should be 

interpreted with caution.   



 Results  

194 

 

 

 
Table 23. Means and Effect Sizes for Change in Team Satisfaction (Conditional) 

Means and Effect Sizes for Team Satisfaction (Conditional) 

 Marginal Mean Raw Mean SD 

 Control group and intervention group 

Control group 5.70 5.97 1.33 

Intervention group 6.19 6.15 1.17 

Difference 0.49 0.18  

Cohen’s d 0.41 0.15  

Hedge’s g 0.41 0.15  

 Five groups 

Control group 5.68 5.97 1.33 

Processes 6.10 5.97 1.16 

Structure 6.86 6.39 0.69 

Conflict mgmt. 5.68 5.91 1.52 

Performance mgmt. 6.39 6.73 0.49 

Note. Mgmt. = management; control variables: gender, age, team age, team size, firm size, industry affiliation, 
previous team satisfaction, and training experience; n = 76. 

 

The unstandardized regression coefficient representing the contrast between control and intervention 

group was not significant at a conventional level, b = 0.11, t(31) = 1.87, p < .10. The inclusion of the 

dummy variable representing the intervention status did not result in a significant increment in the log-

likelihood –2*LL coefficient at the conventional level (Δχ2 (1) = 3.38, p < .10). These results provided 

limited confirmation for hypothesis 6a. Table 24 displays the results of the multilevel analysis for the 

conditional approach.  

 
Table 24. Multilevel Regression of Team Satisfaction on the Intervention (Conditional) 

Multilevel Regression of Team Satisfaction on the Intervention (Conditional)  

 Model (1) Model (2) 

   95% CI   95% CI 

Variables B SE LL UL B SE LL UL 

Control (1)         

Age  0.01 0.01 -0.01 0.04 0.01 0.01 -0.01 0.03 

Gender  0.00 0.24 -0.48 0.47 0.02 0.24 -0.45 0.49 

Team size -0.04 0.18 -0.41 0.32 -0.07 0.17 -0.42 0.28 

Team age 0.00 0.06 -0.13 0.12 0.00 0.06 -0.12 0.12 
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Firm size 0.00 0.01 -0.02 0.02 0.00 0.01 -0.02 0.02 

Industry 1 -0.12 0.54 -1.22 1.00 -0.38 0.54 -1.47 0.73 

Industry 2 -0.05 0.38 -0.83 0.73 -0.25 0.39 -1.03 0.53 

Industry 3 -0.19 0.37 -0.93 0.55 -0.39 0.37 -1.13 0.36 

Industry 4 -0.09 0.48 -1.05 0.88 -0.37 0.48 -1.34 0.61 

Training experience 0.21 0.24 -0.28 0.70 0.23 0.23 -0.24 0.70 

Previous satisfaction  0.83*** 0.08 0.68 0.99 0.84*** 0.08 0.68 0.99 

Main effect (2)         

Intervention     0.11† 0.06 -0.01 0.23 

Pseudo-R2
BR-L1 0.66    0.31    

Pseudo-R2
BR-L2 0.57    0.60    

Pseudo-R2
SB-L1 0.62    0.44    

Pseudo-R2
SB-L2 0.62    0.49    

-2*LL    156.92         153.55    

Δ-2*LL    82.52***        3.38 †   

Δ df    11         1    

Note. LL = lower limit, UL = upper limit; n = 76. 
*** p < .001, ** p < .01,  * p < .05, † < .10. 

 

Exploratory comparisons between the five groups with regard to reported team satisfaction after the 

workshop were conducted (see Table 25): Participants trained in team structure differed from 

participants in the control group (b = 1.18, t(60) = 3.69, p < .001; Cohen’s d = 1.15, Hedge’s g = 1.10), 

in the conflict group (b = 1.18, t(60) = 3.75, p < .001, Cohen’s d = 0.97, Hedge’s g = 0.94), and in the 

process condition (b = -0.76, t(60) = 3.08, p < .01; Cohen’s d = 0.72, Hedge’s g = 0.74).  

Participants in the performance management group also differed from the control group (b = 0.71, 

t(60) = 2.01, p < .05; Cohen’s d = 0.71, Hedge’s g = 0.68) and from the conflict condition (b = -0.71, 

t(60) = -2.35, p < .05; Cohen’s d = 0.59, Hedge’s g = 0.57. However, other than the conventional testing, 

both the bootstrap confidence interval for the regression coefficient included zero for these comparisons 

including the performance management group, hence the results should be interpreted with caution.  
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Table 25. Summary of Regression of Team Satisfaction on the Intervention Groups (Conditional) …………. 

Summary of Regression of Team Satisfaction on Intervention Groups (Conditional) 

  Conventional   Bootstrap 

    95% CI  95% B-CI 

 B SE β LL UL B-SE LL UL 

 Control as reference group 

Processes 0.42 0.26 0.17 -0.11 0.95 0.35 -0.28 1.10 

Structure 1.18*** 0.32 0.36*** 0.54 1.81 0.45 0.44 2.04 

Conflict mgmt. 0.00 0.30 0.00 -0.62 0.60 0.40 -0.86 0.92 

Perf. mgmt. 0.71* 0.35 0.20* 0.00a 1.42 0.45 -0.15 1.70 

 Performance management as reference group 

Processes -0.29 0.33 -0.12 -0.95 0.36 0.35 -0.94 0.47 

Structure 0.47 0.37 0.14 -0.28 1.21 0.46 -0.41 1.38 

Conflict mgmt. -0.71* 0.30 -0.24* -1.32 -0.11 0.37 -1.46 -0.01 

 Conflict management as reference group 

Processes 0.42 0.26 0.17 -0.09 0.92 0.27 -0.07 0.96 

Structure 1.18*** 0.32 0.37*** 0.55 1.81 0.42 0.52 1.88 

 Structure as reference group 

Processes -0.76** 0.25 -0.32** -1.25 -0.27 0.30 -1.33 -0.21 

R2 0.74***        

R2
adj 0.68        

F 5.22        

df      15,60        

Note. B-CI = bootstrap confidence interval; B-SE = bootstrap standard error; LL = lower limit, UL = upper limit; 
perf. mgmt. = performance management, conflict mgmt. = conflict management; bootstrap sample size = 2000; n = 
76. 
a Exact value 0.0022. 
*** < .001, ** < .01, * < .05. 

 

The variance explained significantly increased, with ΔR2
 = .09, ∆F = .5.43, p < .01; R2 = .74, R2

adj = .68. 

The hierarchical regression analysis for the comparison of the intervention group with the control group 

can be found in Table 86 in the appendix. Figure 11 displays the results for both the contrast and the 

comparison of the five groups. 
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Figure 11. Estimated Team Satisfaction (Marginal Means) for Control and Overall Intervention 
Group (11A) and for all Five Groups (11B). 

Unconditional analysis of intervention effect on change in team satisfaction 

Hypothesis 6b proposed that control group and intervention group differ with regard to the change in 

team satisfaction. Results for the simultaneous regression analysis that tested hypothesis 6b are 

displayed in Table 26. The regression coefficient for the comparison was not significant at a 

conventional level (b = 0.11, t(64) = 1.91, p < .10). Applying the bootstrapping procedure resulted in 

the same inferential conclusions. Table 87 in the appendix shows the results of the hierarchical 

regression analysis for the comparison of intervention and control group. Addition of the dummy 

variable representing control group versus intervention group led to an increase in R2 that was not 

significant at a conventional level (ΔR2
 = .05, ∆F = 3.63, p < .10; R2 = .08, R2

adj = .00).  

 
Table 26. Simultaneous Regression of Change in Team Satisfaction on Intervention (Unconditional) ………………… 

Simultaneous Regression of Change in Team Satisfaction on Intervention (Unconditional) 

  Conventional    Bootstrap 

    95% CI  95% B-CI 

Variables B SE β LL UL B-SE LL UL 

Control          

Age  0.00 0.01 -0.02 -0.02 0.03 0.01 -0.02 0.03 

Gender  0.13 0.28 0.06 -0.43 0.70 0.28 -0.32 0.68 
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Team size -0.10 0.16 -0.10 -0.42 0.21 0.21 -0.56 0.30 

Team age 0.00 0.05 -0.01 -0.11 0.10 0.06 -0.11 0.07 

Firm size 0.00 0.01 -0.03 -0.02 0.02 0.02 -0.03 0.08 

Industry 1 -0.31 0.48 -0.11 -1.27 0.64 0.47 -1.44 0.63 

Industry 2 -0.23 0.36 -0.15 -0.95 0.49 0.36 -0.92 0.59 

Industry 3 -0.35 0.35 -0.23 -1.05 0.36 0.32 -1.13 0.31 

Industry 4 -0.30 0.46 -0.13 -1.22 0.61 0.49 -1.31 0.68 

Training experience  0.19 0.20 0.13 -0.21 0.60 0.21 -0.29 0.67 

Main effect         

Intervention 0.11† 0.06 0.24 -0.01 0.21 0.07 -0.03 0.24 

R2 0.08        

R2
adj 0.00        

F        0.47        

df       11,64        

Note. B-CI = bootstrap confidence interval; B-SE = bootstrap standard error; LL = lower limit, UL = upper limit; 
conducted with 2000 bootstrap samples; n = 76. 
† < .10. 

 

Table 27 shows the pre- and post-values for control group and intervention group. Cohen’s d for the 

pre-post difference equaled -0.35 (Hedge’s g = -0.35) for the control group and 0.10 (Hedge’s g = 0.10) 

for the intervention group. The overall effect size dPPC (the standardized mean change for intervention 

and control group) equaled 0.49. In sum, the support for hypothesis 6b is limited.  

 
Table 27. Means and Marginal Means for Change in Team Satisfaction (Unconditional) 

Means and Marginal Means for Change in Team Satisfaction (Unconditional) 

   Marginal means Means 

       Pre Post Diff d Pre Post Diff      d 

Control group 6.26 5.85 -0.41 -0.35 6.30 5.97 -0.33 -0.27 

Intervention group 6.05 6.16 0.11 0.10 6.04 6.15 0.11 0.10 

Note. Control variables: gender, age, team age, team size, firm size, industry affiliation, previous training experience; 
n = 76. 

 

For the unconditional multilevel approach, results are displayed in Table 28. The unstandardized 

regression coefficient representing the contrast between control and intervention group was not 

significant at a conventional level, b = 0.11, t(28)= 1.87, p < .10. Adding the intervention status dummy 

variable led to an increment in the log-likelihood –2*LL coefficient (Δχ2 (1) = 3.36, p < .10), but not at 

a conventional significance level. The results provided only limited support for hypothesis 6b. 
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Table 28. Multilevel Regression of Change in Team Satisfaction on the Intervention (Unconditional) ………………. 

Multilevel Regression of Change in Team Satisfaction on the Intervention (Unconditional) 

 Model (1) Model (2) 

   95% CI   95% CI 

Variables B SE LL UL B SE LL UL 

Control (1)         

Age  0.01 0.01 -0.02 0.04 0.01 0.01 -0.02 0.03 

Gender  -0.02 0.24 -0.51 0.47 0.01 0.24 -0.47 0.50 

Team size -0.09 0.19 -0.47 0.29 -0.11 0.18 -0.38 0.25 

Team age -0.02 0.06 -0.15 0.11 -0.02 0.06 -0.13 0.10 

Firm size 0.00 0.01 -0.02 0.02 0.00 0.01 -0.02 0.02 

Industry 1 -0.19 0.56 -1.35 0.97 -0.45 0.56 -1.60 0.69 

Industry 2 -0.07 0.40 -0.88 0.74 -0.28 0.40 -1.09 0.53 

Industry 3 -0.14 0.38 -0.90 0.63 -0.34 0.38 -1.11 0.43 

Industry 4 -0.09 0.50 -1.10 0.92 -0.37 0.50 -1.38 0.64 

Training experience -0.17 0.16 -0.49 0.15 0.14 0.23 -0.34 0.63 

Main effect (2)         

Intervention     0.11† 0.06 -0.01 0.24 

Pseudo-R2
BR-L1 0.03    0.00    

Pseudo-R2
BR-L2 0.00    0.17    

Pseudo-R2
SB-L1 0.01    0.07    

Pseudo-R2
SB-L2 0.00    0.10    

-2*LL    161.66       158.03    

Δ-2*LL    1.27      3.36†   

Δ df    11       1    

Note. LL = lower limit, UL = upper limit; n = 76. 
† < .10. 
a Exact value 0.0040. 

 

When conducting pairwise comparisons of the marginal means with Bonferroni correction in an 

analysis of covariance, both changes were not significant, neither for the control group (diff = .41, ns) 

nor for the intervention group (diff = 0.12, ns). Figure 12 illustrates these results.  
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Figure 12. Estimated Change in Team Satisfaction (Marginal Means) for Control and Overall 
Intervention Group (12A) and for all Five Groups (12B). 

 

An exploratory analysis of the differences among the five groups yielded the following results: The 

unstandardized regression coefficients comparing participants trained in team structure were significant 

for the comparison with the control group (b = 1.25, t(61) = 3.84, p < .001), conflict management 

(b = 1.27, t(61) = 4.09, p < .001), and processes (b = -0.79, t(61) = 3.02, p < .01). The coefficients for 

the comparison with the control group with participants trained in processes (b = .46, t(61) = 1.72, 

p < .10) and performance management (b = .67, t(61) = 1.88, p < .10) were not significant at a 

conventional level. Processes (b = .48, t(61) = 1.87, p < .10) and performance management (b = .69, 

t(61) = 2.24, p < .05) moreover differed from the conflict condition (see Table 29). For these four 

results, the bootstrap confidence interval included zero. 

When comparing marginal means in an analysis of covariance, only participants trained in structure 

(diff = 0.83, p < .001; Cohen’s d = 0.83, Hedge’s g = 0.80) showed a significant increase in team 

performance. Participants trained in conflicts (diff = -0.44, p < .05; Cohen’s d = -0.34, Hedge’s g = 

0.33) showed a significant decrease from pre-test values to post-test values. Adding the four dummy 

variables for all five groups to the model predicting change in team satisfaction resulted in a significant 

increase in R2 with ΔR2
 = .27, ΔF = 5.96, p < .001; R2 = .30, R2

adj
 = .14 (see Table 87 in the appendix).  
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Table 29. Summary of Regression of Change in Team Satisfaction on the Intervention Groups (Unconditional) 

Summary of Regression of Change in Team Satisfaction on the Intervention Groups (Unconditional) 

  Conventional    Bootstrap 

    95% CI  95% B-CI 

 B SE β LL UL B-SE LL UL 

 Control as reference group 

Processes 0.46† 0.27 0.31† -0.07 0.99 0.35 -0.25 1.13 

Structure 1.25*** 0.32 0.63*** 0.62 1.89 0.48 0.29 2.15 

Conflicts -0.02 0.31 -0.01 -0.63 0.59 0.41 -0.84 0.72 

Perf. mgmt. 0.67† 0.36 0.31† -0.04 1.38 0.47 -0.31 1.63 

 Performance management as reference group 

Processes -0.21 0.33 -0.14 -0.86 0.44 0.38 -0.83 0.45 

Structure 0.58 0.37 0.29 -0.15 1.32 0.54 -0.34 1.57 

Conflict mgmt. -0.69* 0.31 -0.37* -1.30 -0.08 0.37 -1.39 -0.05 

 Conflict management as reference group 

Processes 0.48† 0.26 0.32† -0.03 0.99 0.27 -0.05 1.09 

Structure 1.27*** 0.31 0.64*** 0.65 1.89 0.46 0.49 2.26 

 Structure as reference group 

Processes -0.79* 0.25 -0.53* -0.30 -1.29 -0.30 -1.58 -0.19 

R2 0.30†        

R2
adj 0.14        

F 1.84        

df        i14,61        

Note. B-CI = bootstrap confidence interval; B-SE = bootstrap standard error; LL = lower limit, UL = upper limit; 
bootstrap sample size = 2000; n = 76. 
a Exact value 0.0025. 
*** < .001, * <.05, † < .10. 

4.1.7 The moderating effect of learning behavior 

The following chapter contains the findings from analyzing the role of learning behavior as a 

moderating factor in relations of the intervention with both team performance (H7) and team 

satisfaction (H8). The analysis presented here focuses on the conditional approach; the results for the 

unconditional approach can be found in the appendix (Table 88 to Table 95). For both dependent 

variables, after presenting the results of simultaneous and hierarchical regression analyses, the results 

of the simple slope analysis and of the Johnson-Neyman technique are reported. 
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Learning behavior as moderator of the relation between intervention and team performance 

Hypothesis 7 proposed a moderating effect of learning behavior on the relation between intervention 

and team performance after the intervention. Table 30 shows the results of the simultaneous regression 

analysis for team performance. The moderating effect of learning behavior on team performance was 

supported through parametric hypothesis testing: b = -0.08, t(61) = -2.01, p < .05. Bootstrapping yielded 

results that were not significant at a conventional level with confidence intervals including zero.  

 
Table 30. Moderated Simultaneous Regression of Team Performance on the Intervention, Learning Behavior, and Interaction (Conditional) 

Moderated Simultaneous Regression of Team Performance on the Intervention, Learning Behavior, and 

Interaction (Conditional) 

  Conventional   Bootstrap 

    95% CI  95% B-CI 

Variables B SE β LL UL B-SE LL UL 

Control          

Age  0.01 0.01 0.06 -0.01 0.03 0.01 -0.01 0.02 

Gender  0.16 0.22 0.07 -0.27 0.60 0.16 -0.15 0.50 

Team size -0.15 0.12 -0.14 -0.39 0.09 0.14 -0.42 0.12 

Team age -0.03 0.04 -0.07 -0.11 0.05 0.05 -0.12 0.05 

Firm size 0.00 0.01 0.00 -0.01 0.01 0.02 -0.03 0.08 

Industry 1 -0.38 0.36 -0.13 -1.10 0.34 0.39 -1.13 0.25 

Industry 2 -0.17 0.27 -0.11 -0.71 0.37 0.37 -0.87 0.44 

Industry 3 -0.07 0.26 -0.04 -0.60 0.46 0.35 -0.69 0.52 

Industry 4 -0.45 0.36 -0.18 -1.24 0.22 0.54 -1.59 0.48 

Training experience  -0.08 0.16 -0.05 -0.38 0.23 0.15 -0.37 0.19 

Prev. performance 0.51*** 0.11 0.55*** 0.29 0.73 0.18 0.25 0.88 

Main effect         

Intervention 0.09* 0.04 0.21* 0.01 0.17 0.06 -0.02 0.22 

Moderation         

Learning behavior 0.14 0.09 0.18 -0.03 0.32 0.16 -0.05 0.35 

Interaction  -0.08* 0.04 -0.19* -0.16 0.00a 0.09 -0.23 0.02 

R2 0.54***        

R2
adj 0.44        

F        5.08        

df        14,60        

Note. B-CI = bootstrap confidence interval; B-SE = bootstrap standard error; LL = lower limit, UL = upper limit; 
interaction = intervention x learning behavior; prev. performance = previous performance; bootstrap sample size = 
2000; n = 75. 
* p < .05, ** p < .01, *** p < .001, † < .10. 
a Exact value -0.0019. 
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Hierarchical regression analysis corroborated the parametric results from single-level regression. The 

results of step 1 and step 2 were identical to those of the conditional model without interaction effect. 

Learning behavior, which was included in a third step, did not significantly increase variance explained 

(∆R2 = .02, ∆F = 1.96, ns; R2 = .51, R2
adj = .41). Including the interaction component increased the 

determination coefficient for team performance (∆R2= .03, ∆F = 4.24, p < .05; R2 = .54, R2
adj = .44). 

Table 88 in the appendix provides the detailed results of the moderated hierarchical regression for team 

performance.  

Simple slope analysis and the regions of significance approach provided more insight into these results. 

The simple slope was significant for low and medium levels of learning behavior, LBlow, t(60) = 2.28, 

p < .05; LBmed, t(60) = 3.13, p < .01 The (centered) moderator value defining the Johnson-Neyman 

region of significance was 0.13. Under the condition of learning behavior higher than 0.13 

(corresponding to an uncentered value of 4.66), the control group and the intervention group did not 

differ significantly. Bootstrapping the conditional indirect effect confirmed the results (see Table 31). 

Figure 13 shows the interaction relationship.  

 
 
Table 31. Conditional Effect (Role Clarity) of the Intervention on Team Performance 

Conditional Effect (Role Clarity) of the Intervention on Team Performance  

   95% B-CI 

Values learning behavior Effect  B-SE LL UL 

Low (-0.98) 0.17** 0.06 0.06 0.28 

Med (0.00) 0.09* 0.04 0.01 0.17 

High (0.98) 0.01 0.06 -0.10 0.13 

Note. LL = lower limit, UL = upper limit; control variables: gender, age, team age,  team size, firm size, industry 
affiliation, training experience, previous performance, and learning behavior; bootstrap sample size = 2000; n = 
75. 
** < .05, * < .01.  
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Figure 13. Moderating Effect of Learning Behavior on the Effect of the Intervention on Team 
Performance after the Intervention. 

 

Table 32 reports the results of the multilevel moderation analysis. Hypotheses 7 that proposed a 

moderating effect of learning behavior on the relationship between intervention and team performance 

(covariate-covariate interaction, Heck et al., 2014) was supported, b = -0.08, t(75) = -2.01, p < .05.  

 
Table 32. Moderation Analysis—Multilevel Simultaneous Regression of Team Performance on the Intervention, Learning Behavior, and Interaction 

Moderation Analysis—Multilevel Simultaneous Regression of Team Performance on the Intervention, Learning 

Behavior, and Interaction  

 Model (3) Model (4) 

   95% CI   95% CI 

Variables B SE LL UL B SE LL UL 

Control (1)         

Age  0.01 0.01 -0.01 0.02 0.01 0.01 -0.01 0.02 

Gender  0.09 0.20 -0.30 0.49 0.14 0.19 -0.24 0.53 

Team size -0.08 0.12 -0.33 0.17 -0.15 0.11 -0.38 0.09 

Team age -0.01 0.04 -0.09 0.07 -0.03 0.04 -0.10 0.05 

Firm size 0.00 0.01 -0.01 0.01 0.00 0.01 -0.01 0.01 

Industry 1 -0.35 0.35 -1.14 0.44 -0.37 0.33 -1.09 0.35 

Industry 2 -0.12 0.26 -0.68 0.45 -0.16 0.25 -0.68 0.36 

Industry 3 -0.05 0.26 -0.60 0.50 -0.05 0.24 -0.56 0.46 

Industry 4 -0.41 0.35 -1.13 0.32 -0.43 0.33 -1.11 0.25 

Training experience -0.15 0.15 -0.48 0.18 -0.07 0.14 -0.38 0.24 

Previous team performance 0.50*** 0.10 0.30 0.70 0.50*** 0.10 0.31 0.70 

Main effect (2)         

Intervention 0.10* 0.04 0.01 0.18 0.09* 0.04 0.01 0.17 

Moderation (3)         
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Learning behavior 0.12 0.08 -0.04 0.28 0.13† 0.08 -0.02 0.29 

Interaction (4)         

Interaction     -0.08* 0.04 -0.15 -0.01 

Pseudo-R2
BR-L1 0.00    0.02    

Pseudo-R2
BR-L2 0.71    0.20    

Pseudo-R2
SB-L1 0.06    0.08    

Pseudo-R2
SB-L2 0.22    0.12    

-2*LL    115.36       110.26    

Δ-2*LL    2.38         5.11*    

Δ df    1       1    

Note. Interaction 1 = intervention x learning behavior; comparison model for model (3) was model (2) from Table 
15; for model (4), the comparison model was model (3); n = 75. 
* p < .05, ** p < .01, *** p < .001, † < .10. 

 

The inclusion of the dummy variable into the model increased the log-likelihood –2*LL coefficient 

significantly (Δχ2 (1) = 5.11, p < .05). Thus, the multilevel results provided support for hypothesis 7.  

Learning behavior as moderator of the relation between intervention and team satisfaction 

The results of the moderated simultaneous regression analysis for satisfaction (H8) are shown in Table 

33. The moderating effect of learning behavior on the relationship between the intervention and team 

satisfaction was significant only at a non-conventional level both with parametric hypothesis testing 

(b = -0.09, t(60) = -1.70, p < .10) and with bootstrapping.  

 
Table 33. Moderated Simultaneous Regression of Team Satisfaction on the Intervention, Learning Behavior, Interaction, and Previous Satisfaction (Conditional) 

Moderated Simultaneous Regression of Team Satisfaction on the Intervention, Learning Behavior, Interaction, 

and Previous Satisfaction (Conditional) 

  Conventional   Bootstrap 

    95% CI  95% B-CI 

Variables B SE β LL UL B-SE LL UL 

Control          

Age  0.01 0.01 0.04 -0.02 0.03 0.01 -0.01 0.03 

Gender  0.20 0.29 0.06 -0.37 0.77 0.32 -0.30 0.84 

Team size -0.15 0.16 -0.09 -0.47 0.17 0.21 -0.53 0.27 

Team age -0.01 0.05 -0.01 -0.11 0.10 0.06 -0.12 0.08 

Firm size 0.00 0.01 -0.02 -0.02 0.02 0.02 -0.03 0.09 

Industry 1 -0.22 0.48 -0.05 -1.17 0.73 0.52 -1.41 0.85 

Industry 2 -0.25 0.35 -0.10 -0.96 0.46 0.40 -1.08 0.74 

Industry 3 -0.39 0.35 -0.16 -1.09 0.30 0.34 -1.20 0.37 
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Industry 4 -0.45 0.46 -0.11 -1.38 0.47 0.56 1.53 0.85 

Training experience  0.35† 0.21 0.14 -0.07 0.76 0.19 -0.08 0.81 

Prev. satisfaction 0.82*** 0.10 0.75 0.62 1.01 0.15 0.49 1.07 

Learning behavior 0.06 0.11 0.10 -0.16 0.28 0.11 -0.08 0.23 

Main effect         

Intervention 0.09† 0.04 0.05 0.01 0.17 0.09 -0.07 0.28 

Interaction         

Interaction -0.09† 0.05 0.05 -0.19 0.02 0.08 -0.19 0.04 

R2 0.69***        

R2
adj 0.61        

F        9.42        

df        14,60        

Note. B-CI = bootstrap confidence interval; B-SE = bootstrap standard error; LL = lower limit, UL = upper limit; 
interaction = intervention x learning behavior; prev. satisfaction = previous satisfaction; bootstrap sample size = 
2000; n = 75. 
*** p < .001, * p < .01,* p < .05, † < .10. 

 

The increase of the determination coefficient was 2%, ∆R2= .02, ∆F = 2.89, p < .10; R2 = .69, R2
adj = .61 

(see Table 93 in the appendix). The simple slope was significant for low learning behavior, LBlow, 

t(60) = 2.48, p < .05 and significant at a non-conventional level for medium level LBmed, t(60) = 1.73, 

p < .10. Bootstrapping the conditional indirect effects confirmed these results (see Table 34). 

 
Table 34. Conditional Effect (Role Clarity) of the Intervention on Team Satisfaction 

Conditional Effect (Role Clarity) of the Intervention on Team Satisfaction 

   95% B-CI 

Values learning behavior Effect  B-SE LL UL 

Low (-0.98) 0.18* 0.07 0.03 0.32 

Med (0.00) 0.09† 0.05 -0.02 0.20 

High (0.98) 0.01 0.08 -0.14 0.16 

Note. LL = lower limit, UL = upper limit; control variables: gender, age, team age, team size, firm size, industry 
affiliation, training experience, previous satisfaction, and learning behavior; bootstrap sample size = 2000; n = 75. 
* p < .05, † < .10. 

 

The Johnson-Neyman region of significance begun with -0.18. For values below -0.18, the slopes were 

significant. Figure 14 shows the interaction relationship. In summary, these results provided limited 

support for hypothesis 8.  
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Figure 14. Moderating Effect of Learning Behavior on the Effect of the Intervention on Team 
Satisfaction After the Intervention. 

 

Table 35 reports the results of the multilevel analysis testing the moderation proposed in hypothesis 8. 

The moderating effect of learning behavior on the relationship between intervention and team 

satisfaction was not significant at a conventional level, b = -0.08, t(73) = -1.81, p < .10. Following the 

addition of the dummy variable into the model, the log-likelihood –2*LL coefficient increased, but not 

at a conventional level (Δχ2 (1) = 3.19, p < .10). Hypothesis 8 was thus partly supported.  

 
Table 35. Moderation Analysis—Multilevel Simultaneous Regression of Team Satisfaction on the Intervention, Learning Behavior, and Interaction 

Moderation Analysis—Multilevel Simultaneous Regression of Team Satisfaction on the Intervention, Learning 

Behavior, and Interaction 

 Model (3) Model (4) 

   95% CI   95% CI 

Variables B SE LL UL B SE LL UL 

Control (1)         

Age  0.01 0.01 -0.01 0.23 0.01 0.01 -0.01 0.03 

Gender  0.06 0.25 -0.43 0.55 0.10 0.24 -0.39 0.58 

Team size -0.09 0.17 -0.44 0.26 -0.16 0.17 -0.51 0.19 

Team age 0.00 0.06 -0.11 0.12 -0.01 0.05 -0.13 0.10 

Firm size 0.00 0.01 -0.02 0.02 0.00 0.01 -0.02 0.02 

Industry 1 -0.34 0.53 -1.44 0.75 -0.34 0.52 -1.40 0.71 

Industry 2 -0.26 0.38 -1.03 0.52 -0.30 0.37 -1.05 0.45 

Industry 3 -0.41 0.37 -1.15 0.33 -0.40 0.36 -1.12 0.32 

Industry 4 -0.47 0.49 -1.46 0.51 -0.48 0.47 -1.43 0.47 

Training experience 0.23 0.23 -0.23 0.70 0.32 0.22 -0.13 0.78 
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Previous satisfaction  0.82*** 0.08 0.65 0.99 0.81*** 0.08 0.65 0.98 

Main effect (2)         

Intervention 0.11† 0.06 -0.01 0.23 0.10† 0.04 0.01 0.17 

Moderation (3)         

Learning behavior 0.06 0.09 -0.13 0.24 0.07 0.09 -0.11 0.25 

Interaction (4)         

Interaction      -0.08† 0.04 -0.17 0.01 

Pseudo-R2
BR-L1 0.00    0.02    

Pseudo-R2
BR-L2 0.07    0.12    

Pseudo-R2
SB-L1 0.01    0.06    

Pseudo-R2
SB-L2 0.03    0.08    

-2*LL     151.55        148.30    

Δ-2*LL     2.07          3.19†    

Δ df     1        1    

Note. Interaction = intervention x learning behavior; comparison model for model (3) was model (2) from Table 
24; for model (4), the comparison model was model (3); n = 75. 
* p < .05, ** p < .01, *** p < .001, † < .10. 

4.1.8 Summary of the effect of the intervention 

Table 36 summarizes the results from the previous section concerning the appraisal of the intervention 

(one-time measures; H1-H4), the pre-post analyses with regard to team performance and team 

satisfaction (H5a-6b) and the moderating effect of prior learning behavior (H7 and H8). In sum, 

hypotheses about the effectiveness of the intervention measured by one-time measures received 

support. The results also provided support for hypotheses 5a and 5b that proposed a higher team 

performance of the intervention group compared to the control group. However, support for hypothesis 

5b was not consistent across the different testing procedures with the parametric single-level testing 

procedures not yielding significant results at a conventional level. The exploratory analysis of the five 

groups with regard to showed first that for both approaches, participants in the teamwork sessions on 

team processes and on team structure differed from the control group. Second, there was also a tendency 

of the participants of these two groups to differ from participants who attended the teamwork session 

on conflicts, but these results need to be interpreted with caution. Third, participants from the groups 

focusing on processes and structure also showed a significant increase in team performance from 

baseline to post-intervention questionnaire.  

With regard to team satisfaction, the results provide limited support for hypotheses 6a and 6b. They 

need to be interpreted with caution given that the conditional and the unconditional approach (both 

single-level and multilevel) only showed a difference between control and intervention group that was 

significant at a non-conventional level. An exploratory analysis of the five groups showed first that for 
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both conditional and unconditional approach, the participants of the intervention on team structure and 

team performance management differed from the control group. Second, they also differed from the 

participants in the intervention on conflict management. Third, only the intervention on team structure 

resulted in a significant increase in team satisfaction from baseline to post-intervention questionnaire. 

Moreover, teams who participated in the workshop on conflict management showed a significant 

decrease in team satisfaction. The hypotheses regarding the moderating effect of learning behavior 

received limited support. Hypothesis 7 was supported by all but one statistical approach, whereas 

hypothesis 8 was supported at a non-conventional level of significance.  

 
Table 36. Summary of Hypotheses about the Effect of the Intervention 
Summary of Hypotheses about the Effect of the Intervention 

Hypotheses Result 

Hypothesis 1 … 
The overall affective reaction to the intervention will be significantly more positive in 
the intervention group than in the control group. � 

Hypothesis 2 
….. 

The intervention group and the control group will not differ with regard to the 
estimated usefulness of the feedback session. � 

Hypothesis 3 
….. 

The four sub-groups within the intervention group will not differ significantly with 
regard to the estimated usefulness of the teamwork session. � 

Hypothesis 4 
….. 

The perceived intervention effectiveness three months after the intervention will be 
significantly more positive for the intervention group than for the control group.  � 

Hypothesis 5a 
……….. 
…………. 

The intervention positively influences perceived team performance, that is, 
intervention group and control group differ with regard to the perceived team 
performance after the training. 

� 

Hypothesis 5b 
………….. 
…………. 

The intervention positively influences perceived team performance, that is, 
intervention group and control group differ with regard to the change of perceived 
team performance from pre-intervention to post-intervention measurement. 

(�)a 

Hypothesis 6a 
……… 
…………….. 

The intervention positively influences team satisfaction, that is, intervention group 
and control group differ with regard to the perceived team satisfaction after the 
training. 

~ 

Hypothesis 6b 
…….. 
……………… 

The intervention positively influences team satisfaction, that is, intervention group 
and control group differ with regard to the change of team satisfaction from pre-
intervention to post-intervention measurement. 

~ 

Hypothesis 7 
……  

Team learning behavior has a moderating effect on the relationship between team 
intervention and team performance after the intervention.  (�)b 

Hypothesis 8 
……. 

Team learning behavior has a moderating effect on the relationship between team 
intervention and team satisfaction after the intervention.  ~ 

Note. � = supported by all of the applied statistical approaches; (�) = supported by most of the applied statistical 
approaches; ~ = not significant at a conventional level, p < .10. 
a Parametric testing procedures did not support the hypothesis on a conventional level, p < .10. 
b Bootstrapping did not support the hypothesis, whereas parametric and multilevel analyses supported it.  

 

  



 Results  

210 

 

4.2 Mechanisms of the Effect of the Intervention on Team Performance and 

Team Satisfaction 

The following chapters provide the results of the mediation analysis of the study exploring the effects 

of the intervention. First, in Chapter 4.2.1, the results of the analysis investigating the indirect effect of 

formal learning on team performance are described. Chapter 4.2.2 focuses on the indirect effect of 

formal learning on team satisfaction. As for the moderation analyses (Chapter 4.1.7), the focus is on 

the conditional approach that predicts team performance and team satisfaction after the intervention. 

The mediation models are tested with both the causal steps approach and the product of coefficient 

approach (see Chapter 3.4.4), and for each approach single-level and multilevel analysis was conducted 

(see Chapter 3.4.5).  

4.2.1 Mediated effect of the intervention on team performance 

In the following sections, the results from testing the different hypotheses that proposed an effect of the 

intervention on team performance through mediating mechanisms are presented (H9a, H10a, H12a, 

H14a, H15a, H17a). As introduced in Chapter 3.4, the causal steps approach was employed to test the 

hypotheses regarding the path coefficients (H9a and H10a for the mediator role clarity; H14a and H15a 

for the mediator information sharing quality). The product of coefficients approach directly tests 

hypotheses 12a and 17a concerning the mediating role of role clarity and information sharing quality. 

After testing the hypotheses, information on effect sizes provides additional information on the found 

effects.  

Causal steps approach 

Table 37 shows the results of the causal steps approach to test the mediated effect of the intervention 

on team performance. A significant total effect of the intervention on team performance after the 

intervention has already been demonstrated in Chapter 4.1.5. The direct effect c´ did not differ 

statistically from zero, neither for the parametric approach (c´ = 0.03, t(61) = 0.90, ns) nor for the 

bootstrapping approach with the confidence interval including zero.  
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Table 37. Causal Steps Approach—Effect Estimates of Multiple Model Regressing Team Performance on the Intervention  

Causal Steps Approach—Effect Estimates of Multiple Mediation Model Regressing Team Performance on 

Intervention  

  Conventional    Bootstrap 

    95% CI  95% B-CI 

 B SE β LL UL B-SE LL UL 

Total effect c 0.10* 0.04 0.22 0.01 0.18 0.05 0.00a 0.21 

Direct effect c´ 0.03 0.03 0.07 -0.04 0.10 0.12 -0.07 0.13 

Path a1 0.11* 0.04 0.24 0.02 0.20 0.06 -0.01 0.23 

Path a2 0.13* 0.06 0.21 0.01 0.25 0.06 -0.01 0.22 

Path b1 0.07 0.10 0.07 -0.12 0.26 0.11 -0.14 0.27 

Path b2 0.44*** 0.07 0.63 0.31 0.58 0.08 0.29 0.60 

Note. B-CI = bootstrap confidence interval; B-SE = bootstrap standard error; LL = lower limit, UL = upper limit; a1 

and b1 = coefficients for role clarity, a2 and b2 = coefficients for information sharing quality; control variables: 
gender, age, team age, team size, firm size, industry affiliation, previous performance, and previous training 
experience; bootstrap sample size = 2000; n = 76. 
a Exact value 0.0002. 
*** < .001, * < .05. 

 

Three of the four path coefficients in the focus of the mediation analysis significantly differed from 

zero. The intervention was significantly related to role clarity, thereby supporting hypothesis 9a 

(a1 = 0.11, t(63) = 2.50, p < .05). However, the analysis revealed that role clarity was not related to 

performance (b1 = 0.07, t(61) = 0.75, ns) as assumed in hypothesis 10a. For information sharing quality, 

both path coefficients were significantly different from zero (a2 = 0.13, t(63) = 2.15, p < .05; b2 = 0.44, 

t(61) = 6.49, p < .001). Thus, hypotheses 14a and 15a were supported. Bootstrapping procedures 

corroborated the results; for the a-paths (H9a and H14a), however, this was not the case at a 

conventional level of significance. Table 38 shows the results of the simultaneous regression analysis.  

 
Table 38. Causal steps approach—Simultaneous Regression of Role Clarity, Information Sharing Quality, and Team Performance on the Intervention 

Causal steps approach—Simultaneous Regression of Role Clarity, Information Sharing Quality, and Team 

Performance on the Intervention 

  Team performance 

 Role clarity Inf. sharing quality Total effect model Direct effect model 

Variables B SE     B SE       B       SE B SE 

Control          

Age  0.01 0.01 0.00 0.01 0.00 0.01 0.01 0.01 

Gender  -0.32 0.23 -0.02 0.32 0.07 0.22 0.10 0.17 

Team size -0.29* 0.13 0.00 0.18 -0.08 0.12 -0.06 0.10 
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Team age -0.14** 0.04 0.08 0.06 -0.01 0.04 -0.03 0.03 

Firm size 0.01 0.01 0.00 0.01 0.00 0.01 0.00 0.01 

Industry 1 -1.44*** 0.38 -0.66 0.53 -0.43 0.37 -0.04 0.31 

Industry 2 -0.65* 0.29 0.31 0.40 -0.14 0.28 -0.24 0.22 

Industry 3 -0.11 0.28 0.02 0.39 -0.04 0.27 -0.04 0.21 

Industry 4 -0.63† 0.37 0.20 0.51 -0.29 0.35 -0.33 0.28 

Training experience -0.09 0.16 -0.13 0.22 -0.14 0.15 -0.08 0.12 

Prev. performance 0.35** 0.10 0.82*** 0.13 0.61*** 0.09 0.22* 0.09 

Main effect         

Intervention 0.11*      0.04 0.13*      0.06 0.10* 0.04 0.03 0.03 

Role clarity       0.07 0.10 

Inf. sharing quality       0.44*** 0.07 

R2 0.49***  0.47***  0.49***  0.72***  

R2
adj 0.39  0.36  0.39  0.65  

F 5.05  4.58  5.06     11.11  

df     12,63      12,63     12,63     14,61  

Note. Prev. performance = previous performance; inf. sharing quality = information sharing quality; n = 76. 
* p < .05, ** p < .01, *** p < .001, † < .10. 

 

Inclusion of the control variables into the model did not significantly increase explained variance for 

none of the three variables. Adding the intervention significantly improved the prediction of role clarity 

(∆R2 = .05, ∆F = 6.26, p < .05; R2 = .49, R2
adj = .39), information sharing quality (∆R2= .04, ∆F = 4.62, 

p < .05; R2 = .47, R2
adj = .36), and team performance (∆R² = .04, ∆F = 5.27, p < .05; R2

 = .49, R2
adj = .39) 

Table 96 to Table 98 in the appendix display the findings of the single-level hierarchical regression 

analyses.  

Table 39 shows the findings of the causal steps approach according to the multilevel CWC(M) analysis 

for a 2-1-1 model as suggested by Zhang et al (2009). The total effect was significant, b = 0.11, 

t(23) = 2.44, p < .05. The direct effect was not significantly different from zero (b = 0.02, t(31) = 0.48, 

ns). For role clarity, comparable with the results of the single-level mediation, the a-path was significant 

(b = 0.11, t(28) = 2.44, p < .05), confirming hypothesis 9a. The b-path was not significantly different 

from zero (b = 0.13, t(31) = 1.02, ns). Thus, consistent with the single-level approach, hypothesis 10a 

assuming an effect of role clarity on team performance could not be supported. For information sharing, 

hypotheses 14a and 15a could be supported as both path coefficients were significantly different from 

zero (a-path, b = 0.16, t(26) = 2.49, p < .05; b-path, b = 0.49, t(46) = 7.08, p < .001).  
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Table 39. Causal Steps Approach—Simultaneous Regression of Role Clarity, Information Sharing Quality, and Team Performance on Intervention and Mediators (CWC(M) Analysis) 

Causal Steps Approach—Simultaneous Regression of Role Clarity, Information Sharing Quality, and Team 

Performance on Intervention and Mediators (CWC(M) Analysis)  

  Team performance 

 Role claritya Inf. sharing quality Total effect model Direct effect model 

Variables     B    SE      B     SE       B       SE  B SE 

Control          

Age  0.01 0.01 0.00 0.01 0.01 0.01 0.01 0.02 

Gender  -0.32 0.23 -0.01 0.28 0.00 0.19 0.09 0.15 

Team size -0.28* 0.13 0.03 0.19 -0.05 0.13 -0.04 0.09 

Team age -0.14** 0.04 0.08 0.06 -0.01 0.04 -0.03 0.03 

Firm size 0.01 0.01 0.00 0.00 0.00 0.01 0.00 0.01 

Industry 1 -1.46** 0.40 -0.82 0.57 -0.39 0.40 0.14 0.31 

Industry 2 -0.67* 0.30 0.27 0.42 -0.08 0.29 -0.17 0.21 

Industry 3 -0.13 0.30 -0.06 0.41 0.02 0.28 0.02 0.19 

Industry 4 -0.65† 0.38 0.07 0.53 -0.26 0.37 -0.23 0.26 

Training experience -0.09 0.17 -0.16 0.24 -0.14 0.17 -0.07 0.11 

Previous team 
performance 

0.33** 0.10 0.73*** 0.12 0.52*** 0.08 0.19* 0.08 

Main effect level 1         

Role clarity       0.06 0.11 

Inf. sharing quality       0.32** 0.10 

Main effect level 2         

Intervention mean 0.11* 0.05 0.16* 0.06 0.11* 0.04 0.02 0.03 

Role clarity mean       0.13 0.13 

Inf. sharing quality   
mean 

      0.49*** 0.07 

Pseudo-R2
BR-L1 0.05  0.09  0.01  0.36  

Pseudo-R2
BR-L2 0.35  0.01  0.22  0.85  

Pseudo-R2
SB-L1 0.09  0.07  0.09  0.54  

Pseudo-R2
SB-L2 0.12  0.06  0.13  0.63  

-2*LL     166.07      174.15      117.74      129.59  

Δ-2*LL 1.42  5.97*  5.68*      26.68***  

Δ χ2 df     1      1      1   5  

Note. Inf. sharing quality = information sharing quality; n = 76. 
*** p < .05, ** p < .01, *** p < .001, † < .10. 
a The model predicting role clarity has been calculated with restricted maximum likelihood as full information 
maximum likelihood did not result in convergence; this is not uncommon (Heck et al., 2014); both estimation 
methods however resulted in the same inferences.  
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Product of coefficients approach 

The results of the product of coefficients approach that directly tests the significance of indirect effects 

are displayed in Table 40. The specific indirect effect for role clarity (a1b1 = 0.01) was not significant 

(zS = 0.72, SE = 0.01, ns) and hypothesis 12a could not be supported. However, the effect via 

information sharing quality (a2b2 = 0.06) was positive and statistically significant different from zero 

(zS = 2.39, SE = 0.03, p < .05), providing support for hypothesis 17a with both parametric and 

bootstrapping approaches.149 

 
Table 40. Product of Coefficients Approach—Effect Estimates for Indirect Effect of the Intervention on Team Performance 
Product of Coefficients Approach—Effect Estimates for Indirect Effect of the Intervention on Team Performance 

  Conventional Bootstrap 

   95% CI  95% B-CI 

 Effect SE LL UL B-SE LL UL 

Indirect effect ab 0.07    0.04 0.00a 0.16 

Specific indirect effect a1b1 0.01 0.01 -0.01 0.03 0.01 -0.01 0.05 

Specific indirect effect a2b2 0.06 0.03 0.00b 0.11 0.04 0.00c 0.14 

Note. B-CI = bootstrap confidence interval; B-SE = bootstrap standard error; LL = lower limit, UL = upper limit; a1b1 
= effect via role clarity, a2b2 = effect via information sharing quality; control variables: gender, age, team age,  team 
size, firm size, industry affiliation, previous performance, and training experience; bootstrap sample size = 2000; n = 
76.  
a Exact value -0.0034. 
b Exact value 0.0024. 
c Exact value 0.0041. 

 

Multilevel testing with the product of coefficients approach yielded that the indirect effect for role 

clarity (H12a) was not significant (zS = 0.35, SE = 0.01, ns). For the mediator information sharing 

quality (H17a), the indirect effect was significantly larger than zero (zS = 2.63, SE = 0.03, p < .05).150 

Therewith, the findings generated with the product of coefficient approach corroborated the results of 

the causal steps approach. Table 41 shows the results of the multilevel product of coefficient analysis.  

 

                                              

149 For role clarity, zA = 2.43, SE = 0.04, p < .05 and zG = 2.53, SE = 0.04, p < .05. For information sharing, zA = 2.08, 
SE = 0.03, p < .05 and zG = 2.20, SE = 0.03, p < .05. 

150 For role clarity, zA = 0.31, SE = 0.02, ns, and zG = 0.42, SE = 0.01, ns. For information sharing, zA = 2.34, SE  =  0.03, 
p < .05, and zG = 2.38, SE = 0.03, p < .05. 
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Table 41. Product of Coefficients Approach—Effect Estimates for Indirect Effect of the Intervention on Team Performance (CWC(M) Analysis) 

Product of Coefficients Approach—Effect Estimates for Indirect Effect of the Intervention on Team Performance 

(CWC(M) Analysis)  

   95% CI 

 Effect SE LL UL 

Specific indirect effect a1b1 0.01 0.02 -0.02 0.05 

Specific indirect effect a2b2 0.08 0.03 0.01 0.14 

Note. a1b1 = effect via role clarity, a2b2 = effect via information sharing quality; LL = lower level, UL = upper level; 
control variables: gender, age, team age, team size, firm size, industry affiliation, training experience, and previous 
team performance; n = 76. 

Effects sizes—standardized effects  

The results for the standardized effects are shown in Table 42. According to the partially standardized 

indirect effect, team performance is to increase 0.12 standard deviations indirectly via the two 

mediators, with a change of 0.17 standard deviations occurring through the mediator information 

sharing quality.  

 
Table 42. Effect Size Measures for the Indirect Effect of the Intervention on Team Performance ……….. 

Effect Size Measures for the Indirect Effect of the Intervention on Team Performance 

  Partially standardized Completely standardized   

   95% B-CI  05% B-CI   

 Effecta Effect LL UL  Effect LL UL RatioT RatioD 

ab 0.07 0.12 0.01 0.26 0.19 0.01 0.40 0.68 2.16 

a1b1 0.01 0.01 -0.02 0.08 0.02 -0.03 0.12 0.08 0.26 

a2b2 0.06 0.11 0.01 0.22 0.17 0.01 0.35 0.60 1.91 

Note. B-CI = bootstrap confidence interval; LL = lower limit; UL = upper limit; ratioT = proportion of c that is 
mediated (i.e., ab/c), ratioD = ratio of mediated to direct effect (i.e., ab/c´); control variables: gender, age, team age, 
team size, firm size, industry affiliation, previous performance, and training experience; bootstrap sample size = 
2000; n = 76. 
a Unstandardized 

4.2.2 Mediated effect of the intervention on team satisfaction  

The following sections describe the results from testing H9a, H11a, H13a, H14a, H16a, and H18a. As 

in Chapter 4.2.1, the following sections display the results from testing the hypothesis concerning the 

individual path coefficients (H9a and H11a for the mediator role clarity; H14a and H16a for the 

mediator information sharing quality). The indirect effect proposed in hypotheses 13a and 18a is 
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directly tested with the product of coefficients approach. Results concerning the effect sizes provide 

additional background on the  effects.  

Causal steps approach  

The results of the causal steps approach for team satisfaction as a dependent variable are displayed in 

Table 43. The total effect of the intervention on satisfaction with the team was not significant at a 

conventional level (see Chapter 4.1.6). The direct effect c´ did not differ on a statistically significant 

level from zero neither for the parametric approach (c´ = -0.01, t(61) = -0.26, ns) nor for the 

bootstrapping approach with the confidence interval including zero.  
 
Table 43. Causal Steps Approach—Summary of the Multiple Mediation Model Regressing Team Satisfaction on Intervention 

Causal Steps Approach—Summary of the Multiple Mediation Model Regressing Team Satisfaction on 

Intervention  

  Conventional    Bootstrap 

    95% CI  95% B-CI 

 B SE β LL UL B-SE LL UL 

Total effect c 0.10† 0.05 0.14 -0.01 0.21 0.07 -0.02 0.24 

Direct effect c´ -0.01 0.05 -0.02 -0.11 0.08 0.05 -0.15 0.11 

Path a1 0.12** 0.04 0.27 0.04 0.21 0.06 0.01 0.24 

Path a2 0.17** 0.06 0.27 0.05 0.29 0.09 0.01 0.40 

Path b1 0.20 0.13 0.13 -0.06 0.45 0.12 -0.04 0.38 

Path b2 0.51*** 0.10 0.45 0.32 0.70 0.12 0.28 0.77 

Note. B-CI = bootstrap confidence interval; B-SE = bootstrap standard error; LL = lower limit, UL = upper limit; a1 

and b1 = coefficients for role clarity, a2 and b2 = coefficients for information sharing quality; control variables: 
gender, age, team age, team size, firm size, industry affiliation, training experience, and previous team satisfaction; 
bootstrap sample size = 2000; n = 76. 
*** p < .001, ** p < .01, † < .10. 

 

Confirming hypotheses 9a and 14a, the intervention significantly predicted both role clarity (a1 = 0.12, 

t(63) = 2.79, p < .01) and information sharing quality (a2 = 0.17, t(63) = 2.85, p < .01), which replicates 

the results from Chapter 4.2.1. Role clarity, however, was not related to team satisfaction (b1 = 0.20, 

t(61) = 1.55, ns) as suggested by hypothesis 11a. Information sharing, however, quality predicted team 

satisfaction (b2 = 0.51, t(61) = 5.31, p < .001), confirming hypothesis 16a. For the three estimates that 

were significantly different from zero when tested with the parametric procedures, the bias-corrected 

bootstrap confidence intervals did not include zero. Table 44 presents the detailed results of 

simultaneous regression analysis including parametric standard errors.   
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Table 44. Causal Steps Approach—Simultaneous Regression of Role Clarity, Information Sharing Quality, and Team Satisfaction on Intervention 

Causal Steps Approach—Simultaneous Regression of Role Clarity, Information Sharing Quality, and Team 

Satisfaction on Intervention 

  Team satisfaction 

 Role clarity Inf. sharing quality Total effect model Direct effect model 

Variables     B SE      B     SE       B       SE B SE 

Control          

Age  0.01 0.01 0.00 0.01 0.01 0.01 0.00 0.01 

Gender  -0.42† 0.23 -0.24 0.31 0.11 0.28 0.31 0.23 

Team size -0.29* 0.13 -0.03 0.17 -0.07 0.16 0.00 0.13 

Team age -0.16*** 0.04 0.01 0.06 0.01 0.05 0.03 0.05 

Firm size 0.02† 0.01 0.01 0.01 0.00 0.01 -0.01 0.01 

Industry 1 -1.56* 0.39 -0.97† 0.52 -0.25 0.47 0.55 0.42 

Industry 2 -0.72* 0.29 0.15 0.39 -0.22 0.35 -0.15 0.30 

Industry 3 -0.13 0.29 0.00 0.38 -0.38 0.35 -0.35 0.28 

Industry 4 -0.85* 0.37 -0.32 0.49 -0.32 0.45 0.02 0.37 

Training experience -0.16 0.17 -0.34 0.22 0.26 0.20 0.46** 0.16 

Previous satisfaction  0.23** 0.07 0.61*** 0.09 0.85*** 0.09 0.50*** 0.09 

Main effect         

Intervention 0.13**    0.04 0.17**      0.06 0.10† 0.05 -0.01 0.05 

Role clarity       0.20 0.13 

Inf. sharing quality       0.51*** 0.10 

R2 0.47***  0.49***  0.67***  0.80***  

R2
adj 0.37  0.40  0.60  0.75  

F 4.68  5.12     10.46     10.46  

df    12,63      12,63     12,63     14,61  

Note. Inf. sharing quality = information sharing quality; n = 76. 
*** p < .001*, ** p < .01,  p < .05, † < .10. 

 

For role clarity, information sharing quality, and team performance, the inclusion of the control 

variables into the hierarchical regression model predicting team satisfaction did not result in a 

significant explained variance. Adding the intervention into the model in a second step significantly 

increased the amount of explained variance for role clarity (∆R2 = .07, ∆F = 7.80, p < .01; R2 = .47, 

R2
adj = .37) and information sharing quality (∆R2= .07, ∆F = 8.15, p < .01; R2 = .49, R2

adj = .40). The 

increase for team satisfaction was not significant at a conventional level for the intervention (∆R2 = .02, 

∆F = 3.30, p < .10; R2 = .67, R2
adj = .60). Detailed results are displayed in Table 99 to Table 101 in the 

appendix. In summary, the single-level causal steps approach failed to support hypothesis 13a on the 

mediating role of role clarity and supported hypothesis 18a on the mediating role of information sharing 
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quality. The results of the four multilevel regression models are provided in Table 45. The findings 

show  total effect that is not significant at a conventional level (b = 0.11, t(30) = 1.87, p < .10) and a 

direct effect that was not significantly different from zero (b = 0.00, t(31) = -0.03, ns). The first-stage 

paths have already been tested in Chapter 4.2.1. For the b-paths, the regression of satisfaction with the 

team on role clarity (H11a) did not result in a significant coefficient (b = 0.17, t(28)= 0.85, ns). The b-

path for information sharing quality (H16a), however, was significantly different from zero (b = 0.45, 

t(38) = 4.18, p < .001). In sum, the multilevel analysis corroborated the findings of the single-level 

regression.  
 
Table 45. Causal Steps Approach—Multilevel Simultaneous Regression of Role Clarity, Information Sharing Quality, and Team Satisfaction on Intervention (CWC(M)-Analysis) 

Causal Steps Approach—Multilevel Simultaneous Regression of Role Clarity, Information Sharing Quality, and 

Team Satisfaction on Intervention (CWC(M)-Analysis) 

  Team satisfaction 

 Role claritya Inf. sharing quality Total effect model Direct effect model 

Variables B   SE B     SE       B       SE       B SE 

Control          

Age  0.01 0.01 0.00 0.01 0.02 0.24 0.19 0.19 

Gender  -0.42† 0.23 -0.24 0.25 0.01 0.01 0.01 0.01 

Team size -0.28† 0.14 0.02 0.19 -0.07 0.17 -0.02 0.15 

Team age -0.16** 0.05 0.03 0.06 0.00 0.06 0.02 0.06 

Firm size 0.02 0.01 0.01 0.01 0.00 0.01 -0.01 0.01 

Industry 1 -1.59** 0.43 -1.16† 0.60 -0.38 0.54 0.43 0.50 

Industry 2 -0.73* 0.32 0.14 0.42 -0.25 0.39 -0.18 0.33 

Industry 3 -0.15 0.31 -0.07 0.41 -0.39 0.37 -0.34 0.29 

Industry 4 -0.87* 0.40 -0.38 0.53 -0.37 0.48 -0.04 0.41 

Training experience -0.16 0.18 -0.36 0.26 0.23 0.23 0.45 0.18 

Previous satisfaction 0.21** 0.07 0.56*** 0.08 0.84*** 0.08 0.51 0.08 

Main effect level 1         

Role clarity       0.13 0.13 

Inf. sharing quality       0.64 0.12 

Main effect level 2         

Intervention  0.13* 0.05 0.20** 0.07 0.11† 0.06 0.00 0.05 

Role clarity mean       0.17 0.20 

Inf. sharing quality    
Mean 

      0.45 0.11 

Pseudo-R2
BR-L1 0.03  0.03  0.00  0.42  

Pseudo-R2
BR-L2 0.36  0.25  0.14  0.46  

Pseudo-R2
SB-L1 0.11  0.15  0.06  0.44  

Pseudo-R2
SB-L2 0.16  0.18  0.09  0.44  
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-2*LL     168.49      165.29       153.55       114.02  

Δ-2*LL 2.39  8.81**  3.38†       2.91***  

Δ χ2 df     1      1       1        5  

Note. Inf. sharing quality = information sharing quality; n = 76 
*** p < .001, ** p < .01, * p < .05, † < .10. 
a The model predicting role clarity has been calculated with restricted maximum likelihood as full information 
maximum likelihood did not result in convergence; this is not uncommon (Heck et al., 2014); both estimation 
methods however allowed for the same inferences. 

Product of coefficients approach 

The single-level product of coefficients approach (Table 46) corroborated the results of the causal steps 

approach. The specific indirect effect for role clarity (a1b1 = 0.03) was not significantly different from 

zero with both parametric significance testing (zS = 1.29, SE = 0.02, ns) and bootstrapping. Thus, 

hypothesis 13a could not be supported. Hypothesis 18a, however, could be supported. The Sobel test 

statistic for the indirect effect via information sharing quality (a2b2 = 0.09) significantly differed from 

zero (zS = 2.56, SE = 0.03, p < .05).151  

 
Table 46. Product of Coefficients Approach—Effect Estimates for the Indirect Effect of the Intervention on Team Satisfaction 

Product of Coefficients Approach—Effect Estimates for the Indirect Effect of the Intervention on Team 

Satisfaction 

  Conventional Bootstrap 

   95% CI 95% B-CI 

 B SE LL UL B-SE LL UL 

Indirect effect ab 0.11    0.06 0.01 0.25 

Specific indirect effect a1b1 0.03 0.02 -0.01 0.06 0.02 -0.01 0.08 

Specific indirect effect a2b2 0.09 0.03 0.02 0.15 0.05 0.01 0.22 

Note. B-CI = bootstrap confidence interval; B-SE = bootstrap standard error; LL = lower limit, UL = upper limit; a1b1

= effect through role clarity, a2b2 = effect through information sharing quality; control variables: gender, age, team 
age, team size, firm size, and industry affiliation; bootstrap sample size = 2000; n = 76. 

 

Table 47 displays the results of the multilevel product of coefficients approach testing the indirect effect 

of the intervention on the satisfaction with the team. The cross-level indirect effect for role clarity 

(a1b1 = 0.02) was not significantly different from zero. The Sobel test yielded zS = 0.81, SE = 0.03, ns. 

Thus, hypothesis 13a was also not supported with multilevel analysis. However, the indirect effect via 

                                              

151 For role clarity, zA = 1.29, SE = 0.02, ns, and zG = 1.42, SE = 0.02, ns. For information sharing, zA = 2.53, SE = 
0.03, p < .05, and zG = 2.59, SE = 0.03, p < .01. 
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information sharing quality was significantly different from zero (zS = 2.49, SE = 0.04, p < .05).152 

Thus, the multilevel findings of the product of coefficients approach corroborated the results of the 

causal steps approach.  

 
Table 47. Product of Coefficients Approach—Effect Estimates for the Indirect Effect of the Intervention on Team Satisfaction (CWC(M) Analysis) 

Product of Coefficients Approach—Effect Estimates for the Indirect Effect of the Intervention on Team 

Satisfaction (CWC(M) Analysis)  

   95% CI 

 Effect SE LL UL 

Specific indirect effect a1b1 0.02 0.03 -0.03 0.07 

Specific indirect effect a2b2 0.09 0.04 0.02 0.16 

Note. a1b1 = effect through role clarity, a2b2 = effect through information sharing quality; control variables: gender, 
age, team age, team size, firm size, industry affiliation, training experience, and previous team satisfaction; n = 76. 

Effect sizes—standardized effects 

The effect size measures displayed in Table 48 provide more information about the indirect effect. The 

standardized indirect effect of 0.20 indicates that team satisfaction increases 0.20 standard deviations 

indirectly via the two mediators with a change of one standard deviation in formal learning (with a 

change of 0.015 standard deviations occurring through the mediator information sharing quality). 
 
Table 48. Effect Size Measures for the Indirect Effect of the Intervention on Team Satisfaction 

Effect Size Measures for the Indirect Effect of the Intervention on Team Satisfaction 

  Partially standardized Completely standardized   

  95% B-CI  95% B-CI   

 Effecta Effect LL UL  Effect LL UL RatioT RatioD 

ab 0.11 0.13 0.02 0.27 0.20 0.03 0.43 1.12 -0.91 

a1b1 0.03 0.04 -0.02 0.11 0.06 0.00b 0.18 0.25 -0.20 

a2b2 0.09 0.09 0.01 0.20 0.15 0.01 0.31 0.87 -0.71 

Note. B-CI = bootstrap confidence interval; LL = lower limit; UL = upper limit; ratioT = proportion of c that is 
mediated (i.e., ab/c), ratioD = ratio of mediated to direct effect (i.e., ab/c´); control variables: gender, age, team size, 
team age, firm size, industry affiliation, training experience, previous satisfaction; bootstrap sample size = 2000; n = 
76. 
a Unstandardized 
b Exact value -0.0020. 

                                              

152 For role clarity, zA = 0.76, SE = 0.03, ns, and zG = 0.86, SE = 0.03, ns. For information sharing, zA = 2.44, SE = 
0.04, p < .05, and zG = 2.53, SE = 0.04, p < .05. 



 Results  

221 

 

4.2.3 Summary of the mechanisms of the effect of the intervention 

Table 49 summarizes the results from the previous section concerning the indirect effect of the 

intervention on team performance and team satisfaction. In general hypotheses received support apart 

from the mediating effect via role clarity. For the model predicting team performance, hypothesis 9a 

concerning the effect of the intervention on role clarity was supported, however with bootstrapping not 

at a conventional level of significance. Role clarity, however, did not predict team performance (H10a) 

and team satisfaction (H11a) and thus the mediating role of role clarity for the relation of the 

intervention to team outcomes could not be supported as proposed in hypotheses 12a and 13a. With 

regard to information sharing, the path coefficients (H14a, H15a, H16a) and the hypotheses concerning 

the indirect effect (H17a and H18a) received support, even though H14a was not significant at a 

conventional level when tested with parametric bootstrapping.  

 
Table 49. Summary of Hypotheses about the Mechanisms of the Effect of the Intervention 
Summary of Hypotheses about the Mechanisms of the Effect of the Intervention 

Hypotheses Result 

Hypothesis 9a Formal team learning positively influences role clarity. (�)a 

Hypothesis 10a 
Role clarity positively influences perceived team performance (controlling for the 
effect of formal learning). � 

Hypothesis 11a 
Role clarity positively influences team satisfaction (controlling for the effect of 
formal learning). � 

Hypothesis 12a 
Role clarity mediates the relationship between formal learning and perceived team 
performance. � 

Hypothesis 13a  Role clarity mediates the relationship between formal learning and team satisfaction. � 
Hypothesis 14a  Formal team learning positively influences information sharing quality. (�)a 
Hypothesis 15a  

The quality of information sharing positively influences perceived team performance 
(controlling for the effect of formal learning). � 

Hypothesis 16a 
The quality of information sharing positively influences team satisfaction (controlling 
for the effect of formal learning). � 

Hypothesis 17a 
The quality of information sharing mediates the relationship between formal learning 
and perceived team performance. � 

Hypothesis 18a 
The quality of information sharing mediates the relationship between formal learning 
and team satisfaction. � 

Note. � = supported by all of the applied statistical approaches; (�) = supported by most of the applied statistical 
approaches;, � = not significant 
a Bootstrapping procedures did yield results not significant on a conventional level, p < .10. 
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4.3 Mechanisms of the Effect of Learning Behavior on Team Performance 

and Team Satisfaction  

The results section of the study investigating informal learning begins with a short overview of pre-

analyses (Chapter 4.3.1), correlational analyses (Chapter 4.3.2), and the interrater agreement and 

intraclass correlation of the dependent variables (Chapter 4.3.3). The results of testing the multiple 

mediation models with single-level regression and the multilevel CWC(M)-analysis are described. In a 

last step, the exploratory findings of the test conducted for the moderated mediation model are provided.  

4.3.1 Pre-analyses 

Variance inflation factors (VIF) were calculated in order to test for potential problems with 

multicollinearity, even though correlations were below the critical value of 0.90 stated by Tabachnik 

and Fidell (2007). Both the highest VIF (1.57) for a continuous variable (role clarity) and the highest 

VIF (3.27) for a dichotomous dummy variable (industry dummy 2) were clearly below the critical value 

of 10 for the variance inflation factors (Hair, 2006). Thus, multicollinearity was unlikely to be of 

concern.  

To understand whether endogeneity or confounding factors might represent a problem, the procedures 

described in Chapter 3.4.2 were conducted. For Harman’s single-factor test (Podsakoff et al., 2003; 

Podsakoff & Organ, 1986), the number of factors with an eigenvalue larger than 1 ranged from 5 to 6. 

The maximum amount of variance explained by one factor was 19%. The marker variable approach 

(Lindell & Whitney, 2001) yielded an estimated common method variance of zero and thus resulted in 

no correction (see Chapter 4.3.2). Both the Breusch-Pagan test (χ2 (12) = 5.67, ns) and the Koenker test 

(χ2(12) = 4.27, ns) were not significant (Breusch & Pagan, 1979; Koenker, 1981; White, 1980).153 None 

                                              

153 To test for the impact of potentially omitted variables in the mediation system with exploratory analysis, the 
suggestion of Shaver (2005) was implemented. The author suggested employing the predicted values of M as an 
instrument variable in order to show the equivalence of the results with the original mediation model as done by other 
authors (e.g., Holcomb, Holmes, and Connelly, 2009). This dissertation used the 2SLS procedure provided in IBM 
SPSS 20. For to the identification of the model this dissertation estimated both mediators separately. It followed the 
second option provided by Shaver (2005), assuming full mediation and setting the c’X term to zero; control variables 
are identical to the ones used in the multiple mediation model. The coefficients regressing the predicted values of each 
mediator on team performance were significant for both role clarity (b1 = 0.54, t(67) = 2.78, p < .01) and information 
sharing quality (b2 = 0.56, t(67) = 2.61, p < .05). The same applied to the prediction of satisfaction with the team (for 
role clarity, b1 = 0.76, t(67) = 2.30, p < .05; for information sharing quality, b2 = 0.80, t(67) = 2.38, p < .05). The results 
of the Sobel test for the specific indirect effect were also significant; coefficients for the a-paths are based on the 
standard calculations, coefficients for the b-paths were replaced by the results of the 2SLS procedure; for team 
performance testing a1b1 resulted in zS = 2.15, p < .05, performance testing a2b2 resulted in zS = 1.99, p < .05; for team 



 Results  

223 

 

of the procedures pointed towards the existence of unmeasured confounding variables and thus the risk 

for confounding factors was assumed to be rather low. In line with previous research, it also applied 

regression-based analytical procedures.154  

4.3.2 Correlational analyses 

Correlations, means, and standard deviations of variables (before mean-centering) included in the 

multiple mediation models and the moderated mediation models are shown in Table 50.  

 
Table 50. Correlations, Means, and Standard Deviations (Informal Learning Study) 
Correlations, Means, and Standard Deviations (Informal Learning Study) 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

Team perf.              

Team sat. 0.66              

Role clarity 0.50 0.41            

Inf. sh. quality 0.48 0.54 0.40            

Learn. beh. 0.29 0.24 0.44 0.40           

Heterogeneity 0.19 0.04 0.35 0.48 0.17         

Age 0.04 0.05 0.20 0.12 0.20 0.08         

8   Gendera -0.03 0.02 -0.26 -0.08 -0.12 -0.21 -0.18       

Team size 0.07 0.01 0.02 -0.03 0.12 0.23 -0.32 -0.15       

Team age 0.02 0.18 -0.19 0.03 -0.07 -0.07 0.29 -0.06 -0.38      

Firm size 0.04 -0.01 0.06 -0.04 -0.01 0.07 0.10 0.08 -0.11 0.15     

Industry 1 0.03 0.01 0.03 -0.17 -0.14 -0.24 -0.03 -0.34 -0.09 0.10 0.02    

13 Industry 2 0.05 0.17 0.08 0.16 0.04 0.04 0.19 -0.10 -0.14 0.15 0.14 -0.11   

Industry 3 0.10 0.01 0.00 0.04 0.06 0.00 -0.08 0.07 0.12 -0.07 -0.12 -0.08 -0.69  

Industry 4 -0.20 -0.02 -0.05 -0.11 0.00 -0.06 -0.11 0.09 -0.13 -0.10 -0.06 -0.03 -0.25 -0.19

Mean  5.81 5.87 5.40 6.00 4.62 5.49 32.68 0.90 2.09 5.17 0.01 0.47 0.35 0.06

SE 0.67 1.20 1.02 0.98 1.16 1.18 9.04 0.31 2.14 0.90 0.47 0.50 0.48 0.25

Note. Significant correlations in bold: correlations beyond +/- 0.36 are significant at a 0.1 % level, beyond 
+/- 0.28 on a 1% level, and beyond 0.22 on a 5% level; team perf. = team performance, team sat. = team 
satisfaction, inf. sh. quality = information sharing quality, learn. beh. = learning behavior; n = 78. 
a “0” = female, “1” = male. 

                                              
satisfaction testing a1b1 resulted in zS = 1.89, p < .10, performance testing a2b2 resulted in zS = 1.90, p < .10. Results 
were thus comparable with the outcomes of the analysis without an instrument variable. 

154 Wood et al. (2008) reviewed more than 400 studies on mediation published over the past 25 years in five leading 
journals without encountering an application of the 2SLS approach suggested by Shaver (2005) or DeVaro (2011); 
DeVaro (2011) found only 21 articles citing Shaver (2005) of whom only seven report results that account for 
correlated errors.  
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4.3.3 Interrater agreement and intraclass correlation 

The extent of interrater agreement and intraclass correlation of the dependent variables provides an 

indication if multilevel analysis is appropriate (Hayes, 2006; Heck et al., 2014). For team performance, 

the median rwg index across teams equaled 0.93. According to LeBreton and Senter (2008), this 

suggested strong agreement. The ICC(1) value according to Bliese and Halverson (1998) equaled -.10 

(F(21,28) = 1.06, ns).155 This corresponded with an ICC(1) of 0.00 resulting from the null model. The 

null model estimated the microlevel variance at 0.45 (SE = 0.07) and the random effect (i.e., the 

macrolevel variance of the intercept) at zero. For team satisfaction, the median rwg index across teams 

equaled 0.63, which represented moderate to strong agreement according to LeBreton and Senter 

(2008). The value for the ICC(1) according to Bliese and Halverson (1998) was .26 (F(21,28) = 2.42, 

p < .05. The microlevel variance was estimated at 1.13 (SE = 0.26) and the random effect (i.e., the 

macrolevel variance of the intercept) equaled 0.29 (SE = 0.23). These ICC(1) estimations represent 

medium to large effects according to LeBreton and Senter (2008). In summary, it seemed warranted to 

accompany the single-level analysis with multilevel modeling. 

4.3.4 Mediated effect of learning behavior on team performance 

The following sections describe the results of the causal steps approach that directly tests the hypotheses 

concerning the path coefficients (H9b, H10b, H14b, H15b). Subsequently, hypotheses 12b and 17b 

concerning the indirect effect via role clarity and information sharing quality are tested with the product 

of coefficients approach that directly tests the proposed indirect effects. In addition, effect sizes are 

provided. A robustness check of the results controlling for previous team performance can be found in 

the appendix.  

Causal steps approach  

Table 51 shows a significant total effect of learning behavior on team performance. The parametric test 

of the total effect resulted in c = 0.18, t(67) = 2.56, p < .05. Bootstrap confidence intervals did not 

include zero. The direct effect c´ did not differ statistically from zero, neither for the parametric 

approach (c´ = 0.02, t(65) = 0.25, ns) nor for the bootstrap approach.  

 

                                              

155 Negative ICCs can be constrained to zero (Baldwin, Murray, and Shadish, 2005), which was done in this 
dissertation. The question how negative ICCs should be interpreted exactly remains open (Costa-Santos, Bernardes, 
Ayres-de-Campos, Costa, and Costa, 2011). 
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Table 51. Causal Steps Approach—Summary of the Multiple Mediation Model Regressing Team Performance on Learning Behavior 

Causal Steps Approach—Summary of the Multiple Mediation Model Regressing Team Performance on Learning 

Behavior 

  Conventional   Bootstrap 

    95% CI  95% B-CI 

 B SE β LL UL B-SE LL UL 

Total effect c 0.18* 0.07 0.31 0.04 0.32 0.08 0.02 0.33 

Direct effect c´ 0.02 0.07 0.03 -0.12 0.15 0.07 -0.12 0.13 

Path a1 0.33*** 0.10 0.38 0.14 0.53 0.11 0.14 0.54 

Path a2 0.32*** 0.10 0.38 0.12 0.51 0.10 0.12 0.51 

Path b1 0.28*** 0.08 0.43 0.12 0.44 0.10 0.08 0.51 

Path b2 0.22** 0.08 0.32 0.07 0.37 0.09 0.04 0.41 

Note. B-CI = bootstrap confidence interval; B-SE = bootstrap standard error; LL = lower limit, UL = upper limit; a1 

and b1 = coefficients for role clarity, a2 and b2 = coefficients for information sharing quality; control variables: age, 
gender, team age, team size, firm size, and industry affiliation; bootstrap sample size = 2000; n = 78. 
*** p < .001, ** p < .01, * p < .05. 

 

Tests of the individual regression coefficients showed that all four coefficients that are in the focus of 

the mediation models were significantly different from zero: Learning behavior predicted role clarity 

(a1 = 0.33, t(67) = 3.46, p < .001), which predicted team performance (b1 = 0.28, t(65) = 3.56, p < .001). 

Thus, hypotheses 9b and 10b were supported. Information sharing quality (a2 = 0.32, t(67) = 3.24, 

p < .01) was predicted by learning behavior and predicted team performance (b2 = 0.22, t(65) = 2.84, 

p < .01), thus providing support for hypotheses 14b and 15b. None of the four bias-corrected bootstrap 

confidence intervals included zero. The equivalence of the results between parametric and 

bootstrapping approach for the causal steps approach supported the notion that potential non-normality 

in the data or the small sample size did not lead to substantial bias in the results (see Berk, 2004). Table 

52 contains the detailed results of simultaneous regression analysis including parametric standard 

errors.  
 
Table 52. Causal Steps Approach—Simultaneous Regression of Role Clarity, Information Sharing Quality, and Team Performance on Learning Behavior 

Causal Steps Approach—Simultaneous Regression of Role Clarity, Information Sharing Quality, and Team 

Performance on Learning Behavior  

  Team performance 

 Role clarity Inf. sharing quality Total effect model Direct effect model 

Variables B SE B    SE      B       SE B SE 

Control          

Age  0.14 0.11 -0.02 0.12 -0.03 0.07 -0.06 0.07 

Gender  -0.58 0.38 -0.13 0.39 0.10 0.28 0.29 0.24 

Team size -0.04 0.16 -0.09 0.16 0.01 0.11 0.04 0.10 
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Team age -0.23* 0.11 0.02 0.11 0.01 0.08 0.07 0.07 

Firm size 0.10 0.12 -0.05 0.12 0.02 0.08 0.01 0.07 

Industry 1 0.61 1.06 -0.85 1.08 0.63 0.77 0.65 0.66 

Industry 2 0.20 0.37 0.52 0.38 0.15 0.27 -0.03 0.23 

Industry 3 0.16 0.37 0.41 0.38 0.18 0.27 0.05 0.23 

Industry 4 0.00 0.54 -0.05 0.55 -0.40 0.40 -0.40 0.33 

Main effect         

Learning behavior 0.33***   0.10 0.32**      0.10 0.18* 0.07 0.02 0.06 

Role clarity       0.28*** 0.08 

Inf. sharing quality       0.22** 0.08 

R2 0.30**  0.22†  0.14  0.41***  

R2
adj 0.20  0.11  0.01  0.30  

F 2.89  1.94  1.10  3.75  

df    10,67      10,67       10,67      12,65  

Note. Inf. sharing quality = information sharing quality; n = 78. 
*** p < .001, ** p < .01, ** p < .05, † < .10. 

 

The results of the hierarchical regression analysis corroborated the findings. For all three variables (role 

clarity, information sharing quality, and team performance), the inclusion of the control variables into 

the model did not result in a significant increase of explained variance. However, including learning 

behavior into the model in a second step improved the prediction of role clarity (∆R2= .13, ∆F = 11.98, 

p < .001; R2 = .30, R2
adj = .20) and information sharing quality (∆R2= .12, ∆F = 10.52, p < .01; R2 = .22, 

R2
adj = .20). For team performance, the increase in explained variance after including learning behavior 

(∆R² = .08, ∆F = 6.53, p < .05; R²  = .14, R2
adj = .01) was significant. Detailed results of the hierarchical 

regression analysis including standardized regression coefficients can be found in Table 102, Table 

103, and Table 104 in the appendix. In summary, the single-level causal steps approach supported 

hypotheses 9b, 10b, 14b, and 15b. 

Findings of the multilevel analysis modeling the CWC(M) approach according to Zhang et al. (2009) 

are shown in Table 53. The total effect was positive and significantly different from zero, c = 0.40, 

t(29) = 3.05, p < .01. The confidence intervals of the direct effect included zero (c´ = 0.21, t(26) = 1.93, 

p < .10). Three of the four path coefficients of the multiple mediation model were significantly different 

from zero. At the microlevel, learning behavior was significantly related to role clarity (a1 = 0.36, 

t(25) = 2.03, p < .05). Both role clarity (b1 = 0.33, t(26) = 2.69, p < .05) and information sharing quality 

(b2 = 0.30, t(26) = 2.49, p < .05) predicted team performance. However, learning behavior was not 

significantly related to information sharing quality (a2 = 0.23, t(23) = 1.25, ns) at the microlevel. At the 

macrolevel, all four coefficients were significant (a1 = 0.33, t(41) = 2.79, p < .01; b1 = 0.25, t(44) = 2.67, 
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p < .05; a2 = 0.35, t(38) = 2.93, p < .01; b2 = 0.20, t(45) = 2.07, p < .05). Modeled with multilevel 

modeling, the causal steps approach thus provided support for hypotheses 9b, 10b, and 15b both at the 

microlevel and the macrolevel. Hypothesis 14b concerning the influence of learning behavior on 

information sharing quality, however, was only supported at the macrolevel. 

 
Table 53. Causal Steps Approach—Simultaneous Regression of Role Clarity, Information Sharing Quality, and Team Performance on Learning Behavior (CWC(M) Analysis) 

Causal Steps Approach—Simultaneous Regression of Role Clarity, Information Sharing Quality, and Team 

Performance on Learning Behavior (CWC(M) Analysis) 

  Team performance 

 Role clarity 
Inf. sharing  

quality 
Total effect 

model 
Direct 

effect model 

Variables     B    SE      B     SE       B       SE B SE 

Control          

Gender 0.49 0.38 0.10 0.37 -0.08 0.27 -0.26 0.22 

Age  0.02 0.01 -0.01 0.01 0.00 0.01 -0.01 0.01 

Team size -0.06 0.21 -0.12 0.21 0.05 0.15 0.09 0.13 

Team age -0.11† 0.06 0.01 0.06 0.01 0.04 0.04 0.04 

Firm size 0.01 0.01 -0.01 0.01 0.00 0.01 0.00 0.01 

Industry 1 0.64 1.08 -0.86 1.10 0.55 0.76 0.59 0.65 

Industry 2 0.20 0.40 0.43 0.39 0.17 0.27 0.04 0.24 

Industry 3 0.12 0.40 0.35 0.40 0.22 0.28 0.14 0.34 

Industry 4 -0.05 0.57 -0.11 0.58 -0.38 0.40 -0.35 0.34 

Main effect level 1         

Learning behavior  0.36* 0.16 0.23 0.19 0.40** 0.13 0.21† 0.11 

Role clarity       0.33* 0.12 

Inf. sharing quality       0.30* 0.12 

Main effect level 2         

Learning behavior mean 0.33** 0.12 0.35** 0.12 0.11 0.08 -0.04 0.08 

Role clarity mean       0.25* 0.10 

Inf. sharing quality mean       0.20* 0.10 

Pseudo-R2
BR-L1 0.12  0.01  0.21  0.53  

Pseudo-R2
BR-L2 0.17  0.47  0.00  0.00  

Pseudo-R2
SB-L1 0.13  0.13  0.10  0.36  

Pseudo-R2
SB-L2 0.14  0.20  0.00  0.20  

Note. Inf. sharing quality = information sharing quality; n = 78. 
** p < .01, * p < .05, † < .10. 
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Product of coefficients approach 

Product of coefficients approaches directly test the significance of the proposed indirect effect of 

informal learning on team performance, that is, hypotheses 12b and 17b. As can be seen in Table 54, 

for both parametric and bootstrap significance testing, the total indirect effect of informal learning on 

team performance (ab = 0.16) and the specific indirect effects for both mediators (a1b1 = 0.09; 

a2b2 = 0.07) were positive and statistically significant different from zero. The Sobel test statistic 

significantly differed from zero for both role clarity (zs = 2.48, SE = 0.04, p < .05) and information 

sharing quality (zs = 2.14, SE = 0.03, p < .05).156 In sum, with single-level analyses both the causal 

steps approach and the product of coefficients approach supported hypotheses 12b and 17b. In general, 

the consistency of the causal steps approach and the product of coefficients approach provided 

additional support for the mediation model for team performance, as results of both approaches can 

differ (see Shrout & Bolger, 2002). 

 
Table 54. Product of Coefficients Approach—Effect Estimates for Indirect Effect of Learning Behavior on Team Performance 

Product of Coefficients Approach—Effect Estimates for Indirect Effect of Learning Behavior on Team 

Performance 

  Conventional Bootstrap 

   95% CI  95% B-CI 

 Effect SE LL UL B-SE LL UL 

Indirect effect ab 0.16    0.06 0.06 0.30 

Specific indirect effect a1b1 0.09 0.05 0.02 0.17 0.05 0.02 0.21 

Specific indirect effect a2b2 0.07 0.03 0.01 0.13 0.04 0.02 0.17 

Note. B-CI = bootstrap confidence interval; B-SE = bootstrap standard error; LL = lower limit, UL = upper limit; a1b1 
= effect via role clarity, a2b2 = effect via information sharing quality; control variables: age, gender, team age, team 
size, firm size, and industry affiliation; bootstrap sample size = 2000; n = 78. 

 

When testing the mediating role of role clarity with the multilevel product of coefficients approach, at 

the microlevel the indirect effect via role clarity (H12b) was not significant at a conventional level with 

a Sobel test statistic of zS = 1.74, SE = 0.07, p < .10. For the mediator information sharing quality 

(H14b), the indirect effect at the individual level was not significantly larger than zero (zS = 1.12, 

SE = 0.06, ns).157 At the macrolevel, the indirect effect via role clarity was significantly larger than 

                                              

156 For role clarity, zA = 2.43, SE = 0.04, p < .05, and zG = 2.53, SE = 0.04, p < .05. For information sharing, zA = 2.08, 
SE = 0.03, p < .05, and zG = 2.20, SE = 0.03, p < .05.  

157 Microlevel: For role clarity, zA = 1.67, SE = 0.07, p < .10, and zG = 1.81, SE = 0.07, p < .10. For information 
sharing, zA = 1.06, SE = 0.07, ns, and zG = 1.20, SE = 0.06, ns.   
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zero, zS = 2.06, SE = 0.04, p < .05. The indirect effect via information sharing quality was not significant 

at a conventional level, zS = 1.76, SE = 0.04, p < .10.158 Summarizing these results, the product of 

coefficients approach in the context of multilevel analysis provided support for hypothesis 12b, that is, 

the mediating effect of role clarity at the macrolevel, but the mediating effect needs to be interpreted 

with care at the individual level. For hypothesis 17b, however, the results provided support only on the 

macrolevel and not at a conventional level of significance (see Table 55). 

 
Table 55. Product of Coefficients Approach—Effect Estimates for the Indirect Effect of Learning Behavior on Team Performance (CWC(M) Analysis) 

Product of Coefficients Approach—Effect Estimates for the Indirect Effect of Learning Behavior on Team 

Performance (CWC(M) Analysis) 

 Microlevel Macrolevel 

   95% CI   95% CI 

 Effect SE LL UL Effect SE LL UL 

Specific indirect effect a1b1 0.12 0.07 -0.01 0.25 0.08 0.04 0.00a 0.17 

Specific indirect effect a2b2 0.07 0.07 -0.05 0.19 0.07 0.04 -0.01 0.14 

Note. a1b1 = effect via role clarity, a2b2 = effect via information sharing quality; control variables: gender, age, team 
age, team size, firm size, and industry affiliation; n = 78. 
a Exact value -0.0015. 

Effect sizes—standardized effects 

Effect size measures (see Table 56) provide more information about the indirect effect with regard to 

size and importance independently of the sample size (Fritz & MacKinnon, 2008; Kelley & Preacher, 

2012), MacKinnon, 2008). The results for the indirect effect ab, for example, show that team 

performance was expected to increase by 0.25 standard deviations for every single-unit increase in 

learning behavior and 0.27 standard deviations for every standard deviation change in learning behavior 

indirectly via the two mediators. This is a small to medium effect according to Cheung (2009).  

                                              

158 Macrolevel: For role clarity, zA = 2.00, SE = 0.04, p < .05, and zG = 2.12, SE = 0.04, p < .05. For information 
sharing, zA = 1.69, SE = 0.04, p < .10, and zG = 1.83, SE = 0.04, p < .10.   
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Table 56. Effect Size Measures for the Indirect Effect of Learning Behavior on Team Performance ………………. 

Effect Size Measures for the Indirect Effect of Learning Behavior on Team Performance 

  Partially standardized Completely standardized   

   B-CI  B-CI   

 Effecta Effect LL UL  Effect LL UL RatioT RatioD 

ab 0.16 0.25 0.12 0.42 0.27 0.13 0.49 0.91 9.95 

a1b1 0.09 0.14 0.05 0.29 0.16 0.05 0.33 0.52 5.70 

a2b2 0.07 0.11 0.04 0.22 0.12 0.04 0.26 0.38 4.26 

Note. B-CI = bootstrap confidence interval; LL = lower limit; UL = upper limit; ratioT = proportion of c that is mediated 
(i.e., ab/c), ratioD = ratio of mediated to direct effect (i.e., ab/c´); control variables: age, gender, team age, team size, 
firm size, and industry affiliation; bootstrap sample size = 2000; n = 78. 
a Unstandardized 

4.3.5 Mediated effect of learning behavior on team satisfaction  

The following sections describe the results from testing H9b, H11b, H13b, H14b, H16b, and H18b. 

Hypotheses 9b and 11b proposed an effect of learning behavior on role clarity and of role clarity on 

team satisfaction, respectively. Hypotheses 14b suggested that learning behavior influences information 

sharing quality, which in turn was assumed to affect team satisfaction (H16b). These four hypotheses 

were tested with the causal steps approach. In addition, the product of coefficients approach tested the 

indirect effects via role clarity (H13b) and via information sharing quality (H18b). A robustness check 

of the results controlling for previous team performance can be found in the appendix.  

Causal steps approach  

The total effect of learning behavior on team satisfaction was supported both by the conventional 

significance test (c = 0.26, t(67) = 2.08, p < .05) as well as by the bootstrapping procedure (see Table 

57). The hypothesis of the direct effect being zero was not rejected (c´ = -0.04, t(67) = -0.38, ns). Both 

the parametric and the non-parametric confidence intervals for the direct effect included zero.  
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Table 57. Causal Steps Approach—Summary of Multiple Mediation Model Regressing Team Satisfaction on Learning Behavior 

Causal Steps Approach—Summary of Multiple Mediation Model Regressing Team Satisfaction on Learning 

Behavior 

  Conventional   Bootstrap 

    95% CI  95% B-CI 

 B SE β LL UL B-SE LL UL 

Total effect c 0.26* 0.12 0.25 0.01 0.50 0.12 0.03 0.45 

Direct effect c´ -0.04 0.11 -0.04 -0.27 0.18 0.11 -0.25 0.13 

Path a1 0.33*** 0.10 0.38 0.14 0.53 0.11 0.14 0.54 

Path a2 0.32*** 0.10 0.38 0.12 0.51 0.10 0.12 0.51 

Path b1 0.41** 0.13 0.35 0.15 0.68 0.13 0.18 0.58 

Path b2 0.50*** 0.13 0.41 0.24 0.77 0.19 0.12 0.90 

Note. B-CI = bootstrap confidence interval; B-SE = bootstrap standard error; LL = lower limit, UL = upper limit; 
a1 and b1 = coefficients for role clarity, a2 and b2 = coefficients for information sharing quality; control variables: 
gender, age, team age, team size, firm size, and industry affiliation; bootstrap sample size = 2000; n = 78. 
*** p < .001, ** p < .01, * p < .05. 

 

The two significant a-path coefficients for the relationship from learning behavior to mediators 

(hypotheses 9b and 14b) have already been described in Chapter 4.3.4. The coefficients of the 

regression of team satisfaction on role clarity (b1 = 0.41, t(65) = 3.10, p < .01) and information sharing 

quality (b2 = 0.50, t(65) = 3.85, p < .001) differed from zero. The bias-corrected bootstrap intervals did 

not include zero. The results provided support for hypotheses 11b und 16b. Table 58 shows the detailed 

simultaneous regression results including parametric standard errors.  

 
Table 58. Causal Steps Approach—Simultaneous Multiple Regression of Learning Behavior on Team Satisfaction 

Causal Steps Approach—Simultaneous Multiple Regression of Learning Behavior on Team Satisfaction  

 Total effect model Direct effect model 

Variables B SE B SE 

Control      

Age  -0.04 0.14 -0.09 0.12 

Gender  0.43 0.49 0.73† 0.41 

Team size 0.14 0.20 0.20 0.16 

Team age 0.22 0.13 0.31** 0.11 

Firm size -0.06 0.15 -0.07 0.12 

Industry 1 1.76 1.35 1.94† 1.12 

Industry 2 1.22* 0.47 0.86* 0.39 
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Industry 3 0.98* 0.47 0.87 † 0.39 

Industry 4 1.01 0.69 1.03 † 0.56 

Main effect     

Learning behavior 0.26* 0.12 -0.04 0.11 

Role clarity   0.41** 0.13 

Information sharing quality   0.50*** 0.13 

R2 0.19  0.47***  

R2
adj 0.07  0.37  

F 1.55  4.08  

df             10,67              12,65  

Note. n = 78. 
*** p < .001 ,** p < .01, * p < .05, † < .10. 

 

The hierarchical regression models regressing role clarity and information sharing quality on learning 

behavior have already been described in Chapter 4.3.4. For team satisfaction, as for team performance, 

the control variables included in the baseline model did not significantly explain variance of team 

satisfaction (R2 = .14, R2
adj = .02, F(9,68) = 1.18, ns). After including learning behavior into the model 

in a second step, the explained variance increased by 5% (∆R2 = .05, ∆F = 4.34, p < .05; R2
 = .19, 

R2
adj = .07). Including role clarity and information sharing in a third step increased the explained 

variance by 28% to a total R2 of 0.47 (∆R2= .28, ∆F = 17.35, p < .001; R2 = .47, R2
adj = .37). Detailed 

results from hierarchical regression analysis can be found in Table 105 in the appendix. To summarize, 

the causal steps approach regressing the mediators on team satisfaction provided support for both 

hypotheses 11b and 16b. 

Table 59 shows the results of the multilevel model predicting satisfaction including parametric standard 

errors. The total effect was positive, but not significant at a conventional level, c = 0.40, t(33) = 1.80, 

p < .10.159 The confidence interval of the direct effect included zero (c´ = 0.06, t(26) = 0.35, ns). The 

first stage regression coefficients have already been tested. Learning behavior predicted both role clarity 

and information sharing quality on the macrolevel, but on the microlevel learning behavior did not 

influence information sharing quality. Concerning the second stage regression coefficients, on the 

microlevel, both role clarity (b1 = 0.51, t(27) = 2.60, p < .05) and information sharing quality (b2 = 0.64, 

t(27) = 3.41, p < .01) predicted team satisfaction. On the macrolevel, the multilevel causal steps 

approach supported hypothesis 11b concerning the effect of role clarity on team satisfaction (b1 = 0.39, 

                                              

159 However, the bootstrap confidence interval did not include zero, SE = 0.13; 95% CI [0.01;0.07]. 
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t(45) = 2.32, p < .05) and hypothesis 16b concerning the effect of information sharing quality on team 

satisfaction (b2 = 0.40, t(45) = 2.33, p < .05).  

 
Table 59. Causal Steps Approach—Simultaneous Regression of Team Satisfaction on Learning Behavior (CWC(M) Analysis) 

Causal Steps Approach—Simultaneous Regression of Team Satisfaction on Learning Behavior (CWC(M) 

Analysis) 

 Total effect model Direct model 

Variables            B            SE            B           SE 

Control      

Gender 0.51 0.47 0.83* 0.37 

Age 0.00 0.02 -0.01 0.02 

Team size 0.19 0.27 0.27 0.23 

Team age 0.12 0.07 0.15* 0.06 

Firm size -0.01 0.02 -0.01 0.18 

Industry 1 1.73 1.36 1.91† 1.14 

Industry 2 1.16* 0.50 0.91* 0.42 

Industry 3 0.95† 0.50 0.78† 0.42 

Industry 4 0.92 0.72 0.95 0.61 

Main effect level 1     

Learning behavior  0.40† 0.22 0.06 0.18 

Role clarity   0.51* 0.20 

Information sharing quality   0.64** 0.19 

Main effect level 2     

Learning behavior mean 0.21 0.15 -0.06 0.14 

Role clarity mean   0.39* 0.17 

Inf. sharing quality mean   0.40* 0.17 

Pseudo-R2
BR-L1 0.07  0.49  

Pseudo-R2
BR-L2 0.00  0.00  

Pseudo-R2
SB-L1 0.04  0.35  

Pseudo-R2
SB-L2 0.02  0.25  

Note. Inf. sharing quality = information sharing quality; n = 78.  
** p < .01, * p < .05, † < .10. 

Product of coefficients approach 

Table 60 shows the results of the product of coefficients approach testing the indirect effect of learning 

behavior on team satisfaction. None of the confidence intervals included zero. Both the overall indirect 

effect (ab = 0.30) and the specific indirect effects (a1b1 = 0.14, a2b2 = 0.16) were significantly different 
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from zero. The Sobel test for the mediating effect of role clarity (H13b) yielded zS = 2.31, SE = 0.06, 

p < .05, for information sharing (H18b) it yielded zS = 2.48, SE = 0.07, p < .05.160 In summary, 

hypotheses 13b and 18b concerning the mediating role of role clarity and information sharing quality 

on the relation between learning behavior and team satisfaction were supported.  

 
Table 60. Product of Coefficients Approach—Effect Estimates for the Indirect Effect of Learning Behavior on Team Satisfaction 

Product of Coefficients Approach—Effect Estimates for the Indirect Effect of Learning Behavior on Team 

Satisfaction  

  Conventional Bootstrap 

   95% CI  95% B-CI 

 Effect SE LL UL B-SE LL UL 

Indirect effect ab 0.30    0.11 0.12 0.56 

Specific indirect effect a1b1 0.14 0.06 0.02 0.25 0.07 0.04 0.31 

Specific indirect effect a2b2 0.16 0.07 0.03 0.29 0.08 0.04 0.37 

Note. B-CI = bootstrap confidence interval; B-SE = bootstrap standard error; LL = lower limit, UL = upper limit; 
a1b1 = effect via role clarity, a2b2 = effect via information sharing quality; control variables: gender, age, team 
age, team size, firm size, and industry affiliation; bootstrap sample size = 2000; n = 78. 

 

In the multilevel analysis, for role clarity, the product of coefficients approach resulted in an effect that 

was not significant at a conventional level both at the microlevel (zS = 1.66, SE = 0.11, p < .10) and at 

the macrolevel (zS = 1.84, SE = 0.07, p < .10). For the mediating role of information sharing quality, no 

significant effect was found at the microlevel (zS = 1.21, SE = 0.13, ns) and effect on the macrolevel 

that was not significant at conventional level (zS = 1.94, SE = 0.07, p < .10).161  

 
  

                                              

160 For role clarity, zA = 2.26, SE = 0.06, p < .05 and zG = 2.36, SE = 0.06, p < .05. For information sharing, zA = 2.43, 
SE = 0.07, p < .05 and zG = 2.53, SE = 0.06, p < .05.  

161 Microlevel: For role clarity, zA = 1.59, SE = 0.12, ns, and zG = 1.74, SE = 0.11, p < .10. For information sharing, 
zA = 1.17, SE = 0.13, ns, and zG = 1.26, SE = 0.13, ns. For the macrolevel, both effects are significant according to the 
formula of Goodman (1960) and all p-values are very close to the significance level of .05. For role clarity, zA = 1.84, 
SE = 0.07, p < .10, and zG = 1.97, SE = 0.07, p < .05. For information sharing, zA = 1.88, SE = 0.07, p < .10, and 

zG = 2.01, SE = 0.07, p < .05. 
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Table 61. Product of Coefficients Approach—Effect Estimates for the Indirect Effect of Learning Behavior on Team Satisfaction (CWC(M) Analysis) 

Product of Coefficients Approach—Effect Estimates for the Indirect Effect of Learning Behavior on Team 

Satisfaction (CWC(M) Analysis) 

 Microlevel Macrolevel 

   95% CI   95% CI 

   Effect SE LL UL Effect SE LL UL 

Specific indirect effect a1b1 0.18 0.12 -0.03 0.40 0.13 0.07 0.00a 0.26 

Specific indirect effect a2b2 0.15 0.13 -0.09 0.40 0.14 0.07 0.00b 0.28 

Note. a1b1 = effect via role clarity, a2b2 = effect via information sharing quality; control variables: gender, age, team 
age, team size, firm size, and industry affiliation; n = 78. 
a Exact value -0.0033. 
b Exact value -0.0002. 

 

Similar to the results for the dependent variable team performance, the multilevel CWC(M) regression 

of team satisfaction on learning behavior provided (marginal) support for hypothesis 13b concerning 

the mediator role clarity. The mediating effect of information sharing quality (hypothesis 18b) was only 

significant at a non-conventional level at the macrolevel.  

Effect sizes—standardized effects 

Table 62 displays the effect size measures for the indirect effect of learning behavior on team 

satisfaction. Team satisfaction changes 0.27 standard deviations for every single-unit increase in 

learning behavior indirectly via role clarity and information sharing quality, which was similar to the 

increase for team performance due to the mediating mechanisms. For one standard deviation change in 

learning behavior, the corresponding change in team satisfaction was 0.29.   
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Table 62. Effect Size Measures for the Indirect Effect of Learning Behavior on Team Satisfaction 

Effect Size Measures for the Indirect Effect of Learning Behavior on Team Satisfaction  

  Partially standardized Completely standardized   

  B-CI  B-CI   

 Effecta Effect LL UL  Effect LL UL RatioT
b RatioD

c 

ab 0.30 0.27 0.13 0.44 0.29 0.13 0.50 1.17 -6.91 

a1b1 0.14 0.12 0.05 0.26 0.13 0.05 0.29 0.54 -3.19 

a2b2 0.16 0.14 0.05 0.28 0.16 0.06 0.32 0.63 -3.72 

Note. LL = lower limit; UL = upper limit; ratioT = ratio of indirect to total effect (i.e., ab/c), ratioD = ratio of 
indirect to direct effect (i.e., ab/c´); control variables: gender, age, team age, team size, firm size, and industry 
affiliation; bootstrap sample size = 2000; n = 78. 
a Unstandardized 
b Alwin and Hauser (1975) suggested using the absolute value of the indirect effect for the calculations in 
inconsistent mediation models. This resulted in a ratioT of 0.87 for ab, of 0.40 for a1b1, and of 0.47 for a2b2; Shrout 
and Bolger (2002) suggested setting ratioT to 1.00 for inconsistent mediation. 
c For ratioD, using the absolute value Alwin and Hauser (1975) resulted in identical, but positive values. 

4.3.6 Summary of the mechanisms of the effect of learning behavior 

The results concerning the effect of learning behavior through mediating mechanisms are summarized 

in Table 63. In general, the hypotheses received support, in particular with the single-level approaches, 

but intricate effects were found using the multilevel approaches with regard to the effects on microlevel 

and macrolevel.  

In the investigation of the effect of learning behavior on team performance, hypothesis 9b concerning 

the effect of learning behavior on role clarity and hypothesis 10b concerning the effect of role clarity 

on team performance received support from all testing approaches. Hypothesis 12b concerning the 

indirect effect of learning behavior on team performance through the mediator role clarity was 

supported with single-level approaches, but with multilevel approaches only at a non-conventional 

level. With regard to information sharing quality, single-level results were supportive of hypotheses 

14b, 15b and 17b, but multilevel approaches supported the assumed mediating mechanism only on a 

macrolevel and not at a conventional level of significance. With regard to team satisfaction, single-

level analyses confirmed all proposed hypotheses. The results supported hypotheses 9b and 11b. 

Hypothesis 13b that proposed a mediating role of role clarity was supported by single-level analytical 

approaches, but multilevel analyses yielded results that were only significant at a non-conventional 

level and should thus be interpreted with care. The hypotheses about information sharing quality as a 

mediator could also be supported with the single-level analyses. However, with multilevel analyses 
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both hypothesis 14b and hypothesis 18b could only be supported on a macrolevel at a non-conventional 

level of significance.    

 
Table 63. Summary of Hypotheses with regard to the Effect of the Intervention (Team Learning Behavior) 

Summary of Hypotheses about the Effect of Team Learning Behavior 

Hypotheses Result 

Hypothesis 9b Informal team learning positively influences role clarity. � 

Hypothesis 10b 
Role clarity positively influences perceived team performance (controlling for the 
effect of informal learning).  � 

Hypothesis 11b 
Role clarity positively influences team satisfaction (controlling for the effect of 
informal learning). � 

Hypothesis 12b 
Role clarity mediates the relationship between informal learning and perceived team 
performance. (�)a 

Hypothesis 13b 
Role clarity mediates the relationship between informal learning and team 
satisfaction. (�)b 

Hypothesis 14b Informal team learning positively influences information sharing quality. (�)c 
Hypothesis 15b 

The quality of information sharing positively influences perceived team performance 
(controlling for the effect of informal learning). � 

Hypothesis 16b 
The quality of information sharing positively influences team satisfaction (controlling 
for the effect of informal learning). � 

Hypothesis 17b 
The quality of information sharing mediates the relationship between informal 
learning and perceived team performance. (�)d 

Hypothesis 18b 
The quality of information sharing mediates the relationship between informal 
learning and team satisfaction. (�)d 

Note. � = supported by all of the applied statistical approaches; (�) = supported by most of the applied statistical 
approaches. 
a In the product of coefficient approach with multilevel modeling at the micro level only significant at a non-
conventional level. 
b In the product of coefficient approach with multilevel modeling only significant at a non-conventional level. 
c In the causal steps approach with multilevel modeling not significant at the micro level. 
d In the product of coefficient approach with multilevel modeling not/not at a conventional level significant. 

4.3.7 The moderating effect of team heterogeneity  

The moderating influence of team heterogeneity on the mediation model (moderated multiple 

mediation) was tested in an exploratory analysis. Research on the heterogeneity of teams has not yet 

yielded conclusive findings (Klotz et al., 2014; Maschke & Knyphausen-Aufseß, 2012; see Chapter 

1.1.1). Team heterogeneity refers to the variety of backgrounds, skills, and expertise in the group 

(Campion et al., 1993). In this dissertation, team heterogeneity was measured with the three-item scale 

of Campion et al. (1993) which measures the perception of heterogeneity in the team rather than the 

actual composition of the team based on the functional background (e.g., Somech, 2006). This scale 

thus allowed for capturing the variety of skills and expertise that might also be present in teams with 
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similar functional backgrounds. Participants were asked: “Please indicate how you would rate your 

team with respect to the following aspects (“1” = very poor; “7” = outstanding)”. The three items of the 

scale were: (1) “The members of my team vary widely in their areas of expertise;” (2) “The members 

of my team have a variety of different backgrounds and experiences;” (3) “The members of my team 

have skills and abilities that complement each other.” All scores were mean-centered before using them 

in the analysis.  

The following sections describe the results of the analysis of the first-stage moderator team 

heterogeneity. First, the findings of simultaneous and hierarchical regression analyses are presented, 

which are followed by the results of testing the conditional indirect effect with bootstrapping as well as 

with simple slope analysis and Johnson-Neyman technique. A summary of the coefficients in focus, 

including bootstrapped standard errors and confidence intervals, is shown in Table 64. 

 
Table 64. Moderated Mediation—Summary of the Regression of Role Clarity and Information Sharing Quality on Heterogeneity and Interaction 

Moderated Mediation—Summary of the Regression of Role Clarity and Information Sharing Quality on 

Heterogeneity and Interaction  

  Conventional   Bootstrap 

    95% CI  95% B-CI 

Variables B SE β LL UL B-SE LL UL 

 Role clarity 

Main effects         

Learning behavior 0.33*** 0.09 0.37 0.15 0.50 0.11 0.13 0.54 

Moderation         

Heterogeneity 0.29** 0.09 0.33 0.10 0.48 0.09 0.09 0.47 

Interaction  -0.20** 0.07 -0.27 -0.34 -0.05 0.07 -0.34 -0.05 

 Information sharing quality 

Main effects         

Learning behavior 0.32** 0.10 0.38 0.12 0.52 0.10 0.09 0.54 

Moderation         

Heterogeneity  0.01 0.11 0.01 -0.20 0.22 0.10 -0.18 0.25 

Interaction  -0.07 0.08 -0.10 -0.23 0.10 0.07 -0.21 0.04 

Note. B-CI = bootstrap confidence interval; B-SE = bootstrap standard error; LL = lower limit, UL = upper limit; 
interaction = learning behavior x heterogeneity; bootstrap sample size = 2000; indication of significance level 
referring to conventional testing results; n = 78. 
*** p < .001, ** p < .01, * p < .05. 

 

The exploratory analysis yielded no first-stage moderating effect of team heterogeneity on the 

relationship of learning behavior and information sharing quality, neither with parametric testing 
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procedures (b = -0.07, t(65) = -0.81, ns) nor with bootstrapping. However, the moderating effect of 

heterogeneity on the effect of learning behavior on role clarity was significantly different from zero 

(b = -0.20, t(65) = -2.67, p < .01). Table 65 shows the results of the simultaneous regression analysis.  

 
Table 65. Moderated Mediation—Simultaneous Regression of Role Clarity and Information Sharing Quality on Learning Behavior and Interaction 

Moderated Mediation—Simultaneous Regression of Role Clarity and Information Sharing Quality on 

Learning Behavior and Interaction 

 Role clarity Information sharing quality 

Variables B SE B SE 

Controls      

Age  0.02 0.01 0.00 0.01 

Gender  -0.31 0.38 -0.16 0.42 

Team size -0.24 0.18 -0.13 0.21 

Team age -0.14† 0.05 0.00 0.06 

Firm size 0.01 0.01 -0.01 0.01 

Industry 1 2.09 1.05 -0.68 1.17 

Industry 2 0.13 0.34 0.47 0.39 

Industry 3 0.05 0.35 0.35 0.39 

Industry 4 -0.12 0.50 -0.11 0.56 

Main effects     

Learning behavior 0.33*** 0.09 0.32** 0.09 

Moderation     

Heterogeneity 0.29** 0.09 0.01 0.11 

Interaction 1 -0.20** 0.07 -0.07 0.08 

R2 0.43**  0.23  

R2
adj 0.33  0.09  

F 4.15  1.63  

df              12,65     12,65  

Note. Interaction 1 = learning behavior x heterogeneity; n = 78. 
*** p < .001, ** p < .05, † < .10. 

 

Table 106 in the appendix provides the results of the moderated hierarchical regression of role clarity 

and information sharing quality. Including the interaction components increased the determination 

coefficient for role clarity (∆R2= 0.06, ns; R2 = .43, R2
adj = .33, F(12,65) = 4.15, p < .001), but not for 

information sharing quality (∆R2= .01, ns; R2 = .23, R2
adj = .09, F(12,65) = 1.64, ns). Bootstrapping the 

conditional indirect effect provided further insight into the significant moderation relationship. Table 

66 shows the estimates of the conditional indirect effect via role clarity for both dependent variables. 
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The conditional indirect effect via role clarity was beyond zero for those with low and medium 

heterogeneity and decreased with increasing heterogeneity. The 95% bootstrap confidence interval 

included zero for those with heterogeneity values one standard deviation above the mean. Simple slope 

analysis and the regions of significance approach underpinned these results. The simple slope was 

significant for low and medium levels of heterogeneity with t(65) = 4.49, p < .001 for low values of 

heterogeneity, and with t(65) = 3.68, p < .001 for medium values of heterogeneity. The (centered) 

moderator value defining the Johnson-Neyman region of significance was .64 (corresponding to an 

uncentered value of 6.12). This means that for all moderator values lower than .64, higher learning 

behavior was related to higher role clarity. Figure 15 shows the interaction graph. 

 
Table 66. Conditional Indirect Effect a1b1 (Role Clarity) at Different Levels of Heterogeneity 

Conditional Indirect Effect a1b1 (Role Clarity) at Different Levels of Heterogeneity 

 Team performance Team Satisfaction 

  95% B-CI  95% B-CI 

Values heterogeneity Effect  B-SE LL UL Effect  B-SE LL UL 

Low (-1.18) 0.15 0.07 0.05 0.31 0.20 0.09 0.06 0.44 

Med (0.00) 0.09 0.05 0.02 0.21 0.16 0.08 0.04 0.38 

High (1.18) 0.03 0.04 -0.05 0.13 0.12 0.09 -0.01 0.38 

Note. a1b1 = conditional indirect effect via role clarity; B-CI = bootstrap confidence interval; LL = lower limit, 
UL = upper limit; control variables: gender, age, team age, team size, firm size, industry affiliation, and 
interaction product terms and components of moderator variables; bootstrap sample size = 2000; n = 78. 
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Figure 15. Moderating Effect of Heterogeneity on the Relationship between Learning Behavior 
and Role Clarity.  

 

An analysis of the graph provides further insight into the interaction relation: As predicted, the 

interaction graph shows that given low learning behavior, those participants with a low heterogeneity 

had lower role clarity than those with a higher heterogeneity. Highly heterogeneous teams, however, 

had high role clarity independent of their learning behavior. Teams that lacked heterogeneity showed 

high role clarity only under conditions of high learning behavior.  

In the following, the multilevel results of the CWC(M) analysis testing the first-stage moderating effect 

of perceived heterogeneity of skills, expertise, and backgrounds are presented. Table 67 shows the 

results of the simultaneous regression of role clarity and information sharing quality on the interaction 

term.  

 

 
 
Table 67. Moderated Mediation—Simultaneous Regression of Role Clarity and Information Sharing Quality on Learning Behavior and Interaction (CWC(M) Analysis) 
Moderated Mediation—Simultaneous Regression of Role Clarity and Information Sharing Quality on Learning 

Behavior and Interaction (CWC(M) Analysis) 

 Role clarity Information sharing quality 

Variables B SE B SE 

Controls      

Age  0.02 0.01 0.00 0.01 

Gender  -0.29 0.34 -0.14 0.38 

Team size -0.29 0.17 -0.12 0.20 

Team age -0.14** 0.05 0.01 0.05 

Firm size 0.00 0.01 0.00 0.01 

Industry 1 2.34* 0.99 -0.79 1.11 

Industry 2 0.09 0.32 0.45 0.36 

Industry 3 0.02 0.33 0.34 0.37 

Industry 4 -0.17 0.47 -0.13 0.52 

Main effects      

Learning behavior  0.36* 0.16 0.23 0.18 

Learning behavior mean 1.73** 0.51 0.60 0.58 

Moderation     

Heterogeneity mean 1.51** 0.43 0.18 0.48 

Interaction  -0.26** 0.09 -0.04 0.10 



 Results  

242 

 

Pseudo-R2
BR-L1 0.08  0.01  

Pseudo-R2
BR-L2 0.46  0.00  

Pseudo-R2
SB-L1 0.10  0.00  

Pseudo-R2
SB-L2 0.11  0.00  

-2*LL              179.77              197.48  

Δ-2*LL 7.81**  0.19  

Δ χ2 df              1              1  

Note. Interaction 1 = learning behavior x team heterogeneity mean; comparison model included all variables apart 
from the interaction term; n = 78. 
*** p < .001, ** p < .01, * p < .05, † < .10. 

 

No moderating effect of team heterogeneity for the relationship of learning behavior and information 

sharing quality was found (b = -0.04, t(70) = -0.44, ns). However, reflecting the pattern found with 

single-level regression, the moderating effect heterogeneity has on the impact of learning behavior on 

role clarity was significant (b = -0.26, t(73) = -2.88, p < .01).  
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5 Discussion  

This dissertation was motivated by repeated and ongoing calls for research concerning several areas 

related to informal and formal learning in founding teams (see Chapter 1.2). It integrates literature on 

informal and formal learning from the context of entrepreneurship research in ventures and research on 

organizational teams. It develops and tests a mediating model that links founding team learning—

conceptualized as informal and formal learning—to a cognitive and an affective team outcome. A well-

identified set of teamwork practices, conceptualized as role clarity and information sharing quality, is 

proposed to mediate this effect. In summary, the results of this dissertation extend the understanding of 

the effects of learning in founding teams and provide both theoretical and practical contributions. In the 

following chapter, the results are embedded into the context of extant research to develop and discuss 

theoretical implications (Chapter 5.1). Given the sample size of the current study, both results that are 

significant at a conventional (p < .05) and non-conventional level (p < .10) are discussed. Thereafter, 

practical implications are described (Chapter 5.2), followed by limitations and avenues for future 

research (Chapter 5.3). 

5.1 Theoretical Contributions 

To the best of the author’s knowledge, this is the first research effort to empirically demonstrate the 

relation between founding teams’ engagement in formal as well as informal learning and team 

outcomes. This dissertation thus advances different research streams. The following chapters outline 

the theoretical contributions to the field of entrepreneurship (Chapter 5.1.1), informal learning (Chapter 

5.1.2), formal learning (Chapter 5.1.3), and team processes (Chapter 5.1.4). In each field, there are 

several contributions which are presented in sub-chapters.  

5.1.1 Contributions to entrepreneurship research  

This dissertation contributes in several ways to entrepreneurship research. First, it helps better 

understand entrepreneurial learning in founding teams, which has been neglected by extant research. 

Second, it explicitly distinguishes between informal and formal learning. Third, it contributes to a 

clarification of the role of newness in the entrepreneurial context, and, fourth, of the role of external 

influences. Lastly, it takes up calls to include affective outcomes into entrepreneurship research.  
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Entrepreneurial learning in founding teams 

This dissertation establishes an overall positive relationship between both informal and formal learning 

activities and team outcomes. First, it follows calls for research both concerning entrepreneurial 

learning in general and in founding teams in particular. With regard to entrepreneurial learning in 

general, this dissertation takes up ongoing calls for research that emphasize the need for research on 

entrepreneurial learning (e.g., Cope, 2003; Cope, 2005; Politis, 2005; Wang & Chugh, 2014). 

Entrepreneurial learning and its effects represent a “black box that is still poorly understood” (Franco 

& Haase, 2009, p. 639) and “an important and understudied aspect of entrepreneurship research. 

[…Thus,] there is no reason to believe that more in-depth studies of learning would not benefit the field 

of entrepreneurship” (Corbett, 2005, pp. 486–487). In particular, this dissertation extends the focus of 

extant entrepreneurship research on rather static cognitive concepts such as knowledge (e.g., Shane, 

2000) with a more developmental perspective on how founding teams develop through learning (see 

Corbett, 2007; Deakins, 1996; Man, 2012). 

Research has only in the last decade begun to investigate entrepreneurial learning more intensively 

(Zhang et al., 2006). One research stream has explored the characteristics of entrepreneurial learning 

(e.g., Cope, 2003; Cope, 2011; Deakins & Freel, 1998; Politis, 2005; Rae & Carswell, 2001; Taylor 

& Thorpe, 2004) and has theorized about the role of learning in relation to venture outcomes (e.g., 

Corbett, 2005; Deakins & Freel, 1998; Holcomb et al., 2009; Lumpkin & Lichtenstein, 2005). Given 

its purpose, this research stream has mainly focused on theoretical or qualitative investigations and on 

the individual entrepreneur. Another research stream has explored entrepreneurial learning on a firm 

level in specific contexts such as firm internationalization or interorganizational learning (e.g., Almeida 

et al., 2003; Autio et al., 2000; Bingham & Eisenhardt, 2011; Bruneel et al., 2010; Kreiser, 2011; 

Milanov & Fernhaber, 2014; Sapienza et al., 2005; Schildt et al., 2005; Zahra et al., 2000). 

Empirical research on entrepreneurial learning in the founding team has been scarce (Wang & Chugh, 

2014). This scarcity is notable given the importance of both learning and founding teams in the 

entrepreneurial process (see Chapter 1.1). Wang and Chugh (2014, pp. 31–33) explicitly noted that 

“given the prominence of teams in the start-up process […], there is a scarcity of research on learning 

in the process of forming a founding team […and] more research is needed to advance EL 

[entrepreneurial learning] at the team and organizational levels”. Even more specifically, Chandler and 

Lyon (2009, pp. 585–586) asked to “incorporate longitudinal designs and more fine-grained measures 

of learning activities with direct input from each member of the management team”. 

Apart from this effort of Chandler and Lyon (2009), previous research only peripherally touched upon 

the team as an agent of learning (e.g., Brettel & Rottenberger, 2013; Clarysse & Moray, 2004; Dutta 

& Crossan, 2005; Franco & Haase, 2009). To the best of the author’s knowledge, no study has yet 

empirically investigated the consequences of founding team members’ learning on team outcomes. 
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Moreover, existing studies are limited in their conclusions because they either represent theoretical 

work (Dutta & Crossan, 2005; Franco & Haase, 2009) or are based on cross-sectional data from a single 

informant of either SMEs (Brettel & Rottenberger, 2013) or of stable teams (Chandler & Lyon, 2009). 

Thus, in addition to taking up the calls for research on learning in the entrepreneurial context in general, 

this dissertation narrows the research gap surrounding learning activities in founding teams. It extends 

previous work by integrating research on entrepreneurial learning and research on founding teams, 

which have so far largely been treated separately. The unique longitudinal character of the empirical 

setting further enhances the valuable contribution of this dissertation. This setting allowed the author 

to follow the involved founding teams for more than 1.5 years. This longitudinal design, which has 

been called for by extant research (e.g., Chandler & Lyon, 2009), provides a strong argument that 

learning is one of the reasons for improved team outcomes.  

Specifically, the positive relation of the founding team’s learning activities with subsequent team 

outcomes underlines that learning as a team is highly relevant to achieve positive team outcomes. By 

engaging in joint learning activities, the team can utilize its resources and capitalize on the advantages 

resulting from starting the venture as a team, for example, by building collective knowledge. Through 

team learning, a team can develop and integrate knowledge and skills (Crossan et al., 1999; 

Kostopoulos et al., 2013), adjust its team practices (Clarke et al., 2006), and translate the acquired 

insights into successful team processes (Rapp & Mathieu, 2007). This dissertation thus emphasizes the 

importance of learning activities and the point that “simply being on a team together does not mean the 

team will learn to work well together” (Eddy et al., 2013, p. 975). Hence, learning as a team is pivotal 

in the entrepreneurial context.  

Thus, this dissertation contributes to the discussion about whether venture teams bring performance 

benefits to new ventures. These benefits have been suggested by research (e.g., Cooper et al., 1994).162 

The results are also consistent with and expand previous assumptions about the relevance of learning 

in founding teams (e.g., Chandler & Lyon, 2009; Clarysse & Moray, 2004) as well as with previous 

theoretical (e.g., Corbett, 2005; Deakins & Freel, 1998; Holcomb et al., 2009; Lumpkin & Lichtenstein, 

2005; Minniti & Bygrave, 2001), experimental (Corbett, 2007; Dimov, 2007b), and qualitative (e.g., 

Ravasi & Turati, 2005) research concerning the positive impact of individual entrepreneurial learning 

on venture outcomes such as venture performance, opportunity recognition, innovation, venture 

success, or growth. As team performance is deemed to be closely related to venture performance 

(Ensley et al., 2002; West, 2007), the findings of this dissertation point to team learning as an alternative 

                                              

162 Even though the benefits do not necessarily occur, for example, due to process losses (see Peterson, Owens, 
Tetlock, Fan, and Martorana, 1998; Moorhead, Neck, and West, 1998; Hill, 1982; Miner, 1984; Yetton and Bottger, 
1982). 
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influence on venture success and thus contribute to the emerging stream of theoretical research 

extending our understanding of how learning activities are related to venture emergence. 

Informal and formal learning 

Second, this dissertation includes both informal learning and formal learning in one research effort. In 

the past, substantial research on informal learning in organizational teams and formal team learning has 

accumulated, but there has been little explicit cross-fertilization (Choi & Jacobs, 2011). Few efforts 

that considered both types of learning investigated, for example, antecedents of informal learning in an 

organizational context and found that engagement in formal learning activities can foster employees’ 

informal learning (e.g., Choi & Jacobs, 2011; Rowden, 2002). However, to the best of the author’s 

knowledge, research has not yet investigated and compared the effects of both activities in a founding 

team context. This is striking given that informal and formal learning activities represent two closely 

intertwined settings of learning in the literature on workplace learning (Amitabh & Sinha, 2012; 

Malcolm et al., 2003; Marsick & Volpe, 1999). Moreover, for founding teams, a joint analysis and 

comparison of informal and formal learning has been explicitly suggested by Chandler and Lyon (2009, 

p. 286) who proposed investigating whether “self-directed learning work[s] as well as attendance at 

more formal seminars or workshops”. 

In this dissertation, informal and formal learning not only represent two learning activities, but have 

been operationalized in different ways. The intervention represents an objective operationalization of 

learning, whereas learning behavior is measured as a subjective self-report. The importance of using 

objective measures of team learning has been explicitly highlighted in previous research (Raes et al., 

2013). The dissertation thus includes a self-report and an objective measure of learning and benefits 

from the strengths of each measure while compensating for the complementary weaknesses inherent in 

each operationalization. For example, subjective measures are potentially subject to rater biases, while 

objective measures might not as precisely capture the operationalized construct, that is, if learning has 

indeed taken place.  

The results, which in general reveal positive effects of both learning activities, also point towards 

differences. Standardized indirect effects show that the indirect effect of informal learning on both team 

performance and satisfaction is larger than the effect of the formal learning activity.163 Two potential 

explanations provide insights into the different effects of informal and formal learning found in this 

dissertation. First, since informal learning originates in the everyday activities of the founding team, it 

                                              

163 As will be discussed in Chapter 5.1.3, the relation between formal learning and team satisfaction is not significant 
at a conventional level. 
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represents a continuous effort and might therefore be more targeted to the needs of the founding team 

concerning both the time of learning and the content of the learning activities. Moreover, formal 

learning requires a transfer between different contexts. Transferring content from the training context 

to the work environment represents a complex process with inherent inefficiencies and inaccuracies. It 

is often referred to as the so-called transfer problem (Blume et al., 2010; Baldwin & Ford, 1988; Burke 

& Hutchins, 2007; Cheng & Hampson, 2008; Cheng & Ho, 2001). The challenge of transferring 

previous experience to new situations has also been recognized in entrepreneurship research (Toft-

Kehler et al., 2014).  

Second, organizational forgetting might play a role with regard to explaining the different effects of 

informal and formal learning. Organizational forgetting can either be seen as a necessary pre-condition 

for successful learning or as an impairment to learning (de Holan, Pablo Martin & Phillips, 2004). Each 

perspective provides a different explanation for the results. According to the former perspective, 

forgetting is an essential part of learning that requires effort. Learning is considered as requiring 

unlearning because previously acquired knowledge can impede further learning (e.g., Bettis 

& Prahalad, 1995; Crossan et al., 1999; Hatch & Dyer, 2004. This assumed unlearning effort might 

differ for formal and informal learning and thus might explain the different effects. On the one hand, 

the more intense and directed the learning effort during the intervention (i.e., during formal learning), 

the more concentrated unlearning efforts are required. Thus, unlearning processes during an 

intervention might distract participants from learning and impair the acquisition of new content. On the 

other hand, more regular and integrated informal learning during joint learning activities might require 

rather gradual unlearning efforts.  

The second view on organizational forgetting assumes that forgetting is detrimental and that 

organizations can accidentally forget knowledge intended to be remembered due to faulty or inadequate 

memory (de Holan, Pablo Martin & Phillips, 2004). A recent meta-analytic review of training transfer 

showed significantly smaller effects for studies with a time lag (Blume et al., 2010), pointing towards 

a decay of acquired knowledge and skills over time (see Arthur, Bennett, Stanush, & McNelly, 1998). 

Over time, skill maintenance efforts weaken (Gegenfurtner, Veermans, & Vauras, 2013) and trained 

content might not be as accessible given the distractions and interferences of everyday work life (Zerres, 

Freund, Hüffmeier, Backhaus, & Hertel, 2013). There is evidence that knowledge acquired differently 

also depreciates differently (Madsen & Desai, 2010). Thus, it might be argued that the knowledge 
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acquired in the everyday informal learning is more resistant to depreciation given its direct integration 

into the work and activities of the venture.164  

In sum, even though the intervention design was carefully chosen to facilitate transfer and positively 

affect team outcomes (see Chapter 2.4), informal learning seems to have a different effect on later team 

outcomes. As the research design of this dissertation is not suited for exploring the different 

explanations provided for the difference between formal and informal learning, this aspect represents 

an area for future research. This work complements research on the comparison of different types of 

team learning—for example internal and external learning (e.g., Bresman, 2010; Wong, 2004) or 

exploitative and explorative learning (e.g., Kostopoulos & Bozionelos, 2011)—by comparing informal 

and formal learning as a further category of learning forms. The sections on the comparison of the 

effects on teamwork practices (see Chapter 5.1.4) will further discuss differences with regard to the 

translating mediating factors. 

Newness as a learning advantage 

This dissertation investigates the interaction between informal and formal learning and, by interpreting 

the interaction in the context of entrepreneurship literature, contributes to the understanding of the role 

of newness in the entrepreneurial context. In Chapters 2.1 and 2.4.4, two alternative mechanisms have 

been derived building on opposing predictions, namely whether a lack of prior learning, that is, a lack 

of experience and knowledge, is a liability or an advantage. Both arguments draw on the idea that team 

learning behavior creates knowledge and an understanding of a team’s strengths and challenges (see 

Chapter 2.2.2), but they diverge in their predictions about the effects.  

On the one hand, prior learning should enhance a team’s ability to acquire and use knowledge provided 

in the context of a team intervention. From this perspective, a lack of experience would be a liability 

and the intervention should thus have a stronger positive effect on team outcomes for teams with high 

levels of prior team learning behavior. The newness of young ventures hence represents a liability given 

that ventures operate under circumstances characterized by novelty to the market, to the technology, 

and to the team or management tasks as well as by frequent changes and scarce resources (Blatt, 2009; 

Politis, 2005; Shepherd & Douglas, 2000). The concept of the liability of newness was introduced by 

Stinchcombe (1965) to explain the high mortality risk faced by newly founded organizations. Given 

that the liability of newness is partially due to skill and knowledge gaps (Unger et al., 2011), it is 

                                              

164 This is particularly notable as the larger distance between the measurements for informal learning (approx. 6 
months) compared to the one for formal learning (approx. 3 months) potentially suggested a stronger effect for formal 
learning. 
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assumed to decrease as the experience learning curve of nascent ventures increases with time and 

entrepreneurs learn from their choices and adapt (Politis, 2005; Shepherd & Douglas, 2000).  

On the other hand, the second line of argument for the moderating mechanism proposed that founding 

teams with lower levels of prior team learning could benefit more from advantages during a team 

intervention. Under conditions of low prior learning, the marginal gain of new knowledge might be 

higher and moreover, teams might not need to unlearn knowledge acquired beforehand to allow for 

new effective learning. From this perspective, there might be the so-called “learning advantage of 

newness” (Autio et al., 2000, p. 919). Autio et al. (2000) suggested that the lack of experience of nascent 

ventures can represent an advantage for recognizing and assimilating knowledge. Given their lack of 

learning experience, new ventures have not yet developed standard routines and formal structures. 

Thus, they do not suffer from the same inertial forces and their cognitive, behavioral, and political 

patterns should be easier to modify. During the process of organizational maturation, knowledge and 

skill become increasingly “calcified” (Autio et al., 2000, p. 911). From this perspective, experience and 

knowledge stifle future learning and adaptation. In summary, the liability of newness and the learning 

advantage of newness make opposing predictions about whether lack of learning experience and 

novelty represent mainly an advantage or mainly a disadvantage for future learning. This dissertation 

helps address the “black box” (De Clercq et al., 2012, p. 144) as which the potential learning advantage 

of newness has been treated so far and contributes to sorting through the diverging theoretical 

predictions.  

The results of this research effort show a significant interaction between prior informal learning and 

formal learning. When founding teams had engaged in high levels of learning behavior prior to the 

intervention, the effect of the intervention was diminished and no relation between the learning 

intervention and team outcomes could be revealed. With reference to the theoretical background 

outlined above, the findings indicate that a lack of knowledge and experience are rather an advantage 

than a liability as teams with low levels of prior learning behavior profit more from the intervention. 

Consistent with assumptions about the learning advantage of newness, this finding highlights that 

founding teams lose their learning advantage when building up knowledge. As founding teams gain 

more experience and knowledge by learning, the intervention effect diminishes. Teams with high levels 

of prior learning behavior might not need the intervention as much or might not as efficiently leverage 

the intervention to further increase performance as they first have to unlearn established routines and 

adjust previously acquired knowledge. A better understanding of the role prior experience plays 

regarding the effect of assistance for new ventures has long been proposed, and research has stated that 

“additional insights may be obtained if […] the experience and prior preparations of the entrepreneur 

(or entrepreneurial team) [….] are examined with respect to the assistance received” (Chrisman, 1989, 

p. 415).  
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It seems that venture teams without previous learning behavior benefit from the absence of constraining 

knowledge. These results thus add to recent theorizing that newness might be an advantage rather than 

a liability (Autio et al., 2000). They also underpin empirical findings showing that greater prior industry 

experience can have a negative influence on learning by doing (Hatch & Dyer, 2004), and they also 

corroborate the notion that entrepreneurs relying less on previous professional experience show a more 

positive relation between failure experience and learning (Mueller & Shepherd, 2014). While the 

unlearning of existing knowledge structures is generally deemed essential for new learning and 

adaptation to be possible, it has been mainly investigated in the context of research on large 

organizations (e.g., Akgün, Byrne, Lynn, & Keskin, 2007; Bettis & Prahalad, 1995; Lei, Slocum, & 

Pitts, 1999; Tsang & Zahra, 2008); efforts to establish an understanding in the entrepreneurial (e.g., 

Zahra, Abdelgawad, & Tsang, 2011) or team context (e.g., Akgün, Lynn, & Byrne, 2006) are still few.  

Future research should further shed light on the assumptions behind the two different lines of 

arguments, for example, by explicitly investigating unlearning mechanisms in founding teams. 

Moreover, future research might investigate the interaction between random environmental factors, 

such as the rate of change in the venture’s industry, and targeted external interventions. Overall, this 

dissertation emphasizes the importance of learning and puts forward the development of the founding 

team in a dynamic interplay of different learning activities.  

External influences on the active founding team 

Moreover, this dissertation adds to existing entrepreneurship research on the role of contextual 

influences on the process of starting a venture. It demonstrates that founding teams can be affected by 

a targeted external influence in the form of an intervention. Previous research emphasized the 

importance of investigating the influence of the environment in the context of entrepreneurship research 

(e.g., Gnyawali & Fogel, 1994; Ucbasaran et al., 2001; Welter, 2011). These calls for investigating the 

impact of the environment are echoed by team research (Wilson et al., 2007). Following this emphasis, 

past entrepreneurship research has investigated the influence of cultural, economic, or market factors 

on the entrepreneurial process (see Busenitz et al., 2003). Yet, given their purpose, these studies focused 

on a conception of the environment as continuous “fixed conditions imposed on the new venture,” 

which exert “pushes and pulls” (Gartner, 1985, p. 700) and are “random [and] uncontrollable” (Woo et 

al., 1994, p. 521).  

Two areas of research, however, have instead explored targeted environmental influences and looked 

at the influence of support or assistance. One area has mainly focused on how individual entrepreneurs 

influence the creation of new ventures, for example, in the context of entrepreneurship education (e.g., 

Bae et al., 2014; Chrisman, 1989; Chrisman & McMullan, 2000; Chrisman et al., 2005; Honig, 2004; 

Kuratko, 2005; Radu Lefebvre & Redien-Collot, 2013). Another set of studies focused on active 
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entrepreneurs. This stream of research has investigated, for example, how ventures are affected by their 

interaction with venture capital firms (e.g., Arthurs & Busenitz, 2006; Barney et al., 1996; Baum 

& Silverman, 2004; Berglund et al., 2007; Hellmann & Puri, 2002; Sapienza, 1992; Sapienza & 

Manigart, 1996; Sherman, 1999) or mentors (e.g., St-Jean, 2012; St-Jean & Audet, 2013; Sullivan, 

2000). It also has explored how entrepreneurs perceive different types of support (Deakins et al., 1998; 

Hanlon & Saunders, 2007) and investigated efforts to enhance individual leadership skills (Leitch et 

al., 2009; Leitch et al., 2013). 

This dissertation extends this work by reaching beyond the individual entrepreneur and by providing a 

team intervention to an active founding team during the entrepreneurial process. Moreover, rigorous 

evaluation studies that compare performance before and after support or assistance are scarce (Martin 

et al., 2013). In doing so, this dissertation complements existing research by systematically evaluating 

an external influence targeted at improving the teamwork practices and outcomes of a founding team. 

Thereby, this dissertation provides evidence that training active founding teams during the venture 

building process—that is, while the venture is already up and running—is both possible and important.  

The findings reveal that those ventures which participated in the external intervention with a teamwork 

focus showed significantly higher team performance than the control group, with the evaluation 

approximately three months later. Thus, contextual influences can be purposefully employed to achieve 

a positive impact on a founding team. Thus, founding teams not only react to random environmental 

forces, for example when formulating their strategy (McDougall, Robinson, & DeNisi, 1992), but also 

respond positively to targeted interventions. Teams are able to learn and develop under external 

guidance while already engaged in the entrepreneurial process. The findings point towards an 

understanding that founding a venture is a process that can be influenced by targeted interventions, 

highlighting the importance for the founding team members to engage in external interventions (see 

Woo et al., 1994). 

Team performance and team satisfaction as outcomes of learning 

This dissertation further contributes to entrepreneurship and team research by including team 

satisfaction as an affective team outcome in addition to team performance, which can be considered a 

cognitive outcome (see Chapter 1.1). Affective states have largely been neglected in entrepreneurship 

research (Hahn et al., 2012; Hmieleski & Corbett, 2008; Klotz et al., 2014) as well as in organizational 

team research (Mathieu & Maynard et al., 2008). Given the prevalence of performance-related 

outcomes, Klotz et al. (2014, p. 246) suggested in their recent review that future research should 

consider “subjective well-being of team members in addition to commonly used financial performance 

metrics”. Organizational team research has also repeatedly emphasized the importance of including 

affective outcomes like team satisfaction into research (e.g., Cordery et al., 2010; Mohammed et al., 
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2010). Moreover, team satisfaction is considered a dimension of team effectiveness in models of team 

functioning (e.g., Cohen & Bailey, 1997; Gladstein, 1984; Kozlowski & Ilgen, 2006; LePine et al., 

2008; Sundstrom et al., 1990; Sundstrom, McIntyre, Halfhill, & Richards, 2000). To the author’s best 

knowledge, the effect of founding team learning on team satisfaction has not yet been investigated. This 

dissertation thus extends the scarce research on affective states in an entrepreneurial context, for 

example, on team satisfaction in a venture context (Foo et al., 2006) and on individual entrepreneurial 

work satisfaction (e.g., Cooper & Artz, 1995; Hmieleski & Corbett, 2008; Mahto, Davis, Pearce II, & 

Robinson, 2010; Schjoedt, 2009).  

This inclusion is particularly important given that, as pointed out by Foo et al. (2006), team satisfaction 

can help founding teams to persevere in their pursuit of creating a venture when facing obstacles and 

problems. This seems particularly important in view of the high failure rates of new ventures (e.g., 

Audretsch & Mahmood, 1995; Laitinen, 1992; Shepherd & Douglas, 2000; Wiklund, Baker, & 

Shepherd, 2010). Foo et al. (2006, p. 390) highlighted the role of perseverance and emphasized that 

“goals can be adapted […], poor decisions can be changed, actions can be remedied, and hostile 

environments can be abandoned, […] as long as the team is willing to persevere in the pursuit of its 

goal”. Moreover, the results emphasize that learning can help founding teams to find satisfaction with 

their team endeavor. As pointed out by Hmieleski and Corbett (2008), satisfaction is a particularly 

important outcome to investigate given that entrepreneurs often start ventures for intrinsic reasons and 

might find satisfaction more important than financial performance. Following the structure of the 

contributions summarized in Chapter 1.4, the empirical results for each outcome are discussed in the 

respective sections on the effects of informal learning (Chapter 5.1.2) and formal learning (Chapter 

5.1.3). Moreover, this dissertation not only shows that learning behavior has a positive effect, but it 

also demonstrates how learning is translated into high-quality teamwork practices that, in turn, 

influence team outcomes. The link between learning and team outcomes that helps shed light on the 

“black box” of founding team processes (Clarysse & Moray, 2004, p. 60) is discussed in Chapter 5.1.4. 

5.1.2 Contributions to research on informal learning 

This dissertation contributes to a better comprehension of informal learning in several ways. First, this 

dissertation takes up calls to develop a better understanding of the effect of team learning on team 

outcomes. Second, the dissertation’s setup builds on recent calls to separate learning as a process from 

its outcome. Third, it can be interpreted from an imprinting perspective. Fourth, heterogeneity can be 

shown as an relevant moderator.  



 Discussion  

253 

 

Positive effect of informal learning on team outcomes 

Extant team learning research has identified learning as a highly relevant process for teams (e.g., 

Edmondson, 1999) and teams as an important context where learning takes place (e.g., Decuyper et al., 

2010; Senge, 2010). Given this importance, research on informal learning in teams has increased in 

recent years (Van Woerkom & Croon, 2009; see Chapter 2.2.2). Despite these efforts, “research has 

only begun to examine the empirical relationship between team learning and team performance” (Van 

Woerkom & van Engen, 2009, p. 385) and “there is a general shortage testing how team learning relates 

to team development in real life situations with longitudinal research designs” (Decuyper et al., 2010, 

p. 124). Recently, research has explicitly highlighted the lack of longitudinal investigations of team 

learning (Kostopoulos et al., 2013; Raes et al., 2013), especially regarding the relation between team 

learning and team performance (e.g., Savelsbergh et al., 2009; Van Woerkom & Croon, 2009). 

This dissertation addresses these calls for research. In summary, its findings confirm that informal 

learning in founding teams is an important factor affecting team outcomes. The results are thus in line 

with recent research highlighting the relevance of team learning for various outcomes such as team 

performance (e.g., Bresman, 2010; Edmondson, 1999; Kostopoulos et al., 2013; Savelsbergh et al., 

2009; Schippers et al., 2013; Van den Bossche et al., 2011; van der Vegt & Bunderson, 2005; Zellmer-

Bruhn & Gibson, 2006), successful technology implementation (Edmondson et al., 2001), or increased 

efficiency and reduced errors (Vashdi et al., 2013). Efforts included, for example, organizational work 

teams in a manufacturing company (Edmondson, 1999), innovation project teams from different 

industries (Kostopoulos et al., 2013), self-managing production teams in a manufacturing plant (van 

der Vegt & Bunderson et al., 2010), or different types of teams in multinational organizations in the 

pharmaceutical industry (Zellmer-Bruhn & Gibson, 2006). Most importantly, this dissertation extends 

the mostly cross-sectional efforts by conducting a longitudinal investigation and presents new findings 

in the context of founding teams, which represent a specific team context, for example due to the lack 

of an established organizational structure (see Chapter 2.1). 

The results also highlight the role of informal team learning for team satisfaction (see Chapter 5.1.1), 

and thus, potentially for the perseverance of founding teams (see Foo et al., 2006). This represents an 

important finding in the context of founding teams. It is consistent with the few results in the other 

contexts: For the individual entrepreneur, van Gelderen et al. (2005), for example, found that meaning-

oriented learning—during which entrepreneurs look for the deeper meaning of experiences on the job—

has been related to satisfaction. For teams in multinational organizations, Zellmer-Bruhn and Gibson 

(2006) related learning to increased satisfaction with the teams’ interpersonal processes. 

Even though researchers are increasingly recognizing that team learning matters, it should not be 

considered a trivial result nor should it be taken for granted that team learning has a positive effect in 

the founding team context. With regard to organizational learning (Huber, 1991), team learning 
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(Decuyper et al., 2010; Wilson et al., 2007), and entrepreneurial learning (Minniti & Bygrave, 2001; 

Shepherd et al., 2011), authors have highlighted that learning does not necessarily lead to changes in 

performance. First, learning—that is, developing new capabilities—and adjusting existing processes 

and practices require resources and are thus associated with costs and potential risks (De Dreu, 2006; 

Van Woerkom & Croon, 2009; Zahra et al., 2006), resulting in potential trade-offs between learning 

and performance (Druskat & Kayes, 2000; Kukenberger, Mathieu, & Ruddy, 2015). Nascent 

entrepreneurial ventures in particular suffer from a scarcity of resources, not only with respect to their 

financial and physical resources, but also concerning the entrepreneur’s time and attention span (Ravasi 

& Turati, 2005). Thus, they might be highly susceptible to the negative side effects of learning.  

Second, learning might only vary the range of potential behaviors, but not result in an immediate or 

obvious change of actual behavior (Huber, 1991). Learning might not be immediately applied, or, if 

applied, might not immediately translate into improved performance. Third, learners might learn 

incorrect or dysfunctional knowledge (Huber, 1991; Wilson et al., 2007) and draw incorrect inferences 

from experience (Toft-Kehler et al., 2014). “Entities can incorrectly learn, and they can correctly learn 

that which is incorrect” (Huber, 1991, p. 89). Thus, superstitious learning might impact the sample used 

in this dissertation, in contrast to more experienced entrepreneurs with more experience who are able 

to make more accurate generalizations. For example, building on assumptions about the path-

dependency of learning (Breslin & Jones, 2012; Minniti & Bygrave, 2001; Politis, 2005; Sardana 

& Scott-Kemmis, 2010), Minniti and Bygrave (2001) argued that entrepreneurs have a tendency to 

repeat learned choices without fully considering the appropriateness for the given situation. By showing 

a positive relation between learning and team outcomes, this dissertation contributes to answering the 

question whether learning relates to higher performance in a founding team context. In an 

entrepreneurial context, with entrepreneurs being confronted with a new and uncertain environment, 

the advantages of both informal and formal team learning seem to outweigh the potential costs and risks 

and result in improved team outcomes. Surrounded by a context characterized by newness, uncertainty, 

and resource constraints, founding teams can feel drawn to focus on day-to-day operations and 

business-related firefighting. This research shows that it is highly relevant for team performance to step 

back from the situation and complement operational work with continuous learning activities.  

Learning activities as distinct from outcomes 

Measuring team outcomes temporally separated from informal learning, this dissertation addresses 

recent calls to clearly differentiate learning as a process from the outcomes and effects of learning (e.g., 

Wilson et al., 2007). Measuring both learning and outcomes is important as mere changes in outcomes 

do not necessarily mean that teams actually engaged in learning (see Wilson et al., 2007), even though 

this is often assumed (e.g., Frankish, Roberts, Coad, Spears, & Storey, 2013). As Politis (2005, p. 418) 
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highlighted, “only studying learning outcomes is of little relevance to the entrepreneurship research 

field”. This dissertation operationalizes learning as learning behavior, which furthermore offers the 

advantage that it does not depend on team members experiencing explicit and conscious changes in 

knowledge and behavior.165 This is important, as groups might be not aware of the knowledge they 

acquire by engaging in learning (Wilson et al., 2007).  

An imprinting perspective on learning 

The long-term influences of learning activities on team outcomes can be viewed from an imprinting 

perspective. The notion of imprinting underlines the lasting influence of initial conditions and actions 

on subsequent practices and future organizational development (Boeker, 1989; Stinchcombe, 1965; 

Yang & Aldrich, 2012). It emphasizes that a founding team’s “behavior has important imprinting 

effects on how the organization develops and grows” (Klotz et al., 2014, p. 228). Previous research has 

emphasized the importance to develop a better understanding of imprinting effects in the founding team 

context (Klotz et al., 2014). For example, extant research has demonstrated imprinting effects of a 

venture’s initial financial capital (Bamford, Dean, & McDougall, 2000), of the first network partner 

(Milanov & Fernhaber, 2009), of the founders’ technological or functional expertise (Gruber, 

MacMillan, & Thompson, 2013; Leung et al., 2013), of previous company affiliations (Beckman, 

2006), and of team demography (Baron, Hannan, & Burton, 1999; Baron et al., 1999; Beckman et al., 

2007; Packalen, 2007). Among the dependent variables that have been investigated are, for example, 

the acquisition of financing (Beckman et al., 2007), venture organizing principles such as values (Leung 

et al., 2013), successor turnover (Burton & Beckman, 2007), strategy (Boeker, 1989), growth potential 

and profitability (Bamford et al., 2000), or growth (Cooper et al., 1994; Eisenhardt & Schoonhoven, 

1990). Yet, to the author’s knowledge, past research on influences early in a venture’s lifetime has not 

investigated how an engagement in learning activities affects the further development of the founding 

team. Moreover, recent research on entrepreneurial learning in the context of internationalization has 

called for future efforts to employ an imprinting perspective on the question of “how and when 

experiential learning of new ventures begins to have an impact” (Milanov & Fernhaber, 2014, p. 389).  

The findings of this dissertation demonstrate the imprinting role of learning at the beginning of the 

founding process for the subsequent development of the venture. Specifically, this work found that the 

engagement of founding teams in learning behaviors had a long-term impact on teamwork quality, that 

is, on the quality of information sharing and role clarity. Teams that engage in learning might develop 

                                              

165 In contrast, items such as “We developed new knowledge and skills” (Schippers, Homan, and Knippenberg, 2013, 
p. 11) depend on the conscious acquisition of skills. 
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lastingly different team mechanisms and structures from the beginning of their venture development to 

exchange feedback, distribute knowledge, and reflect on teamwork. These findings thus complement 

recent efforts to extend the imprinting perspective to non-performance outcomes (Leung et al., 2013) 

and contribute to recent efforts to extend imprinting research “beyond its focus on the relationship of 

between team characteristics and firm performance” (Leung et al., 2013, p. 14). 

The engagement in learning behavior at the beginning of the entrepreneurial process might imprint the 

venture as it creates a learning culture that continuously affects teamwork quality and team outcomes. 

In a similar vein, Sapienza et al. (2005) suggested in the context of venture internationalization research 

that ventures can develop a learning culture by triggering learning through early internationalization 

activities. Extant research assumed that founding teams have an impact on their venture’s culture 

(Cordes, Richerson, & Schwesinger, 2010; Ensley & Hmieleski et al., 2006; Schein, 2010; Schneider, 

Ehrhart, & Macey, 2013), especially as they provide a shared set of beliefs, values, and assumptions 

which influence organizational behavior (Gregory, Harris, Armenakis, & Shook, 2009; Schein, 2010).  

Consistent with these assumptions, extant definitions of learning often implicitly assume that learning 

has a long-term imprinting effect. For example, Honig (2001, p. 22) considered learning a process that 

“eventually determines the strategic direction of the organization, occurs from the very outset of 

organizational development, and is particularly relevant to nascent activities”. Sapienza et al. (2005, 

p. 440) highlighted that “what a firm attends to and learns in one period helps define its feasible set in 

the next […] therefore firms’ success depends significantly on their early choices”. Yang and Aldrich 

(2012) also emphasized the importance of understanding entrepreneurial learning as one condition that 

shapes subsequent organizational development.  

The moderating role of heterogeneity 

Research on the role of team heterogeneity in the entrepreneurial context has yielded no conclusive 

results (Klotz et al., 2014; Maschke & Knyphausen-Aufseß, 2012; see Chapter 1.1.1) despite 

assumptions about high relevance of heterogeneity for founding teams. Schjoedt and Kraus (2009, 

p. 516), for example, stated that “heterogeneity and homogeneity of the ET [entrepreneurial team] 

affects how capable the ET [entrepreneurial team] is in responding to the environment, which, in turn, 

influence venture performance”. The inconsistency of findings is paralleled by research on the 

heterogeneity of top management teams and its relation to firm performance (Carpenter, 2002). 

Research on heterogeneity and “its influence on both entrepreneurial team dynamics and team 

effectiveness would be a promising direction of future research” according to Chowdhury (2005, 

p. 743). In light of the inconsistent findings concerning the role of heterogeneity in founding teams, 

this dissertation exploratorily investigated the moderating influence of perceived heterogeneity 

(Campion et al., 1993) in a moderated mediation model. In addition to understanding the direct effect 
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of learning behavior on role clarity and information sharing quality, it is relevant to understand the 

contingencies of this effect. The results show that when perceived heterogeneity is high, role clarity is 

high independently of the degree of learning behavior. Under low perceived heterogeneity, however, 

learning behavior positively influences role clarity. Teams with low perceived heterogeneity thus 

showed high role clarity only when engaging in learning behavior.  

The benefits of learning with regard to role clarity in the team seem to be amplified when founding 

teams perceive heterogeneity to be low. Learning behavior has been proposed to enhance role clarity 

in the team through, for example, the explicit or implicit negotiation of tasks, roles, and responsibilities 

or through provision of feedback (see Chapter 2.5.1). One explanation might be that when heterogeneity 

is high, that is, when expertise, background, and experience are perceived to vary widely, this 

negotiation might not be necessary to establish role clarity. The distinct team member profiles might 

naturally result in specific roles as, for example, in the case of a team consisting of a software specialist 

and a marketing expert.  

However, as heterogeneous teams do not show an increase in role clarity under higher levels of learning 

behavior, it might also be the case that the perception of homogeneity and similarity of backgrounds 

influences whether learning behavior is translated into role clarity. This perception of similarity, 

consistent with the attraction paradigm, might foster a team climate characterized by liking, 

identification, and positive evaluations of team members (Bunderson, 2003; Byrne, London, & Reeves, 

1968; McPherson, Smith-Lovin, & Cook, 2001; Schaubroeck & Lam, 2002), thereby facilitating 

communication about role expectations and responsibilities as well as feedback (Smith, Smith, & Olian, 

1994; Watson, Kumar, & Michaelsen, 1993).166 Given these exploratory findings, further research on 

the role of heterogeneity with regard to the effects of learning behavior seems warranted. 

5.1.3 Contributions to research on formal learning  

To the best of the author’s knowledge, this study is the first to evaluate a team intervention conducted 

with active founding teams. Formal learning in the founding team context has largely been neglected 

in previous research (see Chapters 1.1.2 and 2.3.1) and it is not yet understood whether and how a team 

intervention can develop and support founding teams. This is striking as, on the one hand, research has 

frequently investigated team interventions in the organizational context (e.g., Delise, Gorman, Brooks, 

                                              

166 This assumption is consistent with the similarity/attraction paradigm (Byrne, 1971) and the theory of social 
categorization (Tajfel, 1981; Turner, 1987). The conclusions, however, are not undisputed; see Steffens, Terjesen, and 
Davidsson (2012) for a different view as well as van Knippenberg and Schippers (2007) or Jehn, Northcraft, and Neale 
(1999) for a perspective on the rather complex effects of diversity and homogeneity in a work group.  
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Rentsch, & Steele-Johnson, 2010; Salas et al., 2008; Salas, Nichols, & Driskell, 2007); on the other 

hand, entrepreneurial research has emphasized the importance of researching founding teams (e.g., 

Cooney, 2005; Cooper & Daily, 1997; Kamm & Nurick, 1993; Klotz et al., 2014). As laid out in Chapter 

1.1.2, it is highly significant both from a theoretical and from a practical perspective to obtain an 

understanding of whether and how a founding team can effectively be developed through a team 

intervention.  

This dissertation contributes to the literature on formal learning, that is, the training and evaluation 

literature. First, this dissertation establishes a positive effect of an intervention on different evaluation 

criteria using a systematic evaluation design. Second, an affective outcome is explicitly considered 

which extends previous research focusing strongly on performance-related outcomes. Moreover, it 

helps develop a better understanding of the effectiveness of team-focused interventions on both short-

term and long-term outcomes. Fourth, by building on a design with an alternative control group, this 

research provides insights into the effectiveness of feedback in a founding team context. Fourth, this 

dissertation compares different content foci of the teamwork session. In addition, this dissertation 

investigated not only whether the team intervention does indeed have an effect, but also how it affects 

team outcomes. The inclusion of mediating mechanisms—even though explicitly called for in the 

context of intervention research—is separately described in Chapter 5.1.4. The contribution of 

developing an intervention for founding teams following the practical query in Chapter 1.2 is described 

in Chapter 5.2.  

The effect of the intervention on appraisal and performance outcomes 

This dissertation adds to the literature on formal learning by showing the positive effect on various 

outcomes in a systematic evaluation design. The field of team training suffers from a lack of systematic 

evaluation. Salas et al. (2008, p. 929) summarized that “in short, there is a plethora of team training but 

little systematic evaluation”. Already a decade earlier, Stout et al. (1997, p. 169) had voiced the same 

concern and noted that “there are few systematic evaluations of the effectiveness of particular team 

training efforts”. Extant evaluation research, for example, often uses reaction criteria as the only 

evaluation measure (see Delise et al., 2010; Morgan & Casper, 2000) and, consequently, neither 

employs long-term measures nor pre-post comparisons. In addition, much of the research on the 

effectiveness of team training has been conducted in (field) experimental settings with students that 

often were ad-hoc groups performing simulations or hypothetical tasks (e.g., Bushe & Coetzer, 1995; 

Chen et al., 2004; Cooke et al., 2003; Dierdorff & Ellington, 2012; Ellis et al., 2010; Marks et al., 2002; 

Marks et al., 2000; Müller, Herbig, & Petrovic, 2008; Naber, McDonald, Asenuga, & Arthur, 2014; 

Prichard et al., 2011; Rentsch, Delise, Salas, & Letsky, 2010; Smith-Jentsch, Salas, & Baker, 1996; 

Stout et al., 1997; Volpe et al., 1996).  
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For example, in a meta-analysis by Salas et al. (2008), 1,660 of the included teams were student teams 

and only 10 teams stemmed from a real-life business context. In an earlier work, Chen et al. (2004) 

already highlighted the importance for future research to examine in how far trainings serve to develop 

teamwork knowledge and skills and to improve team effectiveness in a business context. By employing 

a rigorous systematic evaluation design in an entrepreneurial setting, this dissertation extends ongoing 

research on the effects of team interventions (e.g., Delise et al., 2010; Klein et al., 2009; Prichard et al., 

2011; Salas et al., 2008; Salas et al., 2007). Moreover, given the ongoing discussion about how to test 

for intervention effects with pre-post data and following recent recommendations (see Chapter 3.4.3), 

this dissertation used both the conditional and the unconditional approach to testing the proposed 

hypotheses. 

The interpretation of the usefulness measures, which were captured immediately after the intervention, 

suggests that all groups perceived the feedback session as useful for their future teamwork. It also 

turned out that the four intervention groups perceived the workshop session as useful; however, it has 

to be taken into consideration that for the latter result, the interpretation is limited due to the lack of a 

comparison group (see Stout et al., 1997). In congruence with the proposed hypotheses, the analysis of 

the overall reaction to the intervention as well as the long-term effectiveness (evaluated approximately 

three months after the intervention) showed that the intervention group evaluated the intervention 

significantly more positive than the control group. The intervention group judged their changes in 

attitudes, knowledge, and skills, the transfer to everyday work life, and the actual improvement of 

teamwork higher than the control group.  

Moreover, the analysis of pre-post investigation revealed that the intervention had a positive medium 

to large effect on team performance. This effect of the intervention on team performance is comparable 

to the effect sizes found in various meta-analyses on the impact of team interventions (e.g., Delise et 

al., 2010; Salas et al., 2008; Salas et al., 2007) and organizational training (Arthur & Bennett et al., 

2003; Burke & Day, 1986; Collins & Holton, 2004; Powell & Yalcin, 2010).167 These results are 

                                              

167 The effect size for the difference in marginal means between control and intervention group regarding performance 
after the training was Cohen’s d = .66. Delise, Gorman, Brooks, Rentsch, and Steele-Johnson (2010) found d = 0.64 
for teamwork skills, Salas et al. (2008) found d = 0.70 (r = 0.33) for team performance, Salas, Nichols, and Driskell 
(2007) found an effect of d = .61 (r = 0.29) for overall team performance. In an organizational context, Burke and Day 
(1986) conducted a meta-analysis on managerial training and found d = .34 for a subjective self-evaluation of what 
participants had learned and of d = .41 for an evaluation of the effect on on-the-job behavior. Arthur, Bennett, Edens, 
and Bell (2003), in their meta-analysis of organizational training, found an overall effectiveness of the training of d = 
.62. In more recent meta-analyses including the analysis of pre-test and post-test designs, researchers found effect sizes 
of d = .40 for subjective outcomes of managerial leadership development (Collins & Holton, 2004) and of d = .63 (r = 
.30) for subjective judgments of behavioral change (Powell and Yalcin, 2010). As Salas et al. (2008) and Salas et al. 
(2007) provided results using the correlation coefficient as an effect size, to facilitate comparability, the effect sizes 
were converted into Cohen’s d values using the formula of Wolf (1986, p. 35). On a note of caution: Salas, 
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particularly noteworthy as this evaluation study employed a control group with an alternative treatment, 

which protects against the inflation of effects through rater biases and thus allows for a more rigorous 

comparison of the effect of the intervention (see Taylor, Russ-Eft, & Taylor, 2009). Moreover, the 

analysis controls for previous performance. Previous research, for example by Wright, Gardner, 

Moynihan, and Allen (2005), has shown that controlling for previous performance can drastically 

reduce correlations found prior to controlling.  

The findings of the present study provide insights into the extent to which a team intervention in active 

founding teams can influence subsequent team outcomes, and they show that a well-facilitated 

intervention improves subsequent founding team performance. Thus, it is both possible and important 

to train teams during the venture building process, that is, while their business is already up and running. 

Given how important it is to quickly develop effective teamwork practices in founding teams (see 

Chapter 1.1.2) and taking into account the mixed results of earlier evaluations of entrepreneurship 

education (see Chapter 2.3.1), this is a highly valuable result. This study provides evidence that the 

intervention designed in the context of this research effort effectively improved teamwork practices and 

team performance and that those skills and knowledge can indeed be taught to founding teams.  

The positive effect of the training on team performance also adds to the discussion about the potential 

of interventions that focus on team skills to influence performance. The current state of research is 

inconsistent about the effectiveness and the best sequencing of interventions with team content, task 

content, or mixed content calling for future research in this area (Salas et al., 2008). Even though the 

research setup of the study at hand does not allow for a comparison of task- and team-focused team 

interventions, the positive effect of a training focused on teamwork and team interaction underlines the 

importance of enhancing teamwork knowledge and skills in founding teams during the entrepreneurial 

process. The results are thus consistent with Marks et al. (2000) who highlighted that particularly in 

novel and dynamic environments, teams need to develop their teamwork and interaction skills and learn 

how to adapt and adjust their teamwork. The results are moreover in line with research arguing that 

teamwork training and task-generic team building can enhance team outcomes (e.g., Ellis et al., 2005; 

Klein et al., 2009; Salas et al., 2008; Stout et al., 1997). This is an important insight for the 

entrepreneurial context, given that extant theorizing and empirical research on the development of 

appropriate education measures and their evaluation has focused strongly on business-related aspects 

and the “entrepreneurial task” as well as on preparing future entrepreneurs and not on the development 

of skills during the entrepreneurial process (see Chapter 2.3.1). Future research could further build on 

                                              
Tannenbaum, Kraiger, and Smith-Jentsch (2012) erroneously referred to all effect sizes reported in their review as d-
values (p. 76); this, however is incorrect, as Powell & Yalcin (2010), for example, reported r-values (Salas, personal 
communication, 25. July 2014).   



 Discussion  

261 

 

the insights generated by this dissertation and compare a task-focused and a team-focused intervention 

with active founding teams of nascent ventures. 

The effect of the intervention on an affective outcome 

This dissertation enriches previous research on evaluation by including both a cognitive and an affective 

outcome component of team effectiveness. Importantly, previous research in a variety of related 

disciplines has highlighted the need to better understand affective outcomes, more specifically, in the 

entrepreneurial context (Klotz et al., 2014), in training and evaluation research (Brown et al., 2010) as 

well as in evaluations of team interventions (Kraiger et al., 1993; Rowold, 2008; Salas et al., 2007). 

Consequently, several of the meta-analyses conducted in recent years still failed to include affective 

outcomes beyond the immediate reaction to the training (e.g., Arthur, Bennett et al., 2003; Burke 

& Day, 1986; Powell & Yalcin, 2010; Salas et al., 2007). 

The analysis at hand addresses this gap and takes up the call for research, for example, by Brown et al. 

(2010, p. 349) who highlighted that “satisfaction is a meaningful construct of interest in the study of 

workplace learning and development” and encouraged “additional research on affective learning 

outcomes of training and educational programs”. However, this dissertation provides limited support 

for the effect of a training intervention on team satisfaction and suggests that the intervention has a 

different effect on team satisfaction than on team performance. The effect of the team intervention on 

team satisfaction was not significant at a conventional level with both the unconditional and the 

conditional approach. Moreover, the effect size was smaller than for team performance.  

The results of this dissertation are thus consistent with the findings of Chen et al. (2004) who found 

that, while their teamwork training improved the student teams’ skills and knowledge, it did not change 

their attitudes. Similarly, Prewett, Brannick, and Peckler (2013) showed that their teamwork training 

for medical students increased pre-post performance changes in situational judgment tests, but did not 

affect teamwork attitudes, an affective outcome. Stout et al. (1997) found limited support for an effect 

of team training on teamwork attitudes. Chen et al. (2004) proposed that it might be more difficult to 

develop positive attitudes than skills and knowledge. In line with this assumption, dispositional effects 

pointing towards stable characteristics have been suggested for both entrepreneurial satisfaction 

(Cooper & Artz, 1995; Delgado-García, Rodríguez-Escudero, & Martín-Cruz, 2012) and job 

satisfaction (Judge, Heller, & Mount, 2002; Judge, Locke, Durham, & Kluger, 1998; Staw & Cohen-

Charash, 2005). In general, the conditions and challenges of attitude changes continue to be a debated 

topic in psychological research (e.g., Albarracín & Handley, 2011; Olson & Zanna, 1993; Petty, 

Wegener, & Fabrigar, 1997).  
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In addition, while the adaptation of teamwork and the intervention-induced changes might result in 

increased team performance, research on change processes has provided evidence that changes are 

challenging in general (Corley & Gioia, 2004) and are often accompanied by negative affective 

reactions (Bordia, 2006; Kiefer, 2005; Oreg, Vakola, & Armenakis, 2011). Thus, while the intervention 

conducted in this research setting increased team performance, negative affective reactions to the 

required changes of teamwork might have interfered with positive effects of the intervention on team 

satisfaction. Moreover, it might be that the intervention provided in this study (implicitly) had a rather 

cognitive focus as both learning and the assumed mediating processes of information sharing and role 

clarity are cognitive constructs.  

Relation between short-term and long-term evaluation criteria 

One of the issues under debate in training and evaluation research is the question to what extent the 

immediate reaction after the training influences training transfer (see Chapter 2.3.2). As a third 

contribution to the literature on formal learning, this dissertation adds to this issue. Reaction measures 

are easy to measure and are considered a generally important aspect of evaluation (Alliger et al., 1997) 

as participants who perceive an intervention as useful should be more motivated to transfer the learned 

content to the workplace (Grossman & Salas, 2011). Despite the prevalence of reaction measures in 

evaluation studies, these measures have been critically discussed, for example, because they do not 

capture the ability of participants to actually employ the skills in the work context (Alliger et al., 1997; 

Arthur, Bennett et al., 2003) or because they have been shown to be generally weak predictors of other 

measures of training effectiveness such as learning, behavioral changes, or results (e.g., Alliger 

& Janak, 1989; Alliger et al., 1997; Colquitt et al., 2000).168 The criticism of this measure has resulted 

in warnings that reactions should not be treated as surrogates for other evaluation measures (Arthur 

& Bennett et al., 2003; Tannenbaum & Yukl, 1992). Other research in a team context that measured 

several levels of evaluation according to Kirkpatrick (1959; 1996; 1998) did not report relations among 

the different criteria (e.g., Stout et al., 1997). However, contrary to previous research, the current 

analysis finds that reaction to the intervention significantly predicts its effectiveness. In a similar line, 

Brown, K. G. (2005) hypothesized and found a significant relation between the reaction to an online 

lecture for students and engagement in the lecture, intentions for transfer, and learning (measured as a 

knowledge test). A positive relation has also been revealed for reactions and post-training motivation 

and commitment (Tannenbaum, Mathieu, Salas, & Cannon-Bowers, 1991).  

                                              

168 Even though these results are not unequivocal and this finding has been challenged in a recent meta-analysis 
(Sitzmann et al., 2008). 
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The results can be considered in the light of research on the importance of environmental factors for 

the transfer (Blume et al., 2010; Facteau et al., 1995; Noe, 1986; Noe & Schmitt, 1986; Tracey et al., 

1995), in particular environmental favorability and transfer climate (see Chapter 2.4.1). Extant research 

has argued that the small relation between reaction and transfer might be because transfer is limited by 

a lack of environmental favorability or low transfer climate, whereas reaction is not. Thus, under an 

unfavorable transfer climate, the long-term evaluation of transfer should decrease, whereas the short-

term reaction should not. Given the careful intervention design in the research setting at hand (see 

Chapter 2.4), favorability and transfer climate might have been high in the context of this intervention, 

resulting in a strong relationship between the two measures. In addition, previous research highlighting 

the weak relation between the two criteria has mostly focused on other aspects than interventions in a 

team setting (e.g., Alliger & Janak, 1989; Alliger et al., 1997; Arthur, Tubre, Paul, & Edens, 2003; 

Colquitt et al., 2000). A team intervention can immediately influence the direct environment of the 

participating individuals (i.e., the team); thus, for team training in general, the environmental context 

after the intervention might be more favorable and provide support for individual behavior change given 

that the team as part of the environment is changed as well. In addition, the application of team skills 

after the intervention might depend less on the specific situation than, for example, task-related skills 

and can thus be implemented independent of the tasks that the team is facing after the intervention. An 

explicit investigation of favorability and transfer climate as well as a comparison of these aspects and 

the relations between reaction and transfer/effectiveness criteria following a team-focused and a task-

focused training might be interesting avenues for future research. In sum, this dissertation provides 

notable insights into the relationship of different evaluation criteria applied to a team intervention with 

a teamwork focus.  

Effectiveness of a feedback session 

Fourth, the use of an alternative control group design in this research setting not only represents a 

rigorous evaluation approach, but also contributes to an understanding of feedback as a component of 

team interventions. To the best of the author’s knowledge, this is the first field investigation to compare 

an intervention including only a team feedback session and thus a feedback-only control group with an 

intervention consisting of a feedback session in combination with other intervention components (see 

Chapter 2.4).  

In general, feedback is assumed to be an important tool for changing individual and group attitudes and 

behaviors in organizations (e.g., Barr & Conlon, 1994; Born & Mathieu, 1996; Gabelica et al., 2012; 

Geister et al., 2006; London & Smither, 1995), even though results have not been unequivocally 

positive (e.g., Alvero et al., 2001; Kluger & DeNisi, 1996). Thus, feedback in groups “represents both 

a key leverage point [for group performance regulation and adaptation] and a pressing research need” 
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(Kozlowski & Ilgen, 2006, p. 112). In particular, calls for research have been voiced to further 

investigate conditions that can enhance the effect of feedback (Levy & Williams, 2004; Seifert et al., 

2003). Smither et al. (2005, pp. 58–59) highlighted in their meta-analysis and review on multisource 

feedback that “research is also needed to understand how organizational interventions such as training 

can enhance the impact of multisource feedback [… and] to understand whether organizational 

investments in training linked to multisource feedback increase the impact of the feedback beyond what 

would have occurred with only feedback”. Taking up these calls for research, this dissertation explores 

the difference between a feedback-based control and a training-based intervention group. The results 

show that mere feedback does not suffice to positively affect team performance positively. The insights 

gathered within this research hence provide evidence that feedback is indeed effective when combined 

with a teamwork workshop conducted by a neutral facilitator; this was not true for the control group 

which only participated in the feedback session. The teams that participated in the complete intervention 

(feedback session plus teamwork session) demonstrated improved team performance after the 

intervention than the control group.  

This suggests that the effectiveness of feedback depends, at least in part, on the facilitating conditions 

after the reception of the feedback. Thus, reflection on the feedback, its translation into strengths and 

weaknesses, its concretization, the development of conclusions by drawing on examples, and 

developing self-regulation procedures are activities facilitating the effect of a feedback intervention. 

Therefore, the comparison provides support for the successful conception of the intervention 

components that built on the principles of entrepreneurial learning and training design principles (see 

Chapter 2.4). Without facilitation, founding teams might not take sufficient time to elaborate on the 

feedback and to translate it into subsequent actions and concrete improvement goals (see Anseel et al., 

2009), particularly given the lack of time and resources by which nascent ventures are characterized 

(see Chapter 2.1). Moreover, a teamwork session subsequent to the feedback might moreover help 

teams develop a better understanding of the feedback, for instance, by discussing concrete examples. 

They might be more likely to understand how the feedback is relevant to their daily teamwork and to 

consider it as an opportunity for development. The importance of combining feedback and reflection is 

consistent with the assumption about the components of team debriefs (e.g., Ellis & Davidi, 2005; 

Tannenbaum & Cerasoli, 2013) and with the finding of Mathieu et al. (2000, p. 280) who argued that 

“teams need guided experiences and developmental feedback if we expect them to learn”. 

Thus, the results of this dissertation add to research emphasizing the importance of additional 

interventions to enhance the effects of feedback. Reflection on feedback (e.g., Anseel et al., 2009) and 

goal setting (e.g., (Kim & Hamner, 1976; Mento, Steel, & Karren, 1987; Neubert, 1998) have been 

suggested to be particularly useful strategies in combination with feedback, particularly when 

facilitated (Seifert et al., 2003). This study contributes to an understanding how important it is to engage 
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in strength-based reflection, to draw on relevant specific experiences as an example to discover typical 

team behaviors and attitudes, and to devise concrete changes and establish responsibilities for the time 

after the intervention. 

The findings of this dissertation also complement previous works that investigated the effect of long-

term facilitation subsequent to managerial feedback (e.g., Hazucha, Hezlett, & Schneider, 1993; 

London, Smither, & Adsit, 1997; Maurer, Mitchell, Debora R. D., & Barbeite, 2002), for example in 

the form of follow-up coaching-sessions (Kochanowski, Seifert, & Yukl, 2010; Luthans & Peterson, 

2003; Nieminen, Smerek, Kotrba, & Denison, 2013) or trainings (Rosti & Shipper, 1998). The results 

reveal that not only long-term facilitating measures can enhance the effect of feedback, but also 

interventions that immediately follow the feedback session. For example, Anseel et al. (2009) 

demonstrated that an employee development intervention consisting of a combination of both feedback 

and reflection enhanced performance more than individual feedback and reflection measures. Future 

research could investigate the individual components separately to develop a better understanding of 

the value they add to an intervention. 

Different content foci in the teamwork session 

The evaluation of the intervention provides notable insights into how the effect of formal learning 

differs for different content areas in the intervention. As described in Chapter 2.4.2, the teams who 

engaged in a teamwork session focused on one of the following four overarching topics: team 

performance management; conflict management; team processes; or team structure. Extant research on 

team training has largely focused on comparing different team intervention components (see Chapter 

2.3.2), but to the author’s knowledge, it has not yet been investigated whether focusing on different 

content areas has an effect on team performance and satisfaction. Salas et al. (2007), for example, 

compared different components of team training in two different meta-analyses in which they 

concentrated on cross-training, team self-correction training, and coordination and adaptation training. 

They found that the latter seems to be the most potent training strategy among the three. Salas and 

Rozell et al. (1999) investigated whether the level of goal setting, interpersonal relations, problem 

solving, and role clarification in a team building intervention predicted the effect of the intervention on 

performance. They found that only role clarification significantly predicted performance. In another 

meta-analysis, Salas et al. (2008) compared team-focused and task-focused trainings and found no 

difference; however, they did not explore different content foci within the context of a teamwork-

focused intervention. In the context of diversity training, Holladay and Quiñones (2008) showed that 

the particular focus of an intervention can indeed have an impact. They demonstrated that a focus on 

the similarities contrary to a focus on the differences among individuals in an organization influenced 

the expected backlash (i.e., expected negative consequences for minority group members) and learning.  
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In the context of this dissertation, the analysis of the four intervention groups and the control group 

revealed that while the workshop had a positive effect on team performance across all intervention 

groups, this effect differed depending on which content was discussed during the teamwork session. 

The following section discusses two outcomes: first, the positive effect of the team structure and team 

processes focus on team performance; second, the negative effect of the conflict management focus on 

team satisfaction. In general, given that all four sessions were judged equally useful, a difference in the 

usefulness of the different topics cannot explain the different effects on team outcomes.  

Of the four subgroups, only the participants who worked on the topics related to team processes and 

team structure differed from the control group with regard to their post-intervention team performance 

and with regard to the change in team performance from pre- to post-intervention. These two groups 

also showed a significant increase in team performance from pre-test to post-test values. The teams 

focusing on conflict management and performance management, however, did not show a significant 

increase. This result highlights that enhancing team structure and processes plays a central role. A 

potential explanation might be that the topics discussed in both structure-related and process-related 

teamwork sessions were directly linked with issues of coordination and role clarification, which are 

considered important variables influencing team performance (see Chapter 2.5.1). These findings are 

in line with the results of Salas and his colleagues, who found that training components focusing on 

coordination (Salas et al., 2007) and on role clarification (Salas & Rozell et al., 1999) were more 

effective in comparison with other components. It might be that in young founding teams, who are in 

the early stages of their collaboration, general teamwork-related aspects like processes and structure 

are more important for performance improvement than team management skills such as conflict 

management and performance management. In addition, better conflict management or better 

performance management might only influence team performance slowly over longer periods.  

Another notable outcome was the negative effect of the conflict management focus on satisfaction. The 

intervention group focusing on conflict management showed a significant decrease in team satisfaction 

and differed significantly from both the structure and the performance management groups with regard 

to the reported satisfaction after the intervention and the change in satisfaction. This result is surprising 

given the relevance of conflict management strategies in teams (e.g., Behfar et al., 2008; Chen, Liu, & 

Tjosvold, 2005; DeChurch & Marks, 2001; Tekleab, Quigley, & Tesluk, 2009) and the findings of 

extant research concerning the role of task and relationship conflict (e.g., Amason, 1996; de Wit et al., 

2012; Jehn, 1995; Shaw et al., 2011). While conflicts are a normal occurrence in group development 

(Bushe & Coetzer, 2007; Tuckman, 1965), extant research has suggested that task conflicts can 

positively influence team outcomes (e.g., Amason, 1996; Chun & Choi, 2014; de Wit et al., 2012; Jehn, 

1995; Olson, Parayitam, & Yongjian Bao, 2007), whereas relationship conflicts have a detrimental 

effect (e.g., De Dreu, 2006; de Wit et al., 2012; Jehn, 1995). The relationship between task conflict and 
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team performance has also been shown to be negatively moderated by relationship conflicts (de Wit et 

al., 2013; Shaw et al., 2011) and by the co-occurrence of relationship and task conflicts (de Wit et al., 

2012).  

Furthermore, practical recommendations for team interventions have suggested promoting open debate 

at moderate levels, supporting teams in clearly distinguishing between task and relationship conflict, 

and preventing relationship conflict (Shaw et al., 2011). Moreover, effective conflict resolution 

strategies have been positively related to team performance or to a decrease in the occurrence of 

conflicts (Greer, Jehn, & Mannix, 2008). Thus, an intervention that establishes conflict management 

skills and encourages task conflicts while fostering an understanding for the detrimental effects of 

relationship conflict should have a positive impact on team performance and satisfaction. 

Several considerations might help explain why the intervention focusing on conflict management had 

a negative effect on team satisfaction and did not improve team performance. First, the positive relation 

between task conflict and team outcomes is not undisputed (e.g., De Dreu & Weingart, 2003; Jehn, 

Greer, Levine, & Szulanski, 2008) and has been shown to depend on moderating and temporal factors 

(e.g., Breugst & Shepherd; de Wit et al., 2012; Jehn & Mannix, 2001; Shaw et al., 2011). Thus, an 

increase in task conflict, as it might have occurred following the intervention, might not be reflected in 

positive changes in team outcomes.  

Second, extant research has suggested that individual team members can have asymmetric conflict 

perceptions (Jehn et al., 2010) and that team members often misattribute task conflict behavior as 

interpersonal conflict (Simons & Peterson, 2000). These two findings add additional complexity to the 

conflict management in teams and might help explain the results of this dissertation. Even though these 

two aspects were discussed in the teamwork session, the teams might still have lacked the skills to 

identify and constructively approach these subtle differences in perception. Thus, even though it might 

be that all team members individually implemented the suggestion to increase task conflict and to avoid 

relationship conflict in their work, it might also be that team members misattributed task conflict as 

relationship conflict. Moreover, it has been indicated that task conflict often inadvertently triggers 

relationship conflict (e.g., Amason, 1996; Simons & Peterson, 2000). Thus, teams might try to engage 

in more task conflict behavior but actually trigger detrimental relationship conflicts, which have been 

shown to be damaging for both performance and satisfaction (Jehn, 1995). 

In addition, by addressing conflict management, the intervention might have emphasized conflicts 

latently existing in the team. It might thus have contributed to the realization that the team as such was 

not in such a good state after all, decreasing team members’ satisfaction with the team. This mechanism 

hence might have prevented the potential positive effects the conflict management intervention was 

supposed to have on team performance. Given that the team intervention also provided room for voicing 

and discussing conflicts, drawing on the work of emotional contagion in teams (e.g., Barsade, 2002), it 
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might be assumed that the dissatisfaction of individual members regarding a perceived conflict might 

have induced lower team satisfaction in the team in general.  

Lastly, reviewing and processing the history of conflicts might require a longer period of time and 

processing in the training, while other topics lend themselves more to the solution-focused approach of 

the team intervention. In a similar fashion, though in a different research context, Shepherd et al. (2011) 

suggested that, in order to learn from failure, entrepreneurs first need to “work through their grief” (p. 

1235) before proactively being able to focus their attention towards other issues. In their opinion, 

“within-group dynamics, including conflict, […] may impact the ability of an organization to move 

forward” (p. 1250). Furthermore, as trust has been shown to act as a buffer to the potential detrimental 

effects of conflict (e.g., Peterson & Behfar, 2003; Simons & Peterson, 2000), an intervention should 

perhaps first offer a more comprehensive trust-building component before engaging participants in 

issues related to conflict management. Peterson and Behfar (2003, p. 109), for example, proposed that 

“teams that do not establish trust before they receive negative feedback are especially vulnerable to 

ongoing relationship conflict, and likely to perform poorly”. Interventions could thus focus more 

strongly on how to identify and discuss differences in perception as well as on building conflict 

management skills.. Future research should strive to achieve a better understanding of the reasons 

behind this finding and could also compare interventions with and without a trust-building component. 

That way, more insights could be gained about what method might work with which specific contents. 

5.1.4 Contributions to research on team processes 

Lastly, this dissertation demonstrates the mediating mechanisms of the effect of the intervention, 

thereby extending extant research that has mainly focused on the antecedents of learning or its direct 

effects and, given its purpose, thus has neglected to investigate how learning activities translate into 

enhanced team outcomes. To the best of the author’s knowledge, this is the first study to systematically 

evaluate a team intervention developed for active founding teams. Moreover, this dissertation also 

considers mediating mechanisms in the analyses. Thus, it counteracts the criticism that mediating 

mechanisms have been neglected in research on founding teams (Hmieleski et al., 2012; Klotz et al., 

2014), in entrepreneurial learning research (Chandler & Lyon, 2009; Zhang et al., 2006) as well as in 

training and evaluation research (Gabelica, Van den Bossche, Segers, & Gijselaers, 2012; Rapp & 

Mathieu, 2007). Rapp and Mathieu (2007, p. 537) highlighted that “the mechanisms through which this 

[effect of team training] happens remain largely hidden in the proverbial black box”. It is also highly 

relevant from a methodological perspective to analyze mediating mechanisms more closely. As 

analyzing mediation allows for developing an understanding of mechanisms underlying a relation 

between independent and dependent variable, contributes to detecting causality, and thus adds to theory 
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and treatment development (Mathieu, DeShon, & Bergh, 2008; Preacher et al., 2007), it “moves 

organizational research beyond dust-bowl empiricism and toward a true science” (Mathieu & DeShon 

et al., 2008, p. 203). The explicit consideration of mediating mechanisms is discussed in the following 

as a joint contribution to the research streams of training/evaluation and entrepreneurship. 

Much of the existing research on founding teams has been characterized by “exclusion of critical 

mediating mechanisms […,] and we therefore know quite little about how and when NTVs [new 

venture teams] influence the performance of start-ups” (Klotz et al., 2014, pp. 228–229). Hmieleski et 

al. (2012, p. 1478) also highlighted that “research on new ventures has failed to consider mediating 

mechanisms”. In recent years, research on founding teams has begun to investigate mediating processes 

and emergent states (see Chapter 1.1.1). Research has also explored the mediating role of, for example, 

affective tone (Hmieleski et al., 2012), strategic positional advantages (Zhao et al., 2013), or strategic 

decision speed and comprehensiveness (Souitaris & Maestro, 2010).  

Processes in founding teams, however, have remained a “black box” (Clarysse & Moray, 2004, p. 60) 

and future research on teamwork-related aspects such as the quality of the relationships among founding 

team members has been suggested (Blatt, 2009). Given that extant models of team effectiveness have 

long acknowledged the important mediating role of teamwork practices such as coordination and 

communication (e.g., Campion, Medsker, & Higgs, 1993; Hoegl & Gemuenden, 2001; Rousseau, 

Aubé, & Savoie, 2006; Stevens & Campion, 1994; Sundstrom et al., 1990), first efforts have been made 

to apply these insights to the founding team context (e.g., Brinckmann & Hoegl, 2011; Foo et al., 2006; 

Watson et al., 1995). Foo et al. (2006), for example, showed in a cross-sectional investigation with 

founding teams that open communication and social integration relate positively to member satisfaction 

with team and venture and team viability. Brinckmann and Hoegl (2011), investigated the relation 

between initial teamwork capabilities and venture success, but did not establish a significant 

relationship. However, despite emphasizing the importance of teamwork in founding teams, these 

efforts have not investigated the role of teamwork practices as a mediator between team input and 

outputs as proposed by models of team effectiveness (see above). Also, to the best of the author’s 

knowledge, neither the effect of learning on teamwork practices nor the effect of teamwork practices 

on team outcomes has been explored in a longitudinal investigation in founding teams. The cross-

sectional study of Chandler and Lyon (2009) on learning in founding teams found that team members’ 

learning activities relate positively to venture sales growth. However, given its purpose, their work did 

not investigate the question of how learning exerts an influence.  

In the intervention context, the few studies investigating mediating mechanisms have pointed towards 

a mediating role of teamwork processes and emergent states, but have been conducted with university 

students in mostly experimental simulation settings (e.g., Chen & Thomas et al., 2005; Gurtner, Tschan, 

Semmer, & Nägele, 2007; Marks et al., 2002; Marks et al., 2000; Moreland & Myaskovsky, 2000) and 
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did not focus on founding teams. In addition, extant intervention research, if including mediators, has 

largely focused on understanding the mediating effects in the context of individual-level training. The 

majority of these studies have centered on mediating variables related to motivation and effort 

allocation such as pre-training motivation, motivation to transfer, or self-efficacy (e.g., Baldwin, 

Magjuka, & Loher, 1991; Colquitt et al., 2000; Keith & Frese, 2005; Klein & Noe et al., 2006; 

Martocchio & Judge, 1997; Noordzij et al., 2013; Quiñones, 1995; Saks, 1995; Tracey, Hinkin, 

Tannenbaum, & Mathieu, 2001).  

In particular, by investigating the effect of learning activities, this dissertation helps fill the “lack of 

systematic research which examines the processes through which entrepreneurial learning is 

embedded” (Zhang et al., 2006, p. 300). This call for research is echoed by Chandler and Lyon (2009, 

p. 586) who suggested further analyses to understand how learning activities “translate into beneficial 

organizational-level activities and outcomes on emerging ventures”. With regard to HR practices such 

as interventions and their effect on unit performance, it has also been highlighted that the investigation 

of mediating mechanisms has been neglected (e.g., Pitariu & Ployhart, 2010; Sheehan, 2014). 

This dissertation, by drawing on input-process/emergent-state-output models of team effectiveness 

(e.g., Cohen & Bailey, 1997; Gladstein, 1984; Hackman & Morris, 1975; Mathieu & Maynard et al., 

2008) as well as on extant work on the importance of teamwork and working relationships in founding 

teams (Blatt, 2009; Brinckmann & Hoegl, 2011; Foo et al., 2006; Hoegl & Gemuenden, 2001), 

conceptualizes learning activities as inputs that predict outcomes through improved teamwork quality. 

This dissertation additionally proposes role clarity and information sharing quality as two important 

aspects of teamwork quality that a new founding team can develop through learning. These teamwork 

processes are linked to team outcomes in a longitudinal design. This dissertation thus shows how 

engagement in learning can create high teamwork quality over time, thereby offering insights into the 

black box that converts learning activities into venture performance. The results thus not only show the 

important role of teamwork quality in a founding team, but also that these teamwork practices can be 

enhanced by two forms of learning, which is—to best of the author’s knowledge—a novel finding in 

the entrepreneurship research area. The analysis herein revealed that teams who engage in learning 

behavior are characterized by higher role clarity and information sharing quality. Another finding is 

that those teams who participated in a team intervention with a teamwork session subsequently showed 

significantly higher role clarity and information sharing quality than the control group. The dissertation 

at hand thus adds to the point that “forging and maintaining productive working relationships in a team 

is not an easy feat” (Blatt, 2009, p. 533), but requires the deliberate engagement in learning behavior.  

Moreover, this dissertation underlines that teamwork represents an additional and highly relevant factor 

besides taskwork which is required to achieve enhanced team outcomes (e.g., Bradley et al., 2003; 

Marks et al., 2002; see Chapter 2.5). In addition to working on venture-related tasks, teamwork—that 
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is, the team’s approach to performing these tasks—represents a foundation for realizing positive team 

outcomes. Thus, this dissertation confirms and extends extant entrepreneurship research on 

interpersonal working processes and interpersonal relationships (Brinckmann & Hoegl, 2011; Foo et 

al., 2006; Kamm & Nurick, 1993; Watson et al., 1995; Watson et al., 2003). This is consistent with 

research that highlighted the important role of coordination and communication for team outcomes in 

an organizational context (Edmondson et al., 2007; Mathieu, Maynard et al., 2008; Morgeson et al., 

2010; Prichard et al., 2011). This work is also consistent with and extends the results of Rapp and 

Mathieu (2007), who found that overall team processes mediated the effect of a CD-based self-

administered teamwork skills training program for individual students on individual and team 

outcomes. The following chapters interpret the results for the two mediators, that is, role clarity and 

information sharing quality. 

Role clarity  

The results of this dissertation demonstrate that learning activities significantly enhance role clarity in 

founding teams; at the same time, they shed light on the importance of role clarity for team outcomes. 

While both formal and informal learning increase role clarity, the study investigating informal learning 

and the one investigating formal learning differ with regard to their findings on the relationship between 

role clarity and team outcomes.  

The results show that learning activities are significantly associated with role clarity. As proposed in 

Chapter 2.5.1, learning activities can increase individual knowledge and skills, foster the development 

of a shared cognition, and help teams to coordinate and adapt their team processes, and therewith 

positively influence role clarity. The results of this dissertation are consistent with, for example, extant 

research on the relation of feedback-seeking, one type of learning behavior (Edmondson, 1999), and 

role clarity (e.g., Ashford & Cummings, 1983; Breaugh & Colihan, 1994; Huitema, Mckean, & 

Mcknight, 1999; Jackson & Schuler, 1985; Pearce, 1981; Sawyer, 1992; Wanberg & Kammeyer-

Mueller, 2000; Whitaker, Dahling, & Levy, 2007). Moreover, the findings correspond to demonstrated 

effects of training on role knowledge and clarity (Chen & Thomas et al., 2005; e.g., Lichtenberg 

& London, 2008; Soucek et al., 2010). They are also in line with the investigation of Marks et al. (2002), 

who, within the framework of a cross-training for individual students, confirmed the importance of 

improved coordination for increasing team performance.  

At first glance, however, the results of this dissertation seem to contradict other research works 

conducted by Bresman and Zellmer-Bruhn (2012a) and Bunderson and Boumgarden (2010). In their 

cross-sectional studies, the authors presumed an influence of team structure, which they related to role 

clarity, on learning. A closer analysis of the context of these studies, however, might explain the 

diverging results. Bunderson and Boumgarden (2010, p. 611) investigated teams with stable structures, 
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that is, teams that “deal with repeated tasks […and have] stable team structures,” while Bresman and 

Zellmer-Bruhn (2012a) analyzed teams in a formative organizational context. In contrast, this 

dissertation focuses on founding teams with different characteristics which might help explain the 

differing results. First of all, in founding teams, other than in organizational teams, formal structures 

that can exert an influence on learning do not yet exist (Blatt, 2009). Moreover, such formal structures 

might also not be as useful or relevant as in a more stable context. The dynamic context as well as 

frequent changes to the business model and the corresponding tasks can require frequent changes to the 

roles and tasks of the entrepreneur (Cardon & Stevens, 2004; Cope, 2005; Gartner, 1988) and, 

correspondingly, to the team structure. In complex and uncertain environments, role expectations are 

dynamic and difficult to formalize in a stable way (Brown et al., 2001; Griffin, Neal, & Parker, 2007). 

Entrepreneurs thus “must shift between role and assignments as environmental and organizational 

conditions warrant” (Cardon & Stevens, 2004, p. 311).  

In conclusion, for entrepreneurial ventures, establishing clear and unambiguous expectations and 

consequences (i.e., role clarity) might be more relevant than a specific formalized structure with 

permanently allocated tasks.169 As Katz et al. (2000, pp. 9–10) highlighted, “founders have trouble 

establishing a forced division of labor in young organizations because they are still learning the routines 

and competencies they need [and] rigid job descriptions are a liability”. In unpredictable and uncertain 

contexts, teams require some degree of “role fluidity” (Vashdi et al., 2013, p. 950) or “role flexibility” 

(Griffin et al., 2007, p. 329) that allows team members to take over tasks from their team members 

spontaneously while still operating under high goal and process clarity. Role clarity thus might provide 

a balance between structural formalization and flexibility, which is similar to the concept of 

“semistructures” suggested by Brown and Eisenhardt (1997, p. 28) as an important factor for 

successfully navigating an environment of continuous change. In semistructures, some features are 

clearly determined (e.g., responsibilities), whereas other features (e.g., fixed assignment of roles to 

founding team members) remain flexible. 

The results might complement each other when viewed from the perspective of venture maturity. Extant 

research has shown that considering organizational maturity is important when investigating 

relationships (e.g., Hmieleski & Ensley, 2007; Wiklund et al., 2010). As ventures become mature and 

develop more stable structures, it might well be that those structures subsequently influence future 

learning. Thus, in team situations similar to the ones investigated by Bresman and Zellmer-Bruhn 

                                              

169 Given their purpose, some research efforts (e.g., Sine, Mitsuhashi, and Kirsch, 2006) did not distinguish between 
formalization and role clarity. Even though formalization is positively related to role clarity, it only represents one 
possible way of establishing role clarity. For example, it has only a weak effect on role clarity if this clarity is 
established through different ways, for example, by word of mouth (Jackson and Schuler, 1985). 
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(2012a) and Bunderson and Boumgarden (2010), a stable formal structure, characterized by 

specialization, hierarchy, and formalization, might affect team learning. In the context of nascent 

ventures, however, role clarity might be more important with regard to team outcomes than a stable 

formal structure, and this role clarity needs to be developed through engagement in learning.  

This dissertation postulates that learning activities result in and allow for a continuous enhancement of 

role clarity. As predicted, the longitudinal investigation in this dissertation reveals that both learning 

behavior and learning in the context of a formal intervention significantly increased role clarity 

(investigated nine weeks and three months later, respectively). Developing role clarity through learning 

might help teams overcome “the challenge […] to perform […activities] efficiently while remaining 

flexible to adjust to the specific circumstances” (Eisenhardt, 2013, p. 811). While the longitudinal 

research design provides strong arguments for the influence of learning activities on role clarity in a 

venture context, future research should shed further light on the proposed explanations, for example by 

measuring role clarity and formalization separately and their evolvement over time in parallel with the 

learning processes while the venture matures.  

As mentioned at the beginning of the chapter, concerning the relationship of role clarity and team 

performance, the two substudies in this dissertation show different results. The substudy based on 

informal learning shows a mediating effect of role clarity. However, following the measurements after 

the intervention in the second study, role clarity is not related to team outcome and thus does not 

mediate the relationship between the formal intervention and team outcomes. One reason might be that 

in the intervention study, insufficient time had passed for role clarity to affect team outcomes. Thus, it 

could be interpreted that enhanced role clarity resulting from a training intervention does not 

immediately translate into higher team outcomes, but team members need time and practice. Several 

authors have underlined that temporal considerations are highly important when investigating team 

processes and their modification (e.g., Arrow, Poole, Henry, Wheelan, & Moreland, 2004; Bradley et 

al., 2003; Marks et al., 2001). Bradley et al. (2003), for example, highlighted that it takes time for the 

performance benefits of improved interpersonal work processes to become evident. Zerres et al. (2013) 

pointed out that particularly for interventions teaching complex skills, participants need sufficient time 

after the intervention to process and integrate the learned content. Teamwork-related skills might fall 

in this category. Similarly, Rapp and Mathieu (2007) hypothesized that the positive effects of a team 

training on teamwork knowledge and behaviors would become more pronounced as more time passes 

and team members have more time to integrate and apply what they learned. In relation to the 

development of new roles, Eisenhardt (2013) indicated that learning new roles can initially lead to 

inefficiencies. This dissertation therefore suggests that role clarity established in a training intervention 

might not be translated immediately into higher team outcomes.  
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Moreover, the role clarity established in the course of the training has been developed ad hoc and not 

through continuous learning behavior. Eisenhardt and Martin (2000) underscored how important it is 

for the development of capabilities to pace experiences; they also suggested that skills and knowledge 

might not be successfully absorbed or transformed into performance when learning experiences are not 

well-paced (e.g., too infrequent). Similarly, Hackman and Wageman (2005, p. 283) proposed that 

interventions should be conducted “at times when the team is ready for them and able to deal with 

them”. Thus, it might be that the positive effects of role clarity—for example, the assumed reduction 

of process losses or the reduction of role-related stress—are not as pronounced when triggered in the 

context of an intervention. Mathieu and Maynard et al. (2008, p. 417) highlighted that the “issue of time 

has not been fully exploited” and they also posed the question “how long does it take teams to 

internalize their roles?” This issue should be investigated by future research, particularly in light of the 

fact that role clarification has been established as a successful training component which enhances team 

performance (see Chapter 2.3.2).  

Information sharing quality 

This dissertation provides important insights into the role of information sharing quality in a founding 

team context. Based on theoretical considerations, this dissertation proposed a mediating role of 

information sharing quality for the relationship between learning activities and team outcomes. Other 

research has often investigated the frequency of information sharing, for example with regard to its 

effect on speed and accuracy in solving tasks in a computer simulation (Johnson et al., 2006) or on 

organizational performance (Smith et al., 1994). This dissertation, however, reveals that the quality of 

information sharing in the sense of openness, inclusiveness, relevance and timeliness is highly relevant 

with regard to team outcomes. This dissertation builds on the work by Foo et al. (2006); however, it 

not only shows the positive influence of how a team communicates, but in addition demonstrates that 

is can be influenced by a founding team’s learning activities.   

The results of this dissertation show a relationship between the team intervention and information 

sharing and confirm the mediating role of information sharing. Compared to the control group, 

participants of the intervention significantly increased their information sharing quality, and, in turn, 

team outcomes. Thus, to influence information sharing quality, it is not necessary for teams to change 

their team constellation or task characteristics as assumed by extant research (e.g., Ancona, D. G. & 

Caldwell, D. F., 1992b; Bunderson & Sutcliffe, 2002; Drach-Zahavy & Somech, 2001; Mesmer-

Magnus & DeChurch, 2009; Smith et al., 1994). This dissertation reveals that founding teams can 

significantly influence the quality of their information sharing processes by engaging in interventions 

such as formal learning activities such as team interventions. To the best of the author’s knowledge, 

this is a new insight in the entrepreneurship domain. Learning activities in an intervention seem to 
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increase communication skills, build a shared understanding of teamwork, or make diverging 

perspectives more salient, and contribute to an open, inclusive, and timely sharing of relevant 

information in the team. This research confirms and complements investigations in a simulation context 

with students that have highlighted the mediating role of team communication for the effects of training 

interventions (e.g., Gurtner et al., 2007; Marks et al., 2000). Marks et al. (2000), for example, found 

that an instructional video affected team mental models, the effect of which on team performance was 

partially mediated by team communication. Gurtner et al. (2007) conducted reflexivity interventions 

with student teams before a military simulation and found that the effect was mediated by 

communication. These findings help shed light on the mechanisms through which teamwork training 

with real teams yields higher team outcomes. 

For informal learning behavior, however, the results differ at the different levels of analysis and do not 

allow for drawing definitive conclusions. The CWC(M) approach of this dissertation allows for a 

segregation of the mediating effects into effects at both the micro and the macro level that are 

confounded when employing conventional approaches to mediation analysis in a multilevel context 

(Zhang et al., 2009; see Chapter 3.4). Notably, the effect of learning behavior on information sharing 

quality as well as the mediating influence of information sharing has only been found at the macro 

level. While this might seem intuitive as information sharing per definition involves several or all 

members of the team, future research should investigate in more detail the multi- and cross-level 

relationships. Moreover, research could explore team-level constructs instead of compositional team 

constructs to better understand the relationships across levels. It can thus be concluded that information 

sharing represents a mediator of the relationship between team intervention and team outcomes, 

whereas the relationship between informal learning and information sharing quality is not 

straightforward and requires further research.  

In addition, this dissertation shows a significant effect of information sharing on team performance for 

both the study focusing on informal learning and the study focusing on formal learning. Thus, this 

dissertation underlines the substantial relevance of high-quality information sharing in a venture context 

which is characterized by a lack of supportive mechanisms such as a formalized structure to guide 

communication processes (see Chapter 2.5.1). Avoiding resource-intensive information search and 

miscommunication, for example, can help teams to use their scarce resources effectively. By providing 

all members with access to relevant and correct information, teams ensure an appropriate information 

base for making decisions and choosing actions. The results are consistent with extant research that 

related information sharing to team performance (Mesmer-Magnus & DeChurch, 2009) and with the 

importance of interpersonal processes (e.g., Watson et al., 1995) and open communication (Foo et al., 

2006) in founding teams. Thus, this dissertation contributes to the literature by demonstrating that 

information sharing quality plays an important positive role in the context of nascent ventures.  
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This work furthermore expands existing research by providing empirical evidence that information 

sharing in a founding team also relates to an affective outcome, namely team satisfaction. This, to the 

best of the author’s knowledge, represents a novel insight in the entrepreneurship context. Team 

satisfaction is an important component of team effectiveness (see Chapter 1.1.1) and has been suggested 

as an important antecedent of team perseverance (Foo et al., 2006). Together, these findings emphasize 

the importance of information sharing quality in a fast-changing and interdependent team context 

(Fransen et al., 2011; Morrison et al., 2011).  

In sum, the results, while demonstrating how important teamwork practices such as role clarity and 

quality of information sharing are for founding teams, suggest notable differences in the effect of formal 

and informal learning with regard to the mediating teamwork factors. On the one hand, even though 

formal learning enhances role clarity, role clarity does not mediate the effect of the formal team 

intervention on team outcomes. On the other hand, informal learning seems to exert its indirect effect 

via information sharing only at a macro level. These differences provide interesting opportunities for 

future research.  

5.2 Practical Contributions 

Chapter 5.1 discussed the theoretical contributions of this dissertation to the streams of 

entrepreneurship, team, and intervention research. Beyond this theoretical contributions, this 

dissertation identifies also important practical implications for founding teams, investors, and the 

entrepreneurial support environment, which are discussed in the following.  

First, founding teams should actively participate in both formal and informal learning during the 

development of their venture. Even though previous work mainly focuses on entrepreneurial education 

prior to establishing the venture which can also enhance team outcomes, engaging in learning behavior 

and in formal team interventions in the early stages of the venture is an important path towards 

improving team outcomes. Teams engaging in learning activities show higher team performance and 

team satisfaction, both of which are relevant for the success of the venture (see Chapter 1.1). Thus, 

investing the time to actively review team processes, to question assumptions, to integrate different 

perspectives, and to implement adaptations has a long-term positive effect for ventures. Investing in the 

team, in addition to task-focused activities, is an important lever through which ventures can influence 

their performance. Faced with many pressures arising from environmental uncertainty, resource 

constraints, lack of power and publicity in the marketplace, and from a business model which is often 

new or unknown (see Chapter 2.1), founding teams might be tempted to concentrate on task-focused 

activities, business operations, and day-to-day fire-fighting. However, neglecting learning as a founding 

team can have severe implications for team performance and satisfaction. This dissertation thus 
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highlights that situations such as the entrepreneurial context which are characterized by environmental 

uncertainty, unclear information, and vague responsibilities render learning particularly essential 

teamwork and team outcomes. 

Founding teams can leverage the positive effects of learning both by engaging in continuous learning 

behavior during their daily work as well as by participating in a focused team intervention outside of 

the standard business operations. Especially teams that have not engaged in learning behavior may 

invest in a formal intervention that helps review and adapt the team’s teamwork. This finding implies 

that founding teams are able to influence their own performance actively by engaging in learning. 

Founding a venture is not completely determined by external uncontrollable factors, but a process that 

can be influenced by learning behavior and targeted interventions. This dissertation also shows that the 

effect of learning activities on team outcomes is translated by teamwork quality. Engagement in 

learning can have significant positive consequences for the quality of teamwork, and, in turn, can affect 

team performance and satisfaction positively. Thus, when engaging in learning, teams should pay 

attention to translate this learning into high-quality teamwork. In sum, the results suggest that founding 

team success, and thus venture success, depend at least partly on a commitment to learning.  

Second, this dissertation yields notable practical insights for investors. The quality of the founding team 

represents an important founding criterion for investors like venture capitalists (Franke et al., 2006; 

Franke et al., 2008; MacMillan, Zemann, & Subbanarasimha, 1987). There is a saying that venture 

capitalists rather choose a “Grade A team with a Grade B idea over a Grade B team with a Grade A 

idea” (DeSouza, 1986, p. 14). Venture capitalists often focus on the team’s characteristics as the 

business idea might change significantly over time (Corbett, 2005). Findings on which factors influence 

team performance are of high practical relevance to investors. Other than many determinants of new 

venture performance that are beyond management control (e.g., market environment), the investor can 

actively influence the founding team (see (Barney et al., 1996; Busenitz, Fiet, & Moesel, 2004; 

Hellmann & Puri, 2002; Sapienza, 1992) if they understand the team and its processes well (Forbes et 

al., 2006).170 The role of venture capitalists exceeds that of a financial intermediary and includes, 

amongst others, advice on financial and nonfinancial issues as well as the provision of expertise for 

decision making and mentoring (Baum & Silverman, 2004; Hellmann & Puri, 2000; MacMillan, 

Kulow, & Khoylian, 1989). This dissertation suggests that investors should stimulate team learning as 

this can have a major influence on team performance. Moreover, investors should ensure that founding 

teams implement feedback and translate it into improved teamwork quality.  

                                              

170 Even though the success influence is contingent on various factors (e.g., Barney, Busenitz, Fiet, and Moesel, 1996; 
Sapienza, 1992) and recent research has found that the influence of venture capitalists can also represent a source of 
stress (Breugst, Patzelt, and Rathgeber, 2015). 
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Stimulating learning can not only help the founding team directly by affecting team processes and team 

outcomes, but it can also enhance the positive effect of the investor’s involvement since extant research 

has found that the effectiveness of venture capital support depends at least partially on the venture 

team’s openness to learning (Barney et al., 1996). Given that venture capital companies can also learn 

from their portfolio companies (De Clercq & Sapienza, 2005), a mutual openness to learning could 

provide benefits for both parties. In addition, investors should emphasize and require that founding 

teams engage in team interventions. In sum, the findings provide investors with practical insights on 

how to support and influence founding teams to enhance team performance.  

In addition, the findings of this dissertation have practical implications for the selection of team 

members by investors and venture teams. Adding new members to founding teams can have substantial 

positive or negative implications for both team processes and performance (e.g., Chandler et al., 2005; 

Forbes et al., 2006; Lim et al., 2013; Ucbasaran et al., 2003). Similarly, the assessment of founding 

teams by investors is a complex process (e.g., Franke et al., 2006; Franke et al., 2008; Zacharakis 

& Meyer, 1998). One important implication of this dissertation’s findings for both selection processes 

is that choosing team members with high skill and motivation to engage in learning behaviors may 

enhance both team performance and team satisfaction. Given the relevance of both team outcomes for 

venture performance (see Chapter 1.1), selecting team members that contribute to learning in the 

founding team can have important positive implications for venture success. Also, given that additions 

of new members can severely affect team processes (Forbes et al., 2006), a disturbance of team learning 

processes by a new member who does not contribute to informal or formal learning might prevent the 

potential positive effects of contributing skills and experience.  

Lastly, the results of this dissertation also have practical implications for the entrepreneurial support 

environment such as facilities offering entrepreneurship education, incubators, or venture consultants. 

First, providing support and training to ventures during the entrepreneurial process is both important 

and feasible. This is a significant insight as the early stages of a venture are both critical for the future 

development of the venture and inexpensive to address given that economic and emotional sunk costs 

are still low (Chrisman & McMullan, 2000). Moreover, the findings of this dissertation encourage 

entrepreneurship education and incubators not only to focus on business-related skills, but to develop 

founding teams’ teamwork skills and knowledge. Although the question remains whether and to what 

extent team performance evolves naturally and without conscious effort, team training can trigger the 

development of high teamwork quality and increased team performance at the beginning of the 

entrepreneurial process. It is pivotal that teamwork processes develop rapidly given that ventures face 

high performance pressure from the very beginning (see Chapter 2.1). In particular, support facilities 

should encourage venture teams to engage in learning activities.  
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In addition, this dissertation provides relevant insights into factors which should be taken into 

consideration when providing support to founding teams in the form of formal learning. As it is costly 

and resource-intensive for both the providers of the support and the founding team to offer education, 

interventions, or personal counseling, information about how to design and implement effective 

interventions is critical. First, regarding interventions for founding teams, it is not sufficient to merely 

provide founding teams with feedback. Care needs to be taken to offer sufficient support and a 

facilitated process for discussing feedback, applying the feedback to the specific circumstances of the 

founding team, and translating it into concrete goals and actions. Thus, both the support environment 

and the founding teams themselves should consider leveraging additional resources to maximize 

feedback effectiveness.  

Second, in order to enhance performance, actors in entrepreneurial support environments should 

particularly seek out interventions that focus on structure- and process-related aspects of teamwork, 

and they should carefully consider whether and how to address conflicts in a formal intervention setting. 

Third, the findings concerning the intervention effectiveness highlight how important it is to design the 

intervention in such a way that it reflects the venture’s needs. To do so, it is necessary to identify and 

assess the respective team’s needs earlier on. In addition, in their effort to devise effective strategies to 

support nascent founding teams, practitioners who want to foster team performance should take into 

account how important it is to develop high teamwork quality. Given the mediating effects of role 

clarity and information sharing, support for founding teams should aim at improving the teams’ role 

clarification and information sharing processes. 

This dissertation provides a ready-to-use and validated team intervention format that can be employed 

with and by founding teams. The tested intervention format allows practitioners to address each 

founding team individually while providing a standardized process. The intervention is moreover based 

on a careful and comprehensive analysis of entrepreneurial learning and team learning and a needs 

assessment of founding teams. By focusing on task-generic competencies (see Chapter 2.4), the 

intervention adds to improved team outcomes without generating the need to retrain team members in 

case the business idea changes. To conclude, this dissertation provides a clear set of factors that 

founding teams, investors, and practitioners supporting founding teams can focus on to increase team 

outcomes and venture success.  

5.3 Limitations and Areas for Future Research 

The studies presented in this dissertation, even though carefully designed, of course have limitations 

that should be discussed. However, while potentially limiting the impact and the generalizability of the 

findings, these limitations also offer avenues for further research. While selected areas for future 
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research have already been pointed out in the context of the contributions, the following chapters 

describe limitations and derive further areas for future research addressing these limitations.  

5.3.1 Methodological design 

A major strength of this dissertation is the longitudinal design, which allows for a better understanding 

of developments over time as well as causality than a cross-sectional design (Crook et al., 2010; van de 

Ven & Huber, 1990; see Chapter 3.4.2). Moreover, the effect of the intervention was analyzed in a 

quasi-experimental design that allows for valid conclusions on intervention effectiveness (Shadish et 

al., 2001; see Chapter 2.3.2). Nevertheless, it should be noted that the fact that the participants were not 

randomly assigned to the intervention groups poses threats to the internal validity of the findings 

(Shadish et al., 2001) and that only experimental studies can make strong statements concerning the 

causality implied in the research model (Shadish et al., 2001; Stone-Romero & Rosopa, 2008). Building 

on a quasi-experimental study and a correlational field study, this dissertation intended to increase 

external validity to enhance generalizability while acknowledging the trade-off with internal validity 

that could have been achieved by using an experimental design (see Shadish et al., 2001). Practical 

reasons often preclude an experimental design with fully randomized control groups, and thus quasi-

experimental designs are widespread in research on formal learning (Sackett & Mullen, 1993; see 

Chapter 3.2.1). Also, in the study on informal learning, which had the goal to analyze the effects of 

naturally occurring learning behavior in the everyday working life of founding teams, an experimental 

manipulation would have been very difficult to achieve. Spencer et al. (2005) argued that under such 

circumstances it is recommendable to use a correlational approach.  

Even though potential threats to internal validity (e.g., selection) cannot be ruled out in the context of 

this dissertation, it was found that participants in the control group were equivalent to participants in 

the intervention group before the intervention, which suggests that the presence of a selection bias is 

unlikely. Moreover, the fact that dropouts did not significantly differ from the samples analyzed 

suggests that attrition did not bias the findings either. With regard to the quasi-experimental design that 

was chosen due to the practical constraints associated with experimental designs in a field context, 

future research could aim to implement an experimental design with full randomization.  

In addition to the use of a quasi-experimental design instead of a full experimental design, there are 

further limitations related to the evaluation an design applied. First, as described in Chapter 3.2.1, this 

dissertation employed an alternative control group design. While this represents a rigorous test of the 

effect of the full intervention compared to the effect of the feedback-only intervention (see Chapter 

5.1.3), this dissertation lacks a full control group. Thus, future research should add a full control group 

receiving no intervention. What is more, there was no additional waiting time after the feedback 
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intervention for the alternative control group in this dissertation. Therefore, the intervention for the 

alternative control group was shorter than for the intervention group, and time effects might also explain 

the results. The lack of distinct measures for the four levels of the evaluation model of Kirkpatrick 

(1959; 1996; 1998) represents an additional limitation. Further research is necessary to assess the 

validity of the one-time evaluation criteria used in this dissertation to measure the four levels. However, 

this dissertation did implement first validation procedures, for example, the content validity ratio 

(Lawshe, 1975; see Chapter 3.3.2). In addition, a qualitative evaluation would further enhance the 

richness of findings and provide relevant insights by exemplifying the effect of the intervention in 

detail.  

With regard to the intervention design, two limitations apply. First, while custom-tailoring the 

workshop topics discussed in the teamwork session improved the quality and the usefulness of the 

workshop for the participating founding teams, it poses a potential threat to the internal validity of the 

study (see Chapter 3.2.1). Second, given the time constraints of founding teams and related concerns 

about participation rates, the intervention employed in this dissertation was conceptualized and 

implemented as a one-time workshop. Even though compared to extant research the intervention 

conducted in the context of this dissertation seems of medium length, the design did not include any 

subsequent team intervention nor any implementation checks to ensure that teams actually acted on the 

measures defined during the intervention.171 Nevertheless, the design of the intervention included a 

postal reminder with a photograph of the teams’ goals as a follow-up intervention. In addition, the 

intervention explicitly discussed the transfer problem as well as the importance of transfer climate and 

opportunity to perform (see Chapter 2.4). Measures to ease transfer were explicitly made part of the 

teams’ goals and measures; implementation challenges were addressed in the discussion; further 

support and follow-up opportunities were addressed at the end of the teamwork session; and, as 

mentioned above, the teams received a postal reminder several weeks after the intervention.  

Future research could investigate the effect of additional follow-up interventions and, correspondingly, 

include more measurement points with evaluation measures. Extant research has recommended various 

follow-up activities in the form of, for example, ongoing interventions, debriefs, follow-up coaching, 

goal setting, or regular progress reviews both for transfer and continuous skill development (e.g., Gist 

et al., 1991; Grossman & Salas, 2011; Hazucha et al., 1993; Tews & Tracey, 2008). Moreover, even 

though challenging from a practical perspective given resource and time constraints as well as drop-out 

peril, an intervention setup including several measurement points would help understand the form of 

                                              

171 With regard to duration, trainings investigated in extant research vary substantially: there are, for example, trainings 
lasting 10 to 15 minutes (Marks et al., 2002; Marks et al., 2000), 45 minutes (Mathieu et al., 2000), 90 minutes (Prichard 
& Ashleigh, 2007), 3 hours (Chen & Thomas et al., 2005), or even two days (Stout et al., 1997).  
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change in addition to the amount. Such a setup would also allow for further clarification of the 

relationship between role clarity and team outcomes following the intervention.  

5.3.2 Content of learning and intervention 

This dissertation measured informal learning as a subjective self-perception measure and formal 

learning as an objective manipulation. Even though the combination of both measurements benefits 

from the strengths of each method while compensating for their inherent weaknesses, a limitation of 

this dissertation is the lack of a distinct measure of the learning content. It was beyond the scope of this 

dissertation to provide additional insights into what teams discussed when reviewing team processes or 

what adaptations they implemented following the formal and informal learning. This also implies that 

it was not directly measured whether the founding teams acquired the self-regulation skills and the 

ability to conduct self-guided team interventions, which was one aim of the team intervention. Even 

though a continuous process of learning is generally considered more relevant than the resulting 

ephemeral knowledge (Corbett, 2005; Dixon, 1994; Franco & Haase, 2009), additionally measuring the 

content of learning activities could be an interesting and promising area of future research that could 

provide a more fine-grained understanding of learning in founding teams.  

However, measuring the content of learning or the actual perception of learning having taken place 

poses two challenges: individuals might not consciously be aware of what they know or what (or that) 

they learned, which makes it harder for them to communicate information on what they learned (see 

Sessa et al., 2011; Shamsie & Mannor, 2013; Young & Sexton, 1997). As Clarke et al. (2006, p. 443) 

highlighted, “SMEs may move into the paradoxical situation of learning to manage a business through 

everyday practice, while failing to acknowledge that learning has occurred and unable to recognise […] 

the contribution of learning for work”. Despite these challenges, future research could benefit from 

quantitative (e.g., Cooke et al., 2003; Mathieu et al., 2000) or qualitative approaches trying to 

investigate the content of the knowledge acquired. Building on the work by, for example, Bingham and 

Eisenhardt (2011), who investigated the content of firm level learning (see Chapter 2.2.1), or relying 

on cognitive mapping techniques (e.g., Mohammed et al., 2000; Van den Bossche et al., 2011) could 

help capture the content of the evolving collective knowledge structures.  

When investigating the content of learning, it might also be interesting to investigate whether founding 

teams, when engaging in formal and informal team learning, establish only collective knowledge 

structures that are team-focused (e.g., teamwork or team interaction mental models) or also task mental 

models (e.g., venture-related) and how each of these collective knowledge structures relates to 

performance (see Cooke et al., 2003; Mathieu, Heffner, Goodwin, Cannon-Bowers, & Salas, 2005). 

Research following this direction could draw on the recent work by Fisher (2014b), who established a 
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team-work-related and a task-work-related factor of planning behavior in teams. Nevertheless, future 

work on founding team learning could follow existing research with student teams (Schippers et al., 

2013) or organizational teams (De Dreu, 2007) and measure both learning behavior (labeled reflexivity 

by the author) and learning as an outcome.  

5.3.3 Self-report data 

One limitation of this dissertation relates to the use of mainly subjective self-report measures (see 

Chapter 3.3). Even though this dissertation had the advantage of including both a subjective and an 

objective measure of learning, all variables apart from the intervention are based on self-report 

measures. Self-report measures relying on individuals’ retrospective self-reports are a very common, 

yet critically discussed measure (e.g., Gupta & Beehr, 1982; Podsakoff & Organ, 1986; Spector, 1994). 

In particular, subjective self-reported data can suffer from various biases such as a social desirability 

bias.172 In an evaluation context, the so-called response shift bias is relevant as well (Howard, 1980; 

Howard & Dailey, 1979); it refers to individuals interpreting rating scales differently after having 

participated in an intervention. This bias is reflected in the concept of alpha, beta, and gamma change 

(Golembiewski & Billingsley, 1980; Golembiewski, Billingsley, & Yeager, 1976). Whereas alpha 

change refers to true change which is due to the intervention, beta and gamma changes refer to changes 

which are caused by a recalibration of the rating scale and a reconceptualization of the meaning of the 

scale, respectively. In addition, self-report data are also potentially subject to a common method bias if 

they represent the only source of data (Podsakoff et al., 2003; e.g., Blume et al., 2010). Moreover, 

extant research has critically discussed the relation between objective and subjective measurements of 

performance (Bommer et al., 1995; McMullan et al., 2001) and between self- and other ratings (Ancona, 

D. G. & Caldwell, D. F., 1992b; Atwater, Ostroff, Yammarino, & Fleenor, 1998; Atwater & 

Yammarino, 1992; Fleenor, Smither, Atwater, Braddy, & Sturm, 2010; Heidemeier & Moser, 2009; 

Van Woerkom & Croon, 2009).  

However, despite the controversial discussion, several arguments support the use of self-report 

measures in this dissertation. Research has widely discussed how challenging it is particularly in a 

venture context to obtain objective performance (e.g., Chandler & Hanks, 1993; Sapienza et al., 1988; 

Ucbasaran et al., 2001). There are several reasons for this: first, founding teams do not operate in the 

context of a larger organization or with an external supervisor. Thus, particularly at the beginning of 

                                              

172 Social desirability bias refers to a tendency of respondents to answer in a manner that presents the respondent in a 
positive light (see Arnold and Feldman, 1981; Crowne and Marlowe, 1960); see Podsakoff et al. (2003) for a detailed 
description of several other types of biases as, for example, consistency motive, implicit theories, or acquiescence. 
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the entrepreneurial process, the founding team often represents the only source of information about 

the venture (Zhao et al., 2013). Moreover, tying to employ business performance indicators poses 

difficulties as such objective performance data are often not available for young ventures, either because 

they frequently do not yet generate sales or profit, or because entrepreneurs are reluctant to share the 

information (Bamford et al., 2000; Chandler & Hanks, 1993). In addition, “because of the 

heterogeneous nature of entrepreneurship in terms of motivational diversity, different types of 

entrepreneurs, and organizational forms, measuring entrepreneurial performance is inevitably a 

challenging task” (Ucbasaran et al., 2001, p. 58). Thus, in keeping with prior literature (e.g., Tekleab 

et al., 2009), this dissertation relies on the perceptions of the founding team as a source of information 

and considers team satisfaction and perception of team performance as important indicators of team 

effectiveness. Ucbasaran et al. (2001, p. 68) also stated that “entrepreneurial performance, however, 

may be a much more subjective concept, depending on the personal expectations, aspirations, and skills 

of the individual entrepreneur”. Moreover, for affective variables such as team satisfaction, subjective 

measures are generally the measure of choice. Individual feelings, attitudes, and intentions are hard to 

judge or cross-validate externally (Podsakoff & Organ, 1986). In an evaluation context in particular, 

the subjective measures of satisfaction, effectiveness, or reported impact on team outcomes are 

relatively simple, inexpensive, and straightforward to obtain (McMullan et al., 2001), particularly 

compared to a behavioral observation by the researcher in a field setting. 

To minimize the possibility that responses were subject to potential biases associated with self-reports, 

the instructions for the questionnaire—in line with previous research—ensured confidentiality, 

indicated that there were no right or wrong answers, and fostered a nonevaluative setting (Podsakoff et 

al., 2003; Spector, 2006; Taylor, Lamers, Vincent, & O'Driscoll, 1998; e.g., De Clercq, Honig, & 

Martin, 2013). Concerning the intervention, it was pointed out that it served developmental and not 

evaluation purposes, which also helps reduce assessment biases (Podsakoff et al., 2012; Taylor et al., 

1998). Despite these efforts to mitigate potential bias and despite the practical challenges associated 

with having the performance of a founding team assessed by an external rater (see Franke et al., 2006; 

Franke et al., 2008) or with obtaining objective performance measures (particularly in a nonsimulation 

field setting), future research might consider external, behavior-based, and objective measures. Also, 

to address the challenges associated with the confounding of alpha, beta, and gamma change, future 

research could also implement a retrospective pre-test ( Taylor et al., 1998; e.g., Shepherd, 2004).  

5.3.4 Measurements at individual level  

The survey methodology employed in this dissertation not only builds on self-perception measures, but, 

apart from the training intervention, measures all data at the individual level (see Chan, 1998; Klein 
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& Kozlowski, 2000; van Mierlo, Vermunt, & Rutte, 2008). Even though using the within-group 

agreement and averaging individual scores to the group level is a common method to establish group-

level constructs (Chan, 1998; Cronin, Weingart, & Todorova, 2011), one limitation associated with the 

individual-level data set used in this dissertation is that not all team members continuously answered 

all five questionnaires. Thus, ratings are not always based on answers from a complete founding team 

and might not be fully representative for the team. This can be problematic in particular when measuring 

constructs such as information sharing and learning that refer to processes at the team level.  

Future research might consider several extensions to address these limitations. First, the participation 

of the complete team could be enforced. Second, it has been suggested by research to use group-level 

measures that are less dependent on individual perception (Goodman & Dabbish, 2011). In 

experimental conditions, team performance is often defined as successful completion of a synthetic task 

or simulation (e.g., Barnes et al., 2008; Cooke et al., 2003; Fisher et al., 2012; Mathieu et al., 2000). 

Other examples for measuring team performance more objectively, are unit profitability or output 

(Braun et al., 2012; Bunderson & Sutcliffe, 2002; Bunderson & Sutcliffe, 2003; Crossley, Cooper, & 

Wernsing, 2013). The use of external raters represents a third extension to the measurements employed 

in this dissertation. For example, LePine (2005) employed external raters to assess the adaptation of 

group-level communication structures in an experimental setting. Other research works employed 

subjective ratings of team performance by external raters according to specified criteria (e.g., Keller, 

2006; Schaubroeck, Lam, & Peng, 2011; Seibert et al., 2004). Alternatively, teams can be asked to 

reach a consensus with regard to the construct under inquiry, that is, the team can rate itself as a team 

(see Kirkman, Tesluk, & Rosen, 2001; Quigley, Tekleab, & Tesluk, 2007; e.g., Breugst, Patzelt, 

Shepherd, & Aguinis, 2012).  

Despite the practical challenges associated with objective measures in a venture context and with 

obtaining external team assessment (see Chapter 5.3.3), future research would benefit from such 

operationalizations. Moreover, building on these operationalizations, the cross-level effect of the 

intervention in this dissertation could be extended with other cross-level investigations (e.g., Braun et 

al., 2012; Chen & Thomas et al., 2005; Crocker & Eckardt, 2014; DeShon et al., 2004; Hirak et al., 

2012; Hirst et al., 2009; Kostopoulos et al., 2013; Kukenberger et al., 2015; Schwab, 2007; Seibert et 

al., 2004). For example, individual learning might directly influence individual performance and, in 

addition, contribute to team learning activities, which then influence team performance. 

In addition, dispersion measures instead of composition measures might represent an interesting 

research extension (see Chan, 1998). For example, Barrick, Stewart, Neubert, and Mount (1998) 

analyzed the predictive value of the mean, variance, minimum, and maximum team-level scores of team 

member characteristics on team processes and effectiveness. Similarly, when investigating team roles, 

Stewart et al. (2005) measured the team-level mean (role amplitude) and the variance (role dispersion). 
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In addition to the mean of learning, role clarity, and information sharing quality, the variance in a team 

might add important insights. For example, for team learning, a mean score based on larger variance in 

the team might be less effective than the same level of the mean based on a smaller variance in the team 

because a smaller variance and hence a higher level of interrater agreement between the team members 

indicates that learning has truly happened in the team as a whole. 

5.3.5 Participants  

Founding teams represent a specific team context (see Chapter 2.1). As this research was conducted in 

a field setting, it does not suffer the limitations in terms of generalizability that characterize 

investigations conducted with students or in an experimental or simulation context (e.g., Dierdorff 

& Ellington, 2012; Rapp & Mathieu, 2007). However, generalizations beyond the specific setting of 

founding teams might be limited. Care must be taken to generalize the findings to teams, for example, 

in an organizational context. Organizational teams differ from founding teams, for example, concerning 

the uncertainty and the ambiguity of the environment (see Chapter 2.1). Future research efforts could 

investigate the proposed relationships in an organizational context or in a corporate entrepreneurship 

context or investigate, for example, team type or extremity of environment as moderating factors. It 

would also be interesting to explore how the intervention, which in the context of this study was 

customized to the entrepreneurial context, could be applied to other populations.  

5.3.6 Further areas of future research  

In addition to suggestions for additional research resulting from the limitation of this dissertation, there 

are several other areas of research that might be worth pursuing.  

Extended sample  

Given that the focus of this dissertation was on learning in the founding team, the theorizing did not 

extend to the employees in entrepreneurial ventures. Nevertheless, the inclusion of employees into a 

quantitative investigation of entrepreneurial learning represents an interesting area for future research. 

Potential research questions include, for example, whether employees learn with the founding team 

when the latter engages in learning activities or whether the mechanisms of how learning activities 

affect outcomes are comparable for founding teams and for their employees. These future investigations 

with employees can build on extant qualitative research: Voudouris et al. (2011), in their single case 

study, as well as Zhang et al. (2006), in their qualitative investigation with 26 entrepreneurial firms, 

included employees into their analyses. They found that entrepreneurial learning starts with the founder 
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and gradually spreads through the whole organization. In addition, employees could be included in 

workshops with their respective responsible top team member or founding team members could cascade 

the training, which could be evaluated as an assessable organizational change effort in their venture. 

Additional variables and operationalizations 

From both a theoretical and a practical viewpoint, further contingencies of the relation between learning 

and team outcomes should be investigated. For example, the relationship might depend on 

environmental factors. Extant research by Gibson and Dibble (2013) highlighted that the relationship 

between external team learning activities and effectiveness is nonmonotonic (with a moderate degree 

being most effective) and that this effect was contingent, amongst others, on environmental volatility. 

Research in the training context has also shown that individual factors influence the transfer process 

(e.g., Baldwin & Ford, 1988; Cheng & Hampson, 2008; Grossman & Salas, 2011; Velada, Caetano, 

Michel, Lyons, & Kavanagh, 2007). Thus, research could investigate the effect of individual 

characteristics and intervention design factors in an entrepreneurial context. Moreover, the positive 

effects of learning on performance lead to the question why not all founding teams engage in learning 

behavior and teamwork interventions. As studying antecedents of founding team learning was beyond 

the scope of this thesis, analyzing team-related and contextual antecedents might represent an area for 

future research.  

Complementing the investigation of the content of learning suggested in Chapter 5.3.2, future research 

might explore the effects of different components of learning. While the established and commonly 

used scale of Edmondson (1999) includes both internal and external learning in a single measure, extant 

research has begun to suggest that internal and external learning are conceptually distinct (Bresman, 

2010; Wong, 2004). Given the importance of boundary behavior and the role of networks in the 

entrepreneurship context (Ancona, D. G. & Caldwell, D. F., 1992a), it might be valuable for future 

research on learning in the founding team to understand the effects and influences on both types of 

learning. Cope’s (2003; 2005) conceptualization of entrepreneurial learning provides another 

interesting avenue for future research on different types of learning. The author highlighted a forward-

oriented and a backward-looking component of entrepreneurial learning, consistent with the notion that 

learning includes both reflection on past action and adaptation of future action (see Chapter 2.2). Future 

research might investigate whether these two types of learning represent two distinct concepts of 

learning triggering different outcomes. Moreover, learning has been assumed to require unlearning (see 

Chapters 2.1 and 5.1.1). As highlighted by Wang and Chugh (2014), entrepreneurial ventures might 

engage in a high level of unlearning given the dynamic environment they operate in. Measuring 

unlearning might shed additional light on the learning dynamics in founding teams.  
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Moreover, teams might adjust the type of learning (e.g., from internal to external), depending on where 

they stand in the venture creation process. Corbett (2005), based on the experiential learning theory of 

Kolb, highlighted the different learning styles of individual entrepreneurs and how these might affect 

the entrepreneurial process of opportunity identification and exploitation. Research could empirically 

investigate different learning styles within and across founding teams and identify which learning style 

is more important during which phase of the venture creation process. Pittaway and Thorpe (2012, 

p. 857) also underlined how important it is for the effectiveness of learning to consider where in the 

entrepreneurial process a venture stands. Thus, an interesting question might also be whether different 

types of learning are relevant in different phases of the entrepreneurial process and if these types build 

on each other. For example, Posen and Chen (2013) discussed the concept of absorptive capacity and 

showed that by first gaining experience through internal learning, entrants can facilitate their ability for 

external learning. In sum, research on entrepreneurial learning could benefit from both a more fine-

grained investigation of different types of founding team learning and a temporal perspective of the 

relevance of different learning types over the course of the entrepreneurial process.  

Cyclical perspective 

As a last suggestion for additional analysis which is related to taking a more temporal perspective, 

research could take a more cyclical perspective on learning and other processes in founding teams. In 

their theoretical model of team learning, Decuyper et al. (2010) conceptualized a cyclical model where 

team learning outcomes are fed back into the system as learning inputs. Collective cognition represents 

an example for such a construct which can represent both output and input of a learning process. This 

notion corresponds to the “input-mediator-output-input” model of Ilgen et al. (2005), the model of 

recurring performance episodes of Marks et al. (2001), and the dynamic view of groups brought forward 

by Cronin et al. (2011) or Roe, Gockel, and Meyer (2012). These approaches extend theories of team 

development according to which teams linearly evolve towards maturity (Mathieu & Schulze, 2006; 

e.g., Kozlowski, Gully, Nason, & Smith, 1999; Morgan & Salas, 1993; Tuckman, 1965). Schippers et 

al. (2013), for example, found that prior team performance mediated the effects of learning behavior 

(labeled reflexivity) on subsequent team performance. From this perspective, designs based on “input-

process-outcome”-models only capture snapshots of the ongoing recursive unfolding of patterns in 

teams and do not accurately reflect that “over time and contexts, teams and their members continually 

cycle and recycle” (Ilgen et al., 2005, p. 519). Thus, future research could extend the longitudinal design 

employed in this dissertation by recurring measurements of the same variables. Such a recurring 

measurement of constructs would also allow to investigate whether relationships among variables 

change over time (e.g., Jehn & Mannix, 2001). In sum, a perspective that more strongly takes a cyclical 

perspective could further advance research on learning in founding teams. 
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In conclusion, learning in founding teams represents a fascinating and highly relevant area of research 

which provides a variety of exciting opportunities for further analyses. This dissertation contributes to 

this area of research by expanding our understanding of informal and formal learning in founding teams 

and therewith contributes to the continuous learning journey of the entrepreneurial research community.  

 

There will come a time when you believe everything is finished. That will be the beginning. 

 Louis L’Amour 
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Appendix 

The appendix includes robustness checks for the analyses of the effect of learning behavior on team 

outcomes, additional tables as referred to in the main part of this dissertation, and the first and last 

questionnaire of the BEST project. For more details on materials used in the context of the BEST 

project, for example, the telephone guide and telephone FAQ used for recruiting the teams or the 

interview guides, please see Bernlochner (2013) and Rathgeber (2013). 

Robustness Checks 

For the model predicting team performance, results for the indirect effect of learning behavior on team 

performance via role clarity and information sharing were largely robust when controlling for team 

performance at the beginning of the study (see Table 68, Table 69, and Table 70). The total effect was 

only significant at a non-conventional level (c = 0.13, t(66) = 1.86, p < .10) and the direct effect was 

not significant, c´ = 0.01, t(66) = 0.14, ns. All four path coefficients were significantly different from 

zero. For the product of coefficients approach, the Sobel test resulted in zS = 2.02 (SE = 0.03, p < .05) 

for role clarity. For information sharing quality, the three Sobel test versions produced slightly differing 

results, with two tests resulting in a test statistic not significant at a conventional level one showing a 

significant difference (zS = 1.92, SE = 0.03, p < .10).173 Bootstrap-based significance testing for both 

specific indirect effects yielded positive results as bias-corrected confidence intervals did not include 

zero. 
 
Table 68. Effect Estimates and Confidence Intervals for the Multiple Mediation Model Predicting Team Performance Controlling for Previous Team Performance 

Effect Estimates and Confidence Intervals for the Multiple Mediation Model Predicting Team Performance 

Controlling for Previous Team Performance 

  Conventional  Bootstrap 

    95% CI  95% B-CI 

 B SE β LL UL B-SE LL UL 

  Causal steps approach 

Total effect c 0.13 0.07 0.07 -0.01 0.28 0.08 0.00a 0.24 

Direct effect c´ 0.01 0.07 0.02 -0.13 0.14 0.08 -0.12 0.11 

Path a1 0.25 0.10 0.29 0.06 0.45 0.10 0.05 0.46 

Path a2 0.27 0.10 0.32 0.07 0.48 0.11 0.03 0.50 

Path b1 0.26 0.08 0.40 0.10 0.43 0.09 0.09 0.48 

                                              

173 For role clarity, zA = 1.97, SE = 0.03, p < .05 and zG = 2.09, SE = 0.03, p < .05. For information sharing, zA = 1.86, 
SE = 0.03, p < .05 and zG = 1.99, SE = 0.03, p < .05.  
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Path b2 0.21 0.08 0.32 0.06 0.37 0.09 0.01 0.41 

 Effect Product of coefficients approach 

Indirect effect ab 0.13  0.06 0.03 0.26 

Specific indirect effect a1b1 0.07 0.03 0.00b 0.13 0.04 0.01 0.16 

Specific indirect effect a2b2 0.06 0.03 0.00c 0.12 0.04 0.01 0.15 

Contrast a2b2 - a1b1 0.01  0.04 -0.08 0.10 

Note. B-CI = bootstrap confidence interval; B-SE = bootstrap standard error; LL = lower limit, UL = upper limit; a1b1 
= effect via role clarity, a2b2 = effect via information sharing quality; control variables: gender, age, team age, team 
size, firm size, industry affiliation, and previous team performance; bootstrap sample size = 2000; n = 78. 
a Exact value 0.0000. 
b Exact value 0.0021. 
c Exact value -0.0013. 

 
Table 69. Simultaneous Regression of Role Clarity, Information Sharing Quality, and Team Performance on Learning Behavior Controlling for Previous Team Performance 

Simultaneous Regression of Role Clarity, Information Sharing Quality, and Team Performance on Learning 

Behavior Controlling for Previous Team Performance  

   Team performance 

 Role clarity Inf. sharing quality Total effect model   Direct effect model 

Variables B      SE      B        SE        B     SE      B SE 

Control          

Age  0.16 0.11 -0.01 0.12 -0.01 0.08 -0.05 0.07 

Gender  -0.38 0.37 -0.01 0.39 0.21 0.28 0.32 0.24 

Team size -0.01 0.15 -0.07 0.16 0.03 0.11 0.04 0.10 

Team age -0.28** 0.10 0.01 0.11 -0.01 0.08 0.06 0.07 

Firm size 0.10 0.11 -0.05 0.12 0.02 0.08 0.01 0.07 

Industry 1 1.30 1.05 -0.46 1.10 1.02 0.78 0.78 0.68 

Industry 2 0.22 0.35 0.53 0.37 0.15 0.26 -0.02 0.23 

Industry 3 0.07 0.36 0.36 0.38 0.13 0.27 0.04 0.23 

Industry 4 0.39 0.54 0.16 0.58 -0.19 0.40 -0.32 0.35 

Prev. performance 0.33** 0.12 0.18 0.13 0.18 0.09 0.06 0.08 

Main effect         

Learning behavior 0.25*    0.10 0.27**      0.10 0.18* 0.07 0.01 0.07 

Role clarity       0.26** 0.08 

Inf. sharing quality       0.21** 0.08 

R2 0.37***  0.25*  0.19  0.41***  

R2
adj 0.27  0.12  0.06  0.29  

F 3.58  1.98  1.43  3.47  

df     11,66       11,66        11,66      13,64  

Note. Inf. sharing quality = information sharing quality, prev. performance = previous performance; n = 78. 
*** p < .001, ** p < .01, * p < .05, † < .10. 
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Table 70. Effect Size Measures for the Indirect Effect of Learning Behavior on Team Performance Controlling for Previous Team Performance 
Effect Size Measures for the Indirect Effect of Learning Behavior on Team Performance Controlling for Previous 

Team Performance  

  Partially standardized Completely standardized   

  B-CI  B-CI   

 Effecta Effect LL UL  Effect LL UL RatioT RatioD 

ab 0.13 0.20 0.08 0.37 0.21 0.07 0.39 0.93 13.43 

a1b1 0.07 0.11 0.03 0.24 0.11 0.03 0.25 0.50 7.14 

a2b2 0.06 0.10 0.03 0.21 0.10 0.03 0.23 0.44 6.29 

Note. B-CI = bootstrap confidence interval; LL = lower limit; UL = upper limit; ratioT = proportion of c that is 
mediated (i.e., ab/c), ratioD = ratio of mediated to direct effect (i.e., ab/c´); control variables: gender, age, team 
age, team size, firm size, industry affiliation, and previous team performance; bootstrap sample size = 2000; n = 
78. 
a Unstandardized. 

 

For team satisfaction, even when controlling for team satisfaction at the time of questionnaire one, the 

indirect effects of learning behavior on team satisfaction via role clarity and information sharing quality 

were positive and significantly different from zero (a1b1 = 0.08, SD = 0.05; a2b2 = 0.11, SD = 0.07). 

However, the total effect was not significant (c = 0.10, t(66) = 0.85, ns) and the Sobel tests for role 

clarity was not significant at a conventional level (zS = 1.75, SE = 0.04, p < .10). For information 

sharing, the Sobel test yielded zS = 2.05, SE = 0.05, p < .05).174 Table 71 to Table 73 contain the results.  
 

 

 
Table 71. Effect Estimates and Confidence Intervals for the Multiple Mediation Model Predicting Team Satisfaction Controlling for Previous Satisfaction 

Effect Estimates and Confidence Intervals for the Multiple Mediation Model Predicting Team Satisfaction 

Controlling for Previous Satisfaction  

  Conventional  Bootstrap 

       95% CI  95% B-CI 

 B SE β LL UL B-SE LL UL 

  Causal steps approach 

Total effect c 0.10 0.11 0.09 -0.13 0.32 0.10 -0.05 0.22 

Direct effect c´ -0.10 0.11 -0.09 -0.31 0.12 0.10 -0.29 0.06 

Path a1 0.25 0.10 0.29 0.06 0.45 0.11 0.04 0.47 

Path a2 0.25 0.10 0.30 0.05 0.46 0.11 0.03 0.45 

Path b1 0.31 0.13 0.26 0.05 0.56 0.12 0.09 0.52 

Path b2 0.44 0.12 0.36 0.19 0.69 0.21 0.05 0.86 

                                              

174 For role clarity, zA = 1.68, SE = 0.05, p < .10 and zG = 1.83, SE = 0.04, p < .10. For information sharing, zA = 2.00, 
SE = 0.05, p < .05 and zG = 2.11, SE = 0.05, p < .05. 
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 Effect Product of coefficients approach 

Indirect effect ab 0.19  0.10 0.04 0.43 

Specific indirect effect a1b1 0.08 0.05 -0.01 0.16 0.05 0.01 0.21 

Specific indirect effect a2b2 0.11 0.06 0.01 0.22 0.07 0.01 0.29 

Contrast a2b2 - a1b1 -0.04  0.07 -0.21 0.09 

Note. B-CI = bootstrap confidence interval; B-SE = bootstrap standard error; LL = lower limit, UL = upper limit; a1b1 
= effect via role clarity, a2b2 = effect via information sharing quality; control variables: gender, age, team age, team 
size, firm size, industry affiliation, and previous team satisfaction; bootstrap sample size = 2000; n = 78. 

 
Table 72. Simultaneous Multiple Regression Analysis of Role Clarity, Information Sharing Quality, and Team Satisfaction Controlling for Previous Satisfaction 

Simultaneous Multiple Regression Analysis of Role Clarity, Information Sharing Quality, and Team Satisfaction 

Controlling for Previous Satisfaction  

   Team satisfaction 

 Role clarity Inf. sharing quality Total effect model Direct effect model 

Variables      B      SE B        SE        B     SE B SE 

Control          

Age  0.16 0.11 0.00 0.11 0.01 0.13 -0.04 0.11 

Gender  -0.60 0.37 -0.14 0.38 0.40 0.43 0.64 0.38 

Team size -0.04 0.15 -0.09 0.15 0.14 0.17 0.19 0.15 

Team age -0.27** 0.10 -0.01 0.11 0.15 0.12 0.23 0.11 

Firm size 0.10 0.11 -0.01 0.12  0.06 0.13 0.01 0.12 

Industry 1 0.63 1.02 -0.83 1.06 1.81 1.19 1.98 1.04 

Industry 2 0.19 0.35 0.51 0.37 1.19 0.41 0.90 0.36 

Industry 3 0.22 0.36 0.45 0.37 1.10 0.42 0.83 0.37 

Industry 4 0.32 0.54 0.20 0.55 1.64 0.63 -0.32 0.35 

Previous satisfaction 0.30** 0.11 0.23** 0.12 0.58*** 0.13 1.45 0.54 

Main effect         
Learning behavior 
Behavior 

0.25*    0.10 0.25**      0.10 0.10* 0.11 -0.09 0.11 

Role clarity       0.31** 0.13 

Inf. sharing quality       0.44** 0.12 

R2 0.37***  0.27*  0.37***  0.54***  

R2
adj 0.26  0.15  0.27  0.45  

F 3.51  1.98  1.43  3.47  

Df  11,66      11,66      11,66      13,64  

Note. Inf. sharing quality = information sharing quality;  n = 78. 
*** p < .001, ** p < .01, * p < .05. 
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Table 73. Effect Size Measures for the Indirect Effect of Learning Behavior on Team Satisfaction Controlling for Previous Satisfaction 

Effect Size Measures for the Indirect Effect of Learning Behavior on Team Satisfaction Controlling for Previous 

Satisfaction  
  Partially standardized Completely standardized   

  B-CI  B-CI   

 Effecta Effect LL UL  Effect LL UL RatioT
b RatioD

c 

ab 0.19 0.20 0.07 0.38 0.20 0.07 0.41 1.96 -2.05 

a1b1 0.08 0.08 0.01 0.19 0.08 0.02 0.21 0.08 -0.83 

a2b2 0.11 0.12 0.03 0.26 0.12 0.03 0.29 1.15 -1.21 

Note. LL = lower limit; UL = upper limit; ratioT = ratio of indirect to total effect (i.e., ab/c), ratioD = ratio of indirect 
to direct effect (i.e., ab/c´); control variables: gender, age, team age, team size, firm size, industry affiliation, and 
previous team satisfaction; bootstrap sample size = 2000; n = 78. 
a Unstandardized. 
b Alwin and Hauser (1975) suggested using the absolute value of the indirect effect in inconsistent mediation models. 
This resulted in a ratioT of 0.87 for ab, of 0.76 for a1b1, and of 0.79 for a2b2; Shrout and Bolger (2002) suggested 
setting ratioT to 1.00 for inconsistent mediation.  
c For ratioD using the absolute value (Alwin & Hauser, 1975) resulted in identical, but positive values. 

Additional Tables 

Table 74. Hierarchical Regression of Affective Reaction on Intervention 

Hierarchical Regression of Affective Reaction on Intervention 

 Model (1) Model (2) 

Variables B SE β B SE β 

Control (1)       

Age  -0.01 0.01 -0.07 -0.01 0.01 -0.09 

Gender  -0.08 0.23 -0.04 -0.04 0.22 -0.02 

Team size -0.25* 0.11 -0.26* -0.29** 0.11 -0.30** 

Team age -0.04 0.04 -0.10 -0.04 0.04 -0.12 

Firm size 0.01 0.01 0.16 0.01 0.01 0.14 

Industry 1 -0.06 0.34 -0.03 -0.31 0.33 -0.11 

Industry 2 -0.27 0.24 -0.20 -0.44† 0.23 -0.32† 

Industry 3 0.18 0.23 0.13 0.02 0.23 -0.08 

Industry 4 -0.83* 0.31 -0.37* -1.10** 0.31 -0.42** 

Training experience -0.55** 0.16 -0.41** -0.53** 0.15 -0.40** 

Main effect (2)       

Intervention    0.12** 0.04 0.32** 

R2 0.30**   0.39**   

R2
adj 0.21   0.30   

F 3.09   4.12   

Df        10,71         11,70   

∆R2    0.09**   

∆F          10.32   

Note. n = 82. 
*** p < .001, ** p < .01, * p < .05, † < .10. 
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Table 75. Hierarchical Regression of Affective Reaction on Intervention Groups 

Hierarchical Regression of Affective Reaction on Intervention Groups 

 Model (1) Model (2) 

Variables B SE β B SE β 

Control (1)       

Age  -0.01 0.01 -0.07 -0.01 0.01 -0.13 

Gender  -0.08 0.23 -0.03 0.03 0.23 0.01 

Team size -0.25* 0.11 -0.26* -0.24* 0.11 -0.25* 

Team age -0.04 0.04 -0.10 -0.03 0.04 -0.10 

Firm size 0.01 0.01 0.16 0.00 0.01 0.08 

Industry 1 -0.06 0.34 -0.02 -0.24 0.33 -0.09 

Industry 2 -0.27 0.24 -0.20 -0.46* 0.22 -0.34* 

Industry 3 0.18 0.23 0.13 -0.01 0.22 -0.01 

Industry 4 -0.83* 0.31 -0.37* -1.18*** 0.30 -0.53*** 

Training experience -0.55** 0.16 -0.41** -0.60*** 0.15 -0.45*** 

Main effect (2)       

Int1 – Processes    0.50* 0.19 0.37* 

Int2 – Structure    0.45† 0.23 0.25† 

Int3 – Conflicts    1.00*** 0.24 0.55*** 

Int4 – Learning    0.52† 0.27 0.26† 

R2 0.30**   0.45***   

R2
adj 0.21   0.34   

F 3.10   3.96   

Df        10,71         14,67   

∆R2    0.15**   

∆F    4.57   

Note. n = 82. 
*** p < .001, ** p < .01, * p < .05, † < .10. 

 
Table 76. Summary of Regression of Affective Reaction on Intervention Groups (Comparison of all Groups) 

Summary of Regression of Affective Reaction on Intervention Groups (Comparison of all Groups) 

  Conventional    Bootstrap 

    95% CI  95% B-CI 

Main effect B SE β LL UL B-SE LL UL 

        

 Control group as reference group 

Int1 – Processes 0.50* 0.19 0.37* 0.12 0.89 0.25 0.03 0.99 

Int2 – Structure 0.45† 0.23 0.25† -0.01 0.90 0.27 -0.02 0.94 

Int3 – Conflicts 1.00*** 0.24 0.55*** 0.53 1.47 0.27 0.49 1.48 

Int4 – Learning 0.52† 0.27 0.26† -0.01 1.06 0.29 -0.06 1.09 

 Processes as reference group 

Int2 – Structure -0.06 0.19 -0.03 -0.43 0.31 0.19 -0.44 0.33 

Int3 – Conflicts 0.50* 0.21 0.27* 0.08 0.91 0.20 0.10 0.84 

Int4 – Learning 0.02 0.26 0.01 -0.50 0.53 0.22 -0.47 0.49 
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 Structure as reference group 

Int3 – Conflicts 0.55* 0.24 0.30 0.07 1.04 0.21 0.17 0.89 

Int4 – Learning 0.08 0.29 0.04 -0.50 0.65 0.22 -0.42 0.54 

 Conflicts as reference group 

Int4 – Learning -0.48† 0.26 0.23† -0.99 0.04 0.25 -1.07 0.16 

Note. B-CI = bootstrap confidence interval; B-SE = bootstrap standard error; LL = lower limit, UL = upper limit; 
bootstrap sample size = 2000; n = 82. 
*** p < .001, * p < .05, † < .10. 

 
Table 77. Hierarchical Regression of Usefulness of Feedback Session on Intervention ………. 

Hierarchical Regression of Usefulness of Feedback Session on Intervention 

 Model (1) Model (2) 

Variables B SE β B SE β 

Control (1)       

Age  0.02 0.02 0.17 0.02 0.02 0.16 

Gender  0.65† 0.37 0.18† 0.67† 0.37 0.19† 

Team size -0.08 0.18 -0.05 -0.10 0.18 -0.07 

Team age --0.11† 0.06 -0.21† -0.12 0.06 -0.21 

Firm size -0.02† 0.01 -0.19† -0.02† 0.01 -0.19† 

Industry 1 0.52 0.53 0.12 0.36 0.55 0.08 

Industry 2 0.32 0.37 0.15 0.21 0.38 0.10 

Industry 3 0.90* 0.37 0.40* 0.80* 0.38 0.36* 

Industry 4 -0.45 0.49 -0.08 -0.63 0.51 -0.18 

Training experience -0.63* 0.25 -0.30* -0.62* 0.25 .0.30* 

Main effect (2)       

Intervention    0.07 0.06 0.13 

R2 0.30**   0.31**   

R2
adj 0.30   0.20   

F 2.98   2.86   

df        10,71          11,70   

∆R2    0.02   

∆F          1.50   

Note. n = 82. 
** p < .01, * p < .05, † < .10. 
 
Table 78. Simultaneous Regression of Usefulness of Feedback Session on Intervention Groups 

Simultaneous Regression of Usefulness of Feedback Session on Intervention Groups 

  Conventional    Bootstrap 

    95% CI  95% B-CI 

 B SE β LL UL B-SE LL UL 

Control        

Age  0.02 0.02 0.14 -0.02 0.05 0.02 -0.01 0.05 

Gender  0.72† 0.40 0.20† -0.09 1.52 0.47 -0.17 1.81 

Team size -0.06 0.19 -0.04 -0.43 0.32 0.23 -0.51 0.35 

Team age -0.11 0.07 -0.20 -0.24 0.02 0.08 -0.27 0.02 
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Firm size -0.02† 0.01 -0.22† -0.04 0.00 0.04 -0.05 0.15 

Industry 1 0.38 0.57 0.09 -0.75 1.51 0.54 -0.53 1.29 

Industry 2 0.20 0.40 0.09 -0.58 0.97 -044 -0.70 1.02 

Industry 3 0.79* 0.39 0.35* -0.03 1.56 0.41 0.01 1.58 

Industry 4 -0.66 0.52 -0.19 -1.70 0.39 0.61 -1.04 0.54 

Training experience -0.64* 0.26 -0.30* -1.15 -0.13 0.24 -1.15 -0.10 

Main effect        

Int1 – Processes 0.26 0.33 0.12 -0.41 0.92 0.41 -0.47 0.95 

Int2 – Structure 0.40 0.40 0.15 -0.39 1.20 9.42 -0.39 1.17 

Int3 – Conflicts 0.65 0.41 0.23 -0.17 1.47 0.49 -0.31 1.74 

Int4 – Learning 0.38 0.47 0.12 -0.55 1.31 0.58 -0.89 1.17 

R2 0.32*        

R2
adj 0.18        

F 2.28        

Df        14,67        

Note. B-CI = bootstrap confidence interval; B-SE = bootstrap standard error; LL = lower limit, UL = upper limit; 
indication of significance level referring to conventional testing results; bootstrap sample size = 2000; n = 82. 
* p < .05, † < .10. 
 
Table 79. Hierarchical Regression of Usefulness of the Teamwork Session on Four Intervention Groups 

Hierarchical Regression of Usefulness of the Teamwork Session on Four Intervention Groups 

 Model (1) Model (2) 

Variables B SE β B SE β 

Control (1)       

Age  0.00 0.02 0.00 -0.01 0.02 -0.09 

Gender  0.49 0.40 0.16 0.75 0.43 0.25 

Team size -0.22 0.24 -0.16 -0.08 0.25 -0.06 

Team age 0.07 0.08 0.14 0.12 0.08 0.23 

Firm size -0.02† 0.01 -0.23† -0.02† 0.01 -0.24† 

Industry 1 -0.43 0.68 -0.12 -0.19 0.70 -0.05 

Industry 2 -0.30 0.56 -0.16 -0.28 0.57 -0.14 

Industry 3 -0.61 0.48 -0.31 -0.55 0.49 -0.28 

Industry 4 -0.91 0.69 -0.32 -0.73 0.72 -0.26 

Training experience -0.29 0.28 -0.15 -0.27 0.29 -0.14 

Main effect (2)       

Int2 – Structure    0.13 0.32 0.06 

Int3 – Conflicts    0.45 0.35 0.19 

Int4 – Learning    0.70 0.44 0.27 

R2 0.18   0.22   

R2
adj 0.04   0.04   

F 1.04   1.19   

Df        10,58         13.55   

∆R2    0.04   

Note. n = 69. 
† < .10. 
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Table 80. Hierarchical Regression of Effectiveness on Intervention 

Hierarchical Regression of Effectiveness on Intervention 

 Model (1) Model (2) 

Variables B SE β B SE β 

Control (1)       

Age  0.01 0.02 0.05 0.00 0.02 0.03 

Gender  -0.27 0.40 -0.08 -0.23 0.39 -0.07 

Team size 0.06 0.22 0.04 0.02 0.22 0.01 

Team age 0.08 0.07 0.15 0.10 0.07 0.17 

Firm size -0.01 0.01 -0.10 -0.01 0.01 -0.09 

Industry 1 -0.45 0.66 -0.10 -0.84 0.66 -0.20 

Industry 2 -0.12 0.50 -0.05 -0.41 0.50 -0.19 

Industry 3 0.17 0.48 0.08 -0.14 0.49 -0.06 

Industry 4 0.34 0.62 0.10 -0.08 0.63 -0.02 

Training experience -0.41 0.29 -0.19 -0.40 0.28 -0.19 

Main effect (2)       

Intervention    0.18 0.08 0.28 

R2 0.12   0.19   

R2
adj 0.00   0.05   

F 0.87   1.34   

Df       10,65          11,64   

∆R2    0.07*   

∆F    5.47   

Note. n = 76. 
*** p < .001, ** p < .01, * p < .05, † < .10. 

 
Table 81. Hierarchical Multiple Regression of Effectiveness on Intervention and Affective Reaction 

Hierarchical Multiple Regression of Effectiveness on Intervention and Affective Reaction 

 Model (1) Model (2) Model (3) 

Variables B SE β B SE β B SE β 

Control (1)          

Age  0.00 0.02 0.00 0.00 0.02 -0.03 0.00 0.02 0.02 

Gender  -0.47 0.42 -0.14 -0.44 0.40 -0.13 -0.41 0.38 -0.12 

Team size -0.05 0.23 -0.04 -0.11 0.22 -0.07 0.09 0.22 0.05 

Team age 0.04 0.08 0.07 0.04 0.07 0.08 0.06 0.07 0.12 

Firm size -0.01 0.01 -0.09 -0.01 0.01 -0.08 -0.01 0.01 -0.12 

Industry 1 -0.59 0.65 -0.14 -1.03 0.64 -0.24 -0.80 0.61 -0.19 

Industry 2 -0.16 0.49 -0.08 -0.48 0.48 -0.22 -0.18 0.47 -0.08 

Industry 3 0.37 0.48 0.05 0.05 0.48 0.02 0.08 0.45 0.03 

Industry 4 0.15 0.62 0.05 -0.31 0.62 -0.09 0.40 0.29 0.12 

Training exp. -0.59* 0.29 -0.27 -0.59* 0.28 -0.27 -0.26 0.29 -0.12 

Main effect (2)          

Intervention    0.19* 0.07 0.31 0.10 0.08 0.16 

Main effect (3)          
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Overall Reaction       0.59** 0.21 0.38 

R2 0.16   0.25†   0.33*   

R2
adj 0.03   0.11   0.20   

F 1.19   1.80   2.46   

df     10,62        11,61       12,60   

∆R2    0.08*   0.09**   

∆F    6.76   7.63   

Note. n = 73. 
*** p < .001, ** p < .01, * p < .05, † < .10. 
 
Table 82. Hierarchical Regression of Team Performance on Intervention (Conditional) 

Hierarchical Regression of Team Performance on Intervention 

 Model (1) Model (2) 

Variables B SE β B SE β 

Control (1)       

Age  0.01 0.01 0.05 0.00 0.01 0.04 

Gender  0.05 0.23 0.02 0.07 0.22 0.03 

Team size -0.06 0.12 -0.05 -0.08 0.12 -0.07 

Team age -0.02 0.04 -0.04 -0.01 0.04 -0.02 

Firm size 0.00 0.01 0.01 0.00 0.01 0.01 

Industry 1 -0.21 0.36 -0.07 -0.43 0.37 -0.14 

Industry 2 0.02 0.28 0.01 -0.14 0.28 -0.10 

Industry 3 0.13 0.27 0.08 -0.04 0.27 -0.03 

Industry 4 -0.06 0.35 -0.02 -0.29 0.36 -0.12 

Training experience -0.15 0.16 -0.10 -0.14 0.15 -0.10 

Previous performance  0.62*** 0.10 0.66*** 0.61*** 0.09 0.65*** 

Main effect (2)       

Intervention    0.10* 0.04 0.22* 

R2 0.45***   0.49***   

R2
adj 0.35   0.39   

F 4.73   5.06   

df        11,64         12,63   

∆R2    0.04*   

∆F    5.27   

Note. n = 76. 
*** p < .001, * p < .05. 

 
Table 83. Hierarchical Regression of Team Performance on Intervention Groups (Conditional) 

Hierarchical Regression of Team Performance on Intervention Groups (Conditional) 

 Model (1) Model (2) 

Variables B SE β B SE β 

Control (1)       

Age  0.01 0.01 0.05 0.01 0.01 0.06 

Gender  0.05 0.23 0.02 -0.03 0.23 -0.01 

Team size -0.06 0.12 -0.05 -0.15 0.13 -0.14 
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Team age -0.02 0.04 -0.04 -0.03 0.04 -0.07 

Firm size 0.00 0.01 0.01 0.00 0.01 0.02 

Industry 1 -0.21 0.36 -0.07 -0.55 0.38 -0.19 

Industry 2 0.02 0.28 0.01 -0.13 0.28 -0.09 

Industry 3 0.13 0.27 0.08 0.01 0.27 0.01 

Industry 4 -0.06 0.35 -0.02 -0.28 0.36 -0.12 

Training experience -0.15 0.16 -0.10 -0.11 0.16 -0.07 

Previous performance  0.62*** 0.10 0.66*** 0.63*** 0.09 0.68*** 

Main effect (2)       

Int1 – Processes    0.54* 0.04 0.36* 

Int2 – Structure    0.67* 0.27 0.33* 

Int3 – Conflicts    0.22 0.26 0.11 

Int4 – Learning    0.42 0.31 0.19 

R2 0.45   0.52***   

R2
adj 0.35   0.40   

F 4.73   4.27   

df        11,64         15,60   

∆R2    0.07†   

∆F    2.10   

Note. n = 76. 
*** p < .001, ** p < .01, * p < .05, † < .10. 

 
Table 84. Hierarchical Regression of Change in Team Performance on Intervention (2a) and Intervention Groups (2b) (Unconditional) 

Hierarchical Regression of Change in Team Performance on Intervention (2a) and Intervention Groups (2b) 

(Unconditional) 

 Model (1) Model (2a) Model (2b) 

Variables B SE β B SE β B SE β 

Control (1)          

Age  0.01 0.01 -0.02 0.00 0.01 -0.04 0.00 0.01 0.03 

Gender  0.20 0.25 0.10 0.22 0.24 0.11 0.05 0.26 0.02 

Team size -0.11 0.14 -0.12 -0.13 0.14 -0.14 -0.24 0.15 -0.25 

Team age 0.00 0.05 0.00 0.00 0.05 0.01 -0.03 0.05 -0.08 

Firm size -0.01 0.01 -0.08 -0.01 0.01 -0.08 0.00 0.01 -0.05 

Industry 1 -0.19 0.40 -0.08 -0.40 0.41 -0.15 -0.58 0.42 -0.22 

Industry 2 0.07 0.31 0.05 -0.08 0.31 -0.06 -0.05 0.31 -0.04 

Industry 3 0.20 0.30 0.15 0.04 0.30 0.03 0.10 0.30 0.07 

Industry 4 0.19 0.38 0.09 -0.02 0.39 -0.01 -0.05 0.39 -0.03 

Training exp. -0.17 0.18 -0.13 -0.16 0.17 -0.13 -0.13 0.17 -0.10 

Main effect (2a)          

Intervention    0.09† 0.05 0.24†    

Main effect (2b)          

Int1 – Processes       0.56* 0.25 0.42* 

Int2 – Structure       0.71* 0.30 0.40* 

Int3 – Conflicts       0.11 0.29 0.07 

Int4 – Learning       0.24 0.34 0.13 
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R2 0.08   0.13   0.19   

R2
adj 0.00   0.00   0.01   

F 0.57   0.87   1.04   

df     10,65       11,64       14,61   

∆R2     0.05†   0.11†   

∆F    3.63   2.10   

Note. n = 76. 
* p < .05, † < .10. 

 
Table 85. Hierarchical Regression of Team Satisfaction on Intervention (Conditional)  

Hierarchical Regression of Team Satisfaction on Intervention (Conditional) 

 Model (1) Model (2) 

Variables B SE β B SE β 

Control (1)       

Age  0.01 0.01 0.04 0.01 0.01 0.03 

Gender  0.08 0.28 0.02 0.11 0.28 0.03 

Team size -0.04 0.16 -0.03 -0.07 0.16 -0.04 

Team age 0.00 0.05 0.00 0.01 0.05 0.01 

Firm size 0.00 0.01 -0.01 0.00 0.01 -0.01 

Industry 1 -0.03 0.46 -0.01 -0.25 0.47 -0.05 

Industry 2 -0.05 0.35 -0.01 -0.22 0.35 -0.09 

Industry 3 -0.21 0.34 -0.08 -0.38 0.35 -0.15 

Industry 4 -0.09 0.44 -0.02 -0.32 0.45 -0.08 

Training experience 0.25 0.21 0.11 0.26 0.20 0.11 

Previous satisfaction  0.84*** 0.09 0.77*** 0.85*** 0.08 0.78*** 

Main effect (2)       

Intervention    0.10† 0.05 0.14 

R2 0.65***   0.67***   

R2
adj 0.59   0.60   

F        10.72        10.46     

df        11,64        12,63   

∆R2    0.02†   

∆F    3.30   

Note. n = 76. 
*** p < .001. 

 
Table 86. Hierarchical Regression of Satisfaction with the Team on Intervention Groups (Conditional) 

Hierarchical Regression of Satisfaction with the Team on Intervention Groups (Conditional) 

 Model (1) Model (2) 

Variables B SE β B SE β 

Control (1)       

Age  0.01 0.01 0.04 0.00 0.01 0.02 

Gender  0.08 0.28 0.02 -0.03 0.27 -0.01 

Team size -0.04 0.16 -0.03 -0.14 0.15 -0.08 

Team age 0.00 0.05 0.00 -0.01 0.05 -0.02 
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Firm size 0.00 0.01 -0.01 0.00 0.01 0.02 

Industry 1 -0.03 0.46 -0.01 -0.58 0.44 -0.12 

Industry 2 -0.05 0.35 -0.01 -0.25 0.32 -0.10 

Industry 3 -0.21 0.34 -0.08 -0.24 0.32 -0.10 

Industry 4 -0.09 0.44 -0.02 -0.25 0.41 -0.07 

Training experience 0.25 0.21 0.11 0.36 0.18 0.15 

Previous satisfaction  0.84*** 0.09 0.77*** 0.89*** 0.08 0.81*** 

Main effect (2)       

Int1 – Processes    0.42 0.26 0.17 

Int2 – Structure    1.17*** 0.32 0.36*** 

Int3 – Conflicts    0.00 0.30 0.00 

Int4 – Learning    0.71* 0.35 0.20* 

R2 0.65***   0.74***   

R2
adj 0.59   0.68   

F 6.22   5.22   

df        11,64         15,60   

∆R2    0.09***   

∆F    5.43   

Note. n = 76. 
*** p < .001, * p < .05. 
 
Table 87. Hierarchical Regression of Change in Satisfaction with the Team on Intervention Groups (Unconditional) 

Hierarchical Regression of Change in Satisfaction with the Team on Intervention Groups (Unconditional) 

 Model (1) Model (2a) Model (2b) 

Variables B SE β B SE β B SE β 

Control (1)          

Age  0.00 0.01 0.04 0.00 0.01 -0.04 0.00 0.01 0.03 

Gender  0.11 0.29 0.05 0.13 0.28 0.06 -0.04 0.28 -0.02 

Team size -0.08 0.16 -0.07 -0.10 0.16 -0.10 -0.18 0.15 -0.17 

Team age -0.01 0.05 -0.02 0.00 0.05 -0.01 -0.03 0.05 -0.07 

Firm size 0.00 0.01 -0.03 0.00 0.01 -0.03 0.00 0.01 0.02 

Industry 1 -0.08 0.47 -0.03 -0.31 0.48 -0.11 -0.66 0.44 -0.23 

Industry 2 -0.05 0.36 -0.04 -0.23 0.36 -0.15 -0.25 0.41 -0.11 

Industry 3 -0.16 0.35 -0.11 -0.35 0.35 -0.23 -0.21 0.32 -0.13 

Industry 4 -0.06 0.45 -0.02 -0.30 0.46 -0.13 -0.25 0.41 -0.11 

Training exp. 0.18 0.21 0.13 -0.16 0.17 -0.13 0.31 0.18 0.21 

Main effect (2a)          

Intervention    0.09† 0.05 0.24†    

Main effect (2b)          

Int1 – Processes       0.46† 0.27 0.31† 

Int2 – Structure       1.25*** 0.32 0.63*** 

Int3 – Conflicts       -0.02 0.31 -0.01 

Int4 – Learning       0.67† 0.36 0.31† 

R2 0.02   0.08   0.30†   

R2
adj 0.00   0.00   0.14   

F 0.15   0.47   1.84   
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df     10,65   11,64       14,61   

∆R2    0.05†   0.27***   

∆F    3.63   5.96   

Note. Training exp. = training experience; n = 76. 
* p < .05, † < .10. 

 
Table 88. Moderated Hierarchical Regression of Team Performance on Intervention (Conditional) ………… 

Moderated Hierarchical Regression of Team Performance on Intervention (Conditional) 

 Model (1) Model (2) Model (3) Model (4) 

Variables B SE Β B SE β B SE β B SE β 

Controls (1)             

Age  0.01 0.01 0.05 0.00 0.01 0.04 0.00 0.01 0.04 0.01 0.01 0.07 

Gender  0.05 0.23 0.02 0.07 0.22 0.03 0.12 0.22 0.05 0.16 0.22 0.07 

Team size -0.06 0.12 -0.05 -0.08 0.12 -0.07 -0.08 0.12 -0.08 -0.14 0.12 -0.12 

Team age -0.02 0.04 -0.04 -0.01 0.04 -0.02 -0.01 0.04 -0.03 -0.03 0.04 -0.07 

Firm size 0.00 0.01 0.01 0.00 0.01 0.01 0.00 0.01 0.00 0.00 0.01 0.00 

Industry 1 -0.21 0.36 -0.07 -0.43 0.37 -0.14 -0.36 0.37 -0.12 0.37 0.36 -0.12 

Industry 2 0.02 0.28 0.01 -0.14 0.28 -0.10 -0.13 0.27 -0.09 -0.16 0.27 -0.11 

Industry 3 0.13 0.27 0.08 -0.04 0.27 -0.03 -0.07 0.27 -0.04 -0.06 0.26 -0.04 

Industry 4 -0.06 0.35 -0.02 -0.29 0.36 -0.12 -0.36 0.37 -0.15 -0.38 0.35 -0.16 

Training exp. -0.15 0.16 -0.10 -0.14 0.15 -0.10 -0.16 0.15 -0.10 -0.08 0.15 -0.05 

Prev. perf. 0.62*** 0.10 0.66*** 0.61*** 0.09 0.65*** 0.52*** 0.11 0.56*** 0.52*** 0.11 0.55*** 

Main effect (2)             

Intervention    0.10* 0.04 0.22* 0.10* 0.04 0.22* 0.09* 0.04 0.21* 

Moderator (3)             

Learning beh.       0.12 0.08 0.16 0.13 0.08 0.18 

Interaction (4)             

Interaction          -0.08* 0.04 -0.19* 

R2 0.45***   0.49***   0.51***  0.54***  

R2
adj 0.36   0.40   0.41   0.44   

F 4.70   5.05   4.88   5.08   

df   11,63    12,62    13,61     14,60   

∆R2    0.04*   0.02   0.03*   

∆F    5.29   1.96   4.24   

Note. Training exp. = training experience; prev. perf. = previous performance; learning beh. = learning behavior; 
interaction = intervention x learning behavior; n = 75. 
*** p < .001, * p < .05. 
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Table 89. Moderated Hierarchical Regression of Change in Team Performance on Intervention (Unconditional) 

Moderated Hierarchical Regression of Change in Team Performance on Intervention (Unconditional) 

  Conventional    Bootstrap 

    95% CI  95% B-CI 

Variables Coefficient SE β LL UL B-SE LL UL 

Control          

Age  0.00 0.01 -0.01 -0.02 0.02 0.01 -0.02 0.01 

Gender  0.19 0.25 0.10 -0.30 0.69 0.16 -0.16 0.59 

Team size -0.18 0.14 -0.19 -0.46 0.10 0.18 -0.54 0.10 

Team age -0.01 0.05 -0.02 -0.10 0.08 0.05 -0.11 0.07 

Firm size 0.00 0.01 -0.06 -0.02 0.01 0.02 -0.05 0.04 

Industry 1 -0.47 0.41 -0.18 -1.29 0.34 0.38 -1.20 0.10 

Industry 2 -0.15 0.31 -0.11 -0.76 0.47 0.36 -0.79 0.38 

Industry 3 0.04 0.30 0.04 -0.55 0.65 0.34 -0.57 0.64 

Industry 4 -0.08 0.40 -0.04 -0.88 0.73 0.50 -1.11 0.69 

Prev. training  -0.07 0.18 -0.06 -0.43 0.28 0.18 -0.43 0.21 

Learning behavior -0.08 0.05 -0.12 -0.24 0.08 0.13 -0.25 0.08 

Main effect         

Intervention 0.09† 0.05 0.23† -0.01 0.18 0.06 -0.01 0.19 

Interaction         

Interaction 1 -0.08† 0.05 -0.22† -0.17 0.01 0.11 -0.24 0.01 

R2 0.19        

R2
adj 0.01        

F      1.07        

df       13,61        

Note. B-CI = bootstrap confidence interval; B-SE = bootstrap standard error; LL = lower limit, UL = upper limit; 
interaction 1 = intervention x learning behavior; bootstrap sample size = 2000; n = 75. 
† < .10. 
 
Table 90. Conditional Effect (Role Clarity) of the Intervention on Change in Team Performance …………. 

Conditional Effect (Role Clarity) of the Intervention on Change in Team Performance  

   B-CI 

Values learning behaviora Effect  B-SE LL UL 

Low (-0.98) 0.17* 0.06 0.04 0.29 

Med (0.00) 0.09† 0.07 0.00a 0.18 

High (0.98) 0.01 0.07 -0.12 0.14 

Note. LL = lower limit, UL = upper limit; control variables: gender, age, team age,  team size, firm size, industry 
affiliation, training experience, and learning behavior ; simple slope is significant only for low levels of learning 
behavior, (t(61) = 2.63, p < .05) and not significant at a conventional level for medium levels (t(61) = 1.91, p < .10; 
the centered moderator value defining the Johnson-Neyman region is -0.05; bootstrap sample size = 2000; n = 75. 
* < .05, † < .10. 
a Exact value 0.0041. 
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Table 91. Moderated Hierarchical Regression of Change in Team Performance on Intervention, Learning Behavior, and Interaction (Unconditional) 

Moderated Hierarchical Regression of Change in Team Performance on Intervention, Learning Behavior, and 

Interaction (Unconditional) 

 Model (1) Model (2) Model (3) Model (4) 

Variables B SE Β B SE β B SE β B SE β 

Controls (1)             

Age  0.00 0.01 -0.03 0.00 0.01 -0.04 0.00 0.01 -.03 0.00 0.01 -0.01 

Gender  0.20 0.25 0.10 0.22 0.24 0.11 0.16 0.25 0.08 0.19 0.25=
0 

0.10 

Team size -0.12 0.14 -0.13 -0.14 0.14 -0.15 -0.13 0.14 -0.14 -0.18 0.14 -0.19 

Team age 0.00 0.05 0.00 0.01 0.05 0.01 0.00 0.05 0.01 -0.01 0.05 -0.03 

Firm size -0.01 0.01 -0.08 -0.01 0.01 -0.08 0.00 0.01 -0.06 0.00 0.01 -0.06 

Industry 1 -0.20 0.41 -0.08 -0.40 0.41 -0.16 -0.46 0.42 -0.18 -0.47 0.41 -0.18 

Industry 2 0.06 0.31 0.05 .0.09 0.31 -0.07 -0.11 0.31 -0.09 -0.15 0.31 -0.11 

Industry 3 0.19 9.30 0.14 0.03 0.31 0.02 0.04 0.31 0.03 0.04 0.30 0.04 

Industry 4 0.15 0.40 0.07 -0.07 0.41 -0.03 -0.06 0.41 -0.03 -0.08 0.40 -0.04 

Training exp. -0.17 0.18 0.07 -0.16 0.17 -0.12 -0.15 0.17 -0.11 -0.07 0.18 -0.06 

Main effect (2)             

Intervention    0.09† 0.05 0.24† 0.09† 0.05 0.24† 0.09† 0.05 0.23† 

Moderator (3)             

Learning beh.       -0.09 0.08 -0.14 -0.08 0.08 -0.12 

Interaction (4)             

Interaction           -0.08† 0.05 -0.22† 

R2 0.08   0.13   0.15   0.19  

R2
adj 0.00   0.00   0.00   0.01   

F 0.54   0.85   0.89   1.07   

df   10,64    11,63    12,62     13,61   

∆R2    0.05†   0.02   0.04†   

∆F    3.66   1.28   2.98   

Note. Training exp. = training experience; prev. perf. = previous performance; learning beh. = learning behavior; 
interaction = intervention x learning behavior; n = 75. 
*** p < .001, * p < .05, † < .10. 

 
Table 92. Multilevel Moderated Regression of Change in Team Performance on Intervention, Learning Behavior, and Interaction (Unconditional) 

Multilevel Moderated Regression of Change in Team Performance on Intervention, Learning Behavior, and 

Interaction (Unconditional) 

 Model (3) Model (4) 

   95% CI   95% CI 

Variables B SE LL UL B SE LL UL 

Control (1)         

Age  0.00 0.04 -0.02 0.02 0.00 0.01 -0.02 0.02 

Gender  0.16 0.23 -0.30 0.61 0.19 0.22 -0.25 0.64 

Team size -0.13 0.13 -0.38 0.12 -0.18 0.13 -0.43 0.07 

Team age -0.01 0.04 -0.08 0.09 -0.01 0.04 -0.09 0.07 

Firm size 0.00 0.01 -0.02 0.01 0.00 0.01 -0.02 0.01 

Industry 1 -0.46 0.38 -1.21 0.29 -0.47 0.37 -1.21 0.26 
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Industry 2 -0.11 0.28 -0.68 0.45 -0.15 0.27 -0.70 0.41 

Industry 3 0.04 0.28 -0.51 0.59 0.05 0.27 -0.49 0.59 

Industry 4 -0.06 0.37 -0.80 0.68 -0.08 0.36 -0.80 0.65 

Training experience -0.15 0.16 -0.46 0.17 -0.07 0.16 -0.39 0.24 

Main effect (2)         

Intervention 0.09* 0.04 0.01 0.18 0.09* 0.04 0.00a 0.17 

Moderation (3)         

Learning behavior -0.09 0.08 -0.24 0.06 -0.08 0.07 -0.23 0.07 

Interaction (4)         

Interaction 1     -0.08† 0.04 -0.15 0.00b  

Pseudo-R2
BR-L1 0.02    0.05    

Pseudo-R2
BR-L2         

Pseudo-R2
SB-L1 0.02    0.05    

Pseudo-R2
SB-L2         

-2*LL    135.08       131.51    

Δ-2*LL 2.64    3.57†    

Δ df    1       1     

Note. Interaction 1 = intervention x learning behavior; n = 75. 
*** p < .001, ** p < .01, * p < .05, † < .10. 
a Exact value 0.00335. 
b Exact value 0.00315. 

  
Table 93. Moderated Hierarchical Regression of Team Satisfaction on Intervention (Conditional) 

Moderated Hierarchical Regression of Team Satisfaction on Intervention (Conditional) 

 Model (1) Model (2) Model (3) Model (4) 

Variables B SE Β B SE β B SE β B SE β 

Controls (1)             

Age  0.01 0.01 0.03 0.00 0.01 0.02 0.00 0.01 0.02 0.01 0.01 -0.02 

Gender  0.09 0.28 0.02 0.11 0.28 0.03 0.16 0.29 0.04 0.20 0.29 0.06 

Team size -0.07 0.28 0.02 -0.09 0.16 -0.05 -0.09 0.16 -0.05 -0.15 0.16 -0.09 

Team age 0.00 0.05 0.00 0.01 0.05 0.01 0.01 0.05 0.02 -0.01 0.05 -0.01 

Firm size 0.00 0.01 -0.01 0.00 0.01 -0.01 0.00 0.01 -0.01 0.00 0.01 -0.02 

Industry 1 -0.04 0.46 -0.01 -0.27 0.47 -0.06 -0.21 0.48 -0.04 -0.22 0.48 -0.05 

Industry 2 -0.07 0.35 -0.03 -0.23 0.36 -0.10 -0.22 0.36 -0.09 -0.25 0.35 -0.10 

Industry 3 -0.22 0.34 -0.09 -0.39 0.35 -0.16 0.41 0.35 -0.16 -0.40 0.35 -0.16 

Industry 4 -0.19 0.46 -0.05 -0.43 0.47 -0.11 -0.44 0.47 -0.11 -0.45 0.46 -0.11 

Training exp. 0.25 0.21 0.11 0.26 0.20 0.11 0.26 0.20 0.11 0.35 0.21 0.14 

Prev. sat. 0.84*** 0.09 0.77*** 0.85*** 0.09 0.78*** 0.82***  0.10 0.75*** 0.82 0.10 0.75 

Main effect (2)             

Intervention    0.10† 0.05 0.14† 0.10† 0.06 0.14† 0.09† 0.05 0.13† 

Moderator (3)             

Learning beh.       0.07 0.11 0.06 0.09 0.11 0.07 

Interaction (4)             

Interaction          -0.09† 0.05 -0.13† 

R2 0.65***   0.67***   0.67***   0.69***  

R2
adj 0.59   0.51   0.61   0.61   
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F   10.73    10.48   6.62   9.42   

Df   11,63    12,62    13,61     14,60   

∆R2    0.02†   0.00   0.02†   

∆F    3.37   0.41   2.88   

Note. Training exp. = training experience; prev. perf. = previous performance; learning beh. = learning behavior; 
interaction = intervention x learning behavior; n = 75. 
*** p < .001, * p < .05. 

 
Table 94. Moderated Hierarchical Regression of Change in Satisfaction with the Team on Intervention and Interaction (Unconditional) 

Moderated Hierarchical Regression of Change in Satisfaction with the Team on Intervention and Interaction 

(Unconditional) 

 Model (1) Model (2) Model (3) Model (4) 

Variables B SE Β B SE β B SE β B SE β 

Controls (1)             

Age  0.00 0.01 0.02 0.00 0.00 -0.04 0.00 0.01 0.01 0.00 0.01 0.31 

Gender  0.11 0.29 0.05 0.14 0.28 0.06 0.12 0.29 0.05 0.16 0.29 0.07 

Team size -0.10 0.16 -0.10 -0.13 0.16 -0.12 -0.12 0.16 -0.12 -0.18 0.16 -0.17 

Team age -0.01 0.05 -0.02 0.00 0.05 -0.01 0.00 0.05 -0.01 -0.02 0.05 -0.05 

Firm size 0.00 0.01 -0.03 0.00 0.01 -0.03 0.00 0.01 -0.02 0.00 0.01 -0.03 

Industry 1 -0.09 0.47 -0.03 -0.33 0.48 -0.11 -0.35 0.49 -0.12 -0.36 0.48 -0.12 

Industry 2 -0.07 0.36 -0.05 -0.25 0.36 -0.17 -0.25 0.36 -0.17 -0.29 0.36 -0.19 

Industry 3 -0.17 0.35 -0.11 -0.36 0.35 -0.24 -0.36 0.36 -0.23 -0.35 0.35 -0.23 

Industry 4 -0.18 0.47 -0.07 -0.43 0.48 -0.17 -0.43 0.48 -0.17 -0.45 0.47 -0.18 

Training exp. -0.18 0.47 -0.07 0.20 0.20 0.13 0.20 0.20 0.14 0.28 0.21 0.19 

Main effect (2)             

Intervention    0.11† 0.06 0.25† 0.11† 0.06 0.25† 0.10† 0.06 0.24† 

Moderator (3)             

Learning beh.       -0.03 0.10 -0.04 -0.02 0.10 -0.02 

Interaction (4)             

Interaction           -0.08 0.05 -0.21 

R2 0.08   0.13   0.15   0.19   

R2
adj 0.00   0.00   0.00   0.01   

F 0.54   0.85   0.89   1.07   

Df   10,64    11,63    12,62     13,61   

∆R2   0.05†   0.02   0.04†   

∆F   3.66   1.28   2.98   

Note. Training exp. = training experience; learning beh. = learning behavior; interaction = intervention x learning 
behavior; n = 75. 
*** p < .001, * p < .05, † < .10. 
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Table 95. Multilevel Moderated Regression Analysis Predicting Change in Team Satisfaction (Unconditional) 

Multilevel Moderated Regression Analysis Predicting Change in Team Satisfaction (Unconditional)  

 Model (3) Model (4) 

   95% CI   95% CI 

Variables B SE LL UL B SE LL UL 

Control (1)         

Age  0.01 0.01 -0.02 0.03 0.01 0.01 -0.02 0.03 

Gender  0.00 0.25 -0.50 0.51 0.03 0.25 -0.46 0.53 

Team size -0.13 0.18 -0.49 0.23 -0.19 0.18 -0.56 0.17 

Team age -0.01 0.06 -0.13 0.11 -0.03 0.06 -0.15 0.09 

Firm size 0.00 0.01 -0.02 0.02 0.00 0.01 -0.02 0.02 

Industry 1 -0.47 0.55 -1.60 0.66 -0.48 0.53 -1.58 0.62 

Industry 2 -0.29 0.40 -1.10 0.51 -0.34 0.39 -1.12 0.45 

Industry 3 -0.35 0.38 -1.11 0.42 -0.34 0.37 -1.08 0.41 

Industry 4 -0.46 0.50 -1.48 0.56 -0.47 0.49 -1.47 0.52 

Training experience 0.16 23 -0.32 0.64 0.24 0.23 -0.23 0.72 

Main effect (2)         

Intervention 0.12† 0.06 -0.01 0.24 0.10† 0.06 -0.02 0.23 

Moderation (3)         

Learning behavior -0.03 0.09 -0.20 0.15 -0.02 0.09 -0.23 0.07 

Interaction (4)         

Interaction      -0.08† 0.05 -0.17 0.01  

Pseudo-R2
BR-L1 0.00    0.00    

Pseudo-R2
BR-L2 0.06    0.09    

Pseudo-R2
SB-L1 0.02    0.04    

Pseudo-R2
SB-L2 0.04    0.06    

-2*LL    156.05       117.7    

Δ-2*LL 1.98       38.35***    

Δ df    1       1     

Note. Interaction = intervention x learning behavior; n = 75. 
*** p < .001, ** p < .01, * p < .05, † < .10. 

 
Table 96. Hierarchical Multiple Regression of Role Clarity on the Intervention and Previous Team Performance 

Hierarchical Multiple Regression of Role Clarity on the Intervention and Previous Team Performance 

 Model (1) Model (2) 

Variables B SE β B SE β 

Control (1)       

Age  0.01 0.01 0.07 0.01 0.01 0.06 

Gender  -0.34 0.24 -0.15 -0.32 0.23 -0.13 

Team size -0.26* 0.13 -0.23* -0.29 0.13 -0.26 

Team age -0.14** 0.04 -0.36** -0.14 0.04 -0.35 

Firm size 0.01 0.01 0.15 0.01 0.01 0.15 
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Industry dummy 1 -1.20** 0.38 -0.39** -1.44 0.38 -0.47 

Industry dummy 2 -0.47 0.29 -0.30 -0.65 0.29 -0.42 

Industry dummy 3 0.08 0.28 -0.05 -0.11 0.28 -0.07 

Industry dummy 4 -0.37 0.37 -0.06 -0.63 0.37 -0.25 

Training experience -0.10 0.17 -0.06 -0.09 0.16 -0.06 

Previous performance 0.36*** 0.10 0.37*** 0.35** 0.10 0.36** 

Main effect (2)       

Intervention    0.11*       0.04 0.24* 

R2 0.44***   0.49***   

R2
adj 0.34   0.39   

F 4.56   5.05   

df        11,64          12,63   

∆R2    0.05*   

∆F    6.26   

Note. n = 76. 
*** p < .001, ** p < .01, * p < .05, † < .10. 
 
Table 97. Hierarchical Multiple Regression Regressing Information Sharing Quality on the Intervention and Previous Team Performance 

Hierarchical Multiple Regression Regressing Information Sharing Quality on the Intervention and Previous Team 

Performance 

 Model (1) Model (2) 

Variables B SE β B SE β 

Control (1)       

Age  0.00 0.02 0.02 0.00 0.01 0.00 

Gender  -0.05 0.33 -0.02 -0.02 0.32 -0.01 

Team size 0.03 0.18 0.02 0.00 0.18 0.00 

Team age 0.07 0.06 0.12 0.08 0.06 0.14 

Firm size 0.00 0.01 -0.02 0.00 0.01 .0.01 

Industry dummy 1 -0.36 0.53 -0.09 -0.66 0.53 -0.16 

Industry dummy 2 0.53 0.40 0.25 0.31 0.40 0.15 

Industry dummy 3 0.25 0.39 0.12 0.02 0.39 0.01 

Industry dummy 4 0.51 0.51 0.15 0.20 0.51 0.06 

Training experience -0.14 0.23 -0.07 -0.13 0.22 -0.06 

Previous performance 0.83 0.14 0.63 0.82*** 0.13 0.62*** 

Main effect (2)       

Intervention    0.13*       0.06 0.21* 

R2 0.43***   0.47***   

R2
adj 0.33   0.36   

F 4.33   4.58   

df        11,64          12,63   

∆R2    0.04*   

∆F    4.62   



 Appendix  

311 

 

Note. n = 76. 
*** p < .001, ** p < .01, * p < .05, † < .10. 
 
 
Table 98. Hierarchical Multiple Regression of Team Performance on Intervention, Role Clarity, Information Sharing Quality, and Previous Team Performance 

Hierarchical Multiple Regression of Team Performance on Intervention, Role Clarity, Information Sharing Quality, 

and Previous Team Performance 

 Model (1) Model (2) Model (3) 

Variables B SE β B SE β B SE β 

Control (1)          

Age  0.01 0.01 0.05 0.00 0.01 0.04 0.00 0.01 0.03 

Gender  0.05 0.23 0.02 0.07 0.22 0.03 0.10 0.17 0.04 

Team size -0.06 0.12 -0.05 -0.08 0.12 -0.07 -0.06 0.10 -0.05 

Team age -0.02 0.04 -0.04 -0.01 0.04 -0.02 -0.03 0.03 -0.08 

Firm size 0.00 0.01 0.01 0.00 0.01 0.01 0.00 0.01 0.01 

Industry 1 -0.21 0.36 -0.07 -0.43 0.37 -0.14 -0.04 0.31 -0.01 

Industry 2 0.02 0.28 0.01 -0.14 0.28 -0.10 -0.24 0.22 -0.16 

Industry 3 0.13 0.27 0.08 -0.04 0.27 -0.03 -0.04 0.21 -0.03 

Industry 4 0.06 0.35 -0.02 -0.29 0.35 -0.12 -0.33 0.28 -0.14 

Training exp. -0.15 0.16 -0.10 -0.14 0.15 -0.10 -0.08 0.12 -0.05 

Previous perf. 0.62 0.10 0.66 0.61 0.09 0.65 0.22* 0.09 0.24* 

Main effect (2)          

Intervention    0.10* 0.04 0.22* 0.03 0.03 0.07 

Mediator (3)          

Role clarity       0.07 0.10 0.07 

Inf. sharing   
quality 

      0.44*** 0.07 0.63*** 

R2 0.45***   0.49***   0.72***   

R2
adj 0.35   0.39   0.65   

F 4.73   5.06      11.11   

df     11,64     12,63      14,61   

∆R2    0.04*   0.23***   

∆F    5.27      24.06   

Note. Industry 1,2,3,4 = industry dummy 1,2,3,4; team learn. behavior = Learning behavior; inf. sharing quality = 
information sharing quality; n = 76. 
*** p < .001, ** p < .01, * p < .05. 
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Table 99. Hierarchical Multiple Regression of Role Clarity on the Intervention and Previous Team Satisfaction 

Hierarchical Multiple Regression of Role Clarity on the Intervention and Previous Team Satisfaction 

 Model (1) Model (2) 

Variables B SE β B SE β 

Control (1)       

Age  0.01 0.01 0.09 0.01 0.01 0.07 

Gender  -0.45† 0.24 -0.19† -0.42 0.23 -0.18 

Team size -0.26† 0.13 -0.23† -0.29 0.13 -0.26 

Team age -0.17*** 0.05 -0.43*** -0.16 0.04 -0.41 

Firm size 0.02† 0.01 0.19† 0.01 0.01 0.19 

Industry 1 -1.28** 0.39 -0.41** -1.56* 0.39 -0.51 

Industry 2 -0.51† 0.30 -0.33† -0.72 0.29 -0.46 

Industry 3 0.08 0.29 0.05 -0.13 0.29 -0.08 

Industry 4 -0.56 0.37 -0.23 -0.85 0.37 -0.34 

Training experience -0.17 0.17 -0.11 -0.16† 0.17 -0.10 

Previous satisfaction 0.21** 0.07 0.30** 0.22** 0.07 0.32 

Main effect (2)       

Intervention    0.13**    0.04 0.27 

R2 0.41***   0.47***   

R2
adj 0.30   0.37   

F 3.97   4.68   

Df        11,64          12,63   

∆R2    0.07**   

∆F    7.80   

Note. n = 76. 
*** p < .001, ** p < .01, * p < .05, † < .10. 
 
Table 100. Hierarchical Multiple Regression Regressing Information Sharing Quality on the Intervention and Previous Team Satisfaction 

Hierarchical Multiple Regression Regressing Information Sharing Quality on the Intervention and Previous Team 

Satisfaction 

 Model (1) Model (2) 

Variables B SE β B SE β 

Control (1)       

Age  0.01 0.02 0.04 0.00 0.01 0.02 

Gender  -0.28 0.32 -0.09 -0.24 0.31 -0.07 

Team size 0.02 0.18 0.01 -0.03 0.17 -0.02 

Team age 0.00 0.06 0.00 0.01 0.06 0.02 

Firm size 0.01 0.01 0.04 0.01 0.01 0.04 

Industry 1 -0.59 0.53 -0.14 -0.97† 0.52 -0.23 

Industry 2 0.43 0.40 0.20 0.15 0.39 0.07 

Industry 3 0.29 0.39 0.13 0.00 0.38 0.00 

Industry 4 0.07 0.50 0.02 -0.32 0.49 -0.10 
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Training experience -0.34 0.23 -0.16 -0.34 0.22 -0.16 

Previous satisfaction 0.59*** 0.10 0.61*** 0.61*** 0.09 0.62 

Main effect (2)       

Intervention    0.17**      0.06 0.27 

R2 0.43***   0.49***   

R2
adj 0.33   0.39   

F 4.36   5.12   

Df       11,64          12,63   

∆R2    0.07   

∆F    8.15   

Note. n = 76. 
*** p < .001, ** p < .01, * p < .05, † < .10. 
 
Table 101. Hierarchical Multiple Regression of Team Satisfaction on Intervention, Role Clarity, Information Sharing Quality, and Previous Team Satisfaction 

Hierarchical Multiple Regression of Team Satisfaction on Intervention, Role Clarity, Information Sharing Quality, 

and Previous Team Satisfaction 

 Model (1) Model (2) Model (3) 

Variables B SE β B SE β B SE β 

Control (1)          

Age  0.01 0.01 0.04 0.01 0.01 0.03 0.00 0.01 0.01 

Gender  0.08 0.28 0.02 0.11 0.28 0.03 0.31 0.23 0.09 

Team size -0.04 0.16 -0.03 -0.07 0.16 -0.04 0.00 0.13 0.00 

Team age 0.00 0.05 0.00 0.01 0.05 0.01 0.03 0.05 0.06 

Firm size 0.00 0.01 -0.01 0.00 0.01 -0.01 -0.01 0.01 -0.05 

Industry 1 -0.03 0.46 -0.01 -0.25 0.47 -0.05 0.55 0.42 0.12 

Industry 2 -0.05 0.35 -0.02 -0.22 0.35 -0.09 -0.15 0.30 -0.06 

Industry 3 -0.21 0.34 -0.08 -0.38 0.35 -0.15 -0.35 0.28 -0.14 

Industry 4 -0.09 0.44 -0.02 -0.32 0.45 -0.08 0.02 0.37 0.01 

Training exp. 0.25 0.21 0.11 0.26 0.20 0.11 0.46** 0.16 0.19** 

Previous satisf. 0.84*** 0.09 0.77*** 0.85*** 0.09 0.78*** 0.50*** 0.09 0.46*** 

Main effect (2)          

Intervention    0.10† 0.05 0.14† -0.01 0.05 -0.02 

Mediator (3)          

Role clarity       0.20 0.13 0.13 

Inf. sharing   
quality 

      0.51*** 0.10 0.45*** 

R2 0.65***   0.67***   0.80***   

R2
adj 0.59   0.60   0.75   

F     10.72     10.46      16.96   

df     11,64     12,63      14,61   
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∆R2    0.02†   0.13***   

∆F    3.30      19.38   

Note. Industry 1,2,3,4 = industry dummy 1,2,3,4; team learn. behavior = Learning behavior; inf. sharing quality = 
information sharing quality; n = 76. 
*** p < .001, ** p < .01, * p < .05, † < .10. 

 
Table 102. Hierarchical Regression of Role Clarity on Learning Behavior 

Hierarchical Regression of Role Clarity on Learning Behavior 

 Model (1) Model (2) 

Variables B SE β B SE β 

Control (1)       

Age  0.23† 0.12 0.23† 0.14 0.11 0.14 

Gender  -0.79† 0.41 -0.24† -0.58 0.38 -0.18 

Team size 0.07 0.16 0.05 -0.04 0.16 -0.03 

Team age -0.25* 0.11 -0.27* -0.23* 0.11 -0.25* 

Firm size 0.11 0.12 0.10 0.10 0.12 0.09 

Industry dummy 1 0.16 1.14 0.02 0.61 1.06 0.07 

Industry dummy 2 0.32 0.40 0.16 0.20 0.37 0.10 

Industry dummy 3 0.30 0.40 0.14 0.16 0.37 0.07 

Industry dummy 4 0.21 0.58 0.05 0.00 0.54 0.00 

Main effect (2)       

Learning behavior    0.33*** 0.10 0.38*** 

R2 0.18   0.30**   

R2
adj 0.07   0.20   

F 1.62   2.89   

df        9,68         12,65   

∆R2    0.13***   

∆F          11.98   

Note. n = 78. 
*** p < .001,** p < .01, * p < .05, † < .10. 
 
Table 103. Hierarchical Regression of Information Sharing Quality on Learning Behavior 

Hierarchical Regression of Information Sharing Quality on Learning Behavior 

 Model (1) Model (2) 

Variables B SE β B SE β 

Control (1)       

Age  0.06 0.12 0.07 -0.02 0.12 -0.03 

Gender  -0.32 0.41 -0.10 -0.13 0.39 -0.04 

Team size 0.01 0.17 0.01 -0.09 0.16 -0.07 

Team age 0.00 0.11 0.00 0.02 0.11 0.02 

Firm size -0.05 0.13 -0.04 -0.05 0.12 -0.05 

Industry 1 -1.27 1.15 -0.15 -0.85 1.08 -0.10 

Industry 2 0.63 0.40 0.32 0.52 0.38 0.27 

Industry 3 0.55 0.40 0.27 0.41 0.38 0.20 

Industry 4 0.14 0.59 0.04 -0.05 0.55 -0.01 
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Main effect (2)       

Learning behavior    0.32** 0.10 0.38** 

R2 0.10    0.22†  

R2
adj 0.00    0.11  

F 0.86    1.94  

df        9,68          12,65  

∆R2     0.12**  

∆F           10.52  

Note. n = 78. 
p < .01, * p < .05, † < .10. 
 
Table 104. Hierarchical Regression of Team Performance on Learning Behavior, Role Clarity, and Information Sharing Quality 

Hierarchical Regression of Team Performance on Learning Behavior, Role Clarity, and Information Sharing Quality 

 Model (1) Model (2) Model (3) 

Variables B SE β B SE β B SE β 

Control (1)          

Age  0.02 0.08 0.03 -0.03 0.08 -0.04 -0.06 0.07 -0.10 

Gender  -0.01 0.29 -0.01 0.10 0.28 0.05 0.29 0.24 0.13 

Team size 0.06 0.12 0.08 0.01 0.11 0.01 0.04 0.10 0.05 

Team age 0.00 0.08 0.01 0.01 0.08 0.02 0.07 0.07 0.12 

Firm size 0.03 0.09 0.04 0.02 0.08 0.03 0.01 0.07 0.01 

Industry 1 0.40 0.80 0.07 0.63 0.77 0.11 0.65 0.66 0.11 

Industry 2 0.21 0.28 0.16 0.15 0.27 0.11 -0.03 0.23 -0.02 

Industry 3 0.26 0.28 0.19 0.18 0.27 0.13 0.05 0.23 0.04 

Industry 4 -0.29 0.41 -0.11 -0.40 0.39 -0.14 -0.39 0.33 -0.14 

Main effect (2)          

Learning behavior    0.18* 0.07 0.31* 0.02 0.07 0.03 

Mediators (3)          

Role clarity        0.28***  0.08 0.43*** 

Inf. sharing quality       0.22** 0.08 0.32** 

R2 0.06   0.14   0.41***   

R2
adj 0.00   0.01   0.30   

F 0.46   1.10   3.75   

df     9,68       10,67      12,65   

∆R2    0.08*   0.27***   

∆F     6.53      17.35   

Note. Inf. sharing quality = information sharing quality; n = 78. 
*** p < .001,** p < .01, * p < .05. 
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Table 105. Hierarchical Regression of Satisfaction with the Team on Learning Behavior, Role Clarity, and Information Sharing Quality 

Hierarchical Regression of Team Satisfaction on Learning Behavior, Role Clarity, and Information Sharing Quality 

 Model (1) Model (2) Model (3) 

Variables B SE β B SE β B SE β 

Control (1)          

Age  0.03 0.14 0.02 -0.04 0.14 -0.04 -0.09 0.12 -0.08 

Gender  0.27 0.49 0.07 0.43 0.49 0.11 0.73 0.41 0.19 

Team size 0.21 0.20 0.14 0.14 0.20 0.09 0.20 0.16 0.13 

Team age 0.21 0.14 0.19 0.22 0.13 0.21** 0.31** 0.11 0.29 

Firm size -0.06 0.15 -0.04 -0.06 0.15 -0.05 -0.07 0.12 -0.06 

Industry 1 1.43 1.37 0.14 1.76 1.35 0.17 1.94 1.12 0.18 

Industry 2 1.30** 0.48 0.55** 1.22* 0.47 0.51* 0.87 0.39 0.36 

Industry 3 1.09* 0.48 0.44* 0.98* 0.47 0.39* 0.71 0.39 0.28 

Industry 4 1.16 0.70 0.24 1.01 0.69 0.21 1.03 0.56 0.21 

Main effect (2)          

Learning behavior    0.26* 0.12 0.25* -0.04 0.11 -0.04 

Mediator (3)          

Role clarity        0.41**     0.13 0.35** 

Inf. sharing quality       0.50*** 0.13 0.41*** 

R2 0.14   0.19   0.47***   

R2
adj 0.00   0.07   0.37   

F 1.78   1.55   3.81   

df     9,68       10,67      12,65   

∆R2    0.05*   0.28***   

∆F     4.34      17.35   

Note. Inf. sharing quality = information sharing quality; n = 78. 
* p < .05,** p < .01, *** p < .001. 
 
Table 106. Summary of Hierarchical Regression of Role Clarity and Information Sharing Quality on Learning Behavior and Interaction 

Summary of Hierarchical Regression of Role Clarity and Information Sharing Quality on Learning Behavior and 

Interaction 

 Role clarity Information sharing quality 

Variables R2 ∆R2 B β R2 ∆R2 B β 

Step 1  0.18 0.18   0.10 0.10   

Controls         

Step 2 0.30** 0.13**   0.22† 0.12**   

Learning behavior   0.33** 0.38**   0.32** 0.38** 

Step 3 0.37** 0.07**   0.22† 0.00   

Heterogeneity   0.27** 0.31**   0.00 0.00 

Step 4 0.43*** 0.06*   0.23 0.01   

Interaction 1   -0.20* -0.27*   -0.07 -0.10 

R2
adj (full model) 0.33     0.09    
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F (full model) 4.15    1.64    

df (full model)     12,65       12,65    

Note. Control variables: gender, age, team age, team size, firm size, and industry affiliation; interaction 1 = learning 
behavior x heterogeneity; n = 78. 
*** p < .001,** p < .01, * p < .05, † < .10. 

 
Table 107. Moderated Mediation—Simultaneous Regression of Role Clarity and Information Sharing Quality on Learning Behavior and Interaction (Multilevel—Restricted Maximum Likelihood) 

Moderated Mediation—Simultaneous Regression of Role Clarity and Information Sharing Quality on Learning 

Behavior and Interaction (Multilevel—Restricted Maximum Likelihood)  

 Role clarity Information sharing quality 

Variables B SE B SE 

Controls      

Age  0.01 0.01 0.00 0.02 

Gender  -0.27 0.37 -0.12 0.40 

Team size -0.30 0.20 -0.13 0.23 

Team age -0.14* 0.05 0.01 0.06 

Firm size 0.00 0.01 0.00 0.01 

Industry 1 2.33* 1.09 -0.79 1.23 

Industry 2 0.07 0.36 0.37 0.41 

Industry 3 0.00 0.37 0.28 0.42 

Industry 4 -0.21 0.53 -0.17 0.60 

Main effects      

Learning behavior  0.36* 0.17 0.23 0.19 

Learning behavior mean 1.74** 0.57 0.64 0.65 

Interaction     

Heterogeneity mean 1.52** 0.49 0.22 0.55 

Interaction 1  -0.26* 0.10 -0.05 0.11 

Pseudo-R2
BR-L1 0.05  0.00  

Pseudo-R2
BR-L2 0.26  0.09  

Pseudo-R2
SB-L1 0.08  0.02  

Pseudo-R2
SB-L2 0.11  0.03  

Note. Comparison model included all variables apart from the interaction term; interaction 1 = learning behavior x 
heterogeneity, n = 78. 
*** p < .001, ** p < .01, * p < .05, † < .10. 

 
Table 108. Moderated Mediation—Simultaneous Regression of Role Clarity and Information Sharing Quality on Learning Behavior and Interaction with Heterogeneity on Individual Level (Multilevel) 

Moderated Mediation—Simultaneous Regression of Role Clarity and Information Sharing Quality on Learning 

Behavior and Interaction with Heterogeneity on Individual Level (Multilevel) 

 Role clarity Information sharing quality 

Variables B SE B SE 

Controls      

Age  0.01 0.01 0.00 0.01 

Gender  -0.33 0.35 -0.18 0.39 

Team size -0.19 0.18 -0.10 0.19 

Team age -0.12* 0.05 0.01 0.05 
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Firm size 0.01 0.01 0.00 0.01 

Industry 1 1.50 0.98 -0.99 1.07 

Industry 2 0.26 0.33 0.48 0.35 

Industry 3 0.22 0.33 0.37 0.36 

Industry 4 0.05 0.48 -0.08 0.51 

Main effects      

Learning behavior  0.36* 0.16 0.23 0.18 

Learning behavior mean 0.28** 0.10 0.35** 0.11 

Interaction     

Heterogeneity  1.67† 0.87 0.91 0.99 

Heterogeneity mean 0.30* 0.11 -0.04 0.11 

Interaction 2 -0.31† 0.18 -0.18 0.20 

Pseudo-R2
BR-L1 0.09  0.03  

Pseudo-R2
BR-L2 0.00  0.00  

Pseudo-R2
SB-L1 0.03  0.01  

Pseudo-R2
SB-L2 0.00  0.00  

-2*LL 183.49  196.83  

Δ-2*LL 2.91†  0.76  

Δ χ2 df 1  1  

Note. Interaction 2 = learning behavior x heterogeneity; comparison model included all variables apart from the 
interaction term; n = 78. 
*** p < .001, ** p < .01, * p < .05, † < .10. 
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First Questionnaire of the BEST Study 
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Post-Intervention Questionnaire of the BEST Study 
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