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Abstract I

Abstract

Motivation: Working in teams on solving complex tasks, including software development or
service design, is common in today’s organizations. All these tasks require some creativity.
This is especially true if the creation of innovative solutions to a problem is required. On the
one hand, research findings suggest that teams are preferable to individuals for solving
problems because the diverse points of view might spark more creative solutions. On the
other hand, groups are found being prone to detrimental behaviors like groupthink or
choosing not the best design. The disadvantages of groups are often attributed to
misunderstandings due to the divers disciplinary or cultural background of the team members.
Yet, other issues might be at play that leads to situations in which a team does not realize the
full potential of the individual team members.

Research Method: Our study combines ethnographic observation with grounded theory to
investigate how proposed solutions for an assigned design problem evolve over the course of
a project. A central aspect of our investigation is the analysis of group-related reasons for the
inclusion of a team member’s suggested ideas.

Results: Overall, it is found that a variety of group dynamics affect whether suggested ideas
are kept or discarded. Our observations include dynamics in relation to the rhetoric strategies
of team members (i.e., repeated mentioning and soliciting support), the influence of higher
status persons on a team’s decisions (i.e., referring to authority) as well as the team’s
approaches regarding the shared use of the media that contains the final design (i.e.,
controlling the media). In addition, we theorized that the four dimensions (1) inertia, (2)
authoritative source, (3) media and (4) time affect whether an idea is included or not.

Research Implications: Using grounded theory methods and ethnographic observations this
thesis looked in-depth what factors facilitate idea inclusion in a team’s work meetings.
Irrespective of considerations of an idea’s actual value or quality, we found that individual
behaviors and group dynamics have a decisive influence on whether an idea is included in the
result or not.

Practical Implications: This work only develops hypotheses of what affects the final
outcome of a design team. Yet, it suggests that efforts for improving individual creativity
might not be as effective as efforts for managing group dynamics in determining the
feasibility and uniqueness of a group design.

Originality: Our study lends further support to research, which shows that group dynamics
affect idea elaboration in teams. In addition, based on our observation of the team members’
verbal and non-verbal behaviors, we theorized that four dimensions affect idea inclusion.
Furthermore, instead of using interviews we conducted an ethnographic observation study
using audio and video recordings of actual instances of teams working together. Moreover,
we investigated the creative work of functional teams that tackled a relevant assigned design
problem in the domain of information systems research, i.e., the design and development of
new mobile services.

Keywords: Group dynamics, innovation, idea elaboration, grounded theory, ethnography
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Motivation and Relevance 1

1. Introduction

Getting groups right is critical because collaboration is rapidly becoming the
norm in science and in invention. (Sawyer, 2012, p. 232)

No one works completely independently. Almost everyone is part of at least
one group, typically several groups at any point in time. (Nunamaker, Dennis,
Valacich, Vogel, & George, 1991, p. 41)

In this chapter, we state the aim of this thesis and explain why this research is important. The
chapter is organized as follows. This chapter first presents our motivation and the relevance of
the investigation of project teams working on the development of new products and services.
The chapter then states the thesis’ objectives and the investigated research questions. Finally,
the chapter presents the structure of the thesis.

1.1 Motivation and Relevance

Companies across the globe face the need to innovate in order to become or stay competitive.
The economic success of a company depends largely on its ability to improve its existing
product and service portfolio as well as to develop and market new product or service
innovations (Reichwald & Piller, 2005, p. 52; Verworn & Herstatt, 2007, p. 4).

As the development of an innovation starts with a creative idea (Amabile, 1988, p. 126),
which may then lead to an opportunity for innovation (Verworn & Herstatt, 2007, p. 8), it is
not surprising that creativity and the selection of the best idea are widely recognized as very
important for the success of innovation activities (Girotra, Terwiesch, & Ulrich, 2010, p. 591;
Hennessey & Amabile, 2010, p. 570). However, an idea is mere the beginning rather an end
in innovation and new product or service development projects. Ideas may create value only
after further investment of resources (e.g., knowledge, time, or money) into the development
of the idea (Kornish & Ulrich, 2011, p. 107). That is, an initial idea — no matter how good it is
— has to be evolved into a promising solution. As Christensen and Raynor (2003) aptly write:

Rarely does an idea for a new-growth business emerge fully formed from an
innovative employee's head. No matter how well articulated a concept or
insight might be, it must be shaped and modified, often significantly, as it gets
fleshed out into a business plan that can win funding from the corporation.
(Christensen & Raynor, 2003, p. 9)

During the process of shaping and modifying an innovation idea into a proposed solution,
which is then presented to management for a go/no-go decision (Verworn & Herstatt, 2007, p.
8), lots of additional ideas are created that alter the initial innovation idea according to the
new knowledge acquired during its elaboration (Nonaka & Kenney, 1991; von Krogh, Ichijo,
& Nonaka, 2000).

If only one person would be involved in the elaboration of the idea, the inclusion of emerging
idea into the proposed solution would be totally incumbent upon the decisions of this person.
In this situation, all decisions would be based on individual factors of the person, including
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personal creativity, expertise and preferences. Yet, similar to the case mentioned above with
regard to an initial idea that is rarely fully formed right away, this scenario is unlikely and
also unfavorable. First, it is unlikely, because, working in teams is commonplace for
knowledge-intensive activities in ambiguous and uncertain settings, including research and
innovation (Goh, Goodman, & Weingart, 2013, p. 160; Sawyer, 2012, p. 232). For example,
Wuchty, Jones and Uzzi (2007) found that nowadays the production of knowledge in science,
engineering and patents is mainly carried out in teams (Wuchty et al., 2007, p. 1036). Second,
it is unfavorable, because, although literature on creativity suggests that individuals
outperform teams in terms of quality and quantity when it comes to the generation of ideas in
brainstorming sessions (Mullen, Johnson, & Salas, 1991, p. 18), teams are found to be
superior when it comes to the elaboration of ideas (Singh & Fleming, 2010, p. 54f; Wuchty et
al., 2007, p. 1038). This might be because of the diverse knowledge of a group of people,
which enables them to generate more ideas, and thus, also more novel combinations in the
pursuit of finding the best solution (Singh & Fleming, 2010, p. 55).

Although groups may have advantages over individuals in the important process of idea
elaboration, ideas are also lost because of group-related causes. Research found that teams are
prone to many detrimental effects, including productivity loss (Mullen et al., 1991) and
groupthink (Janis, 1972). In addition, some people’s own experiences and reports of anecdotal
evidence about dysfunctional groups (e.g. Lencioni, 2002) suggest that working in a group
made “[...] everyone less creative and less productive than they might have been otherwise”
(Sawyer, 2012, p. 232). In addition, similar points have been made regarding meetings. For
example, Hackman (2002) suggests that teams are perceived as not working as intended
because they meet for tasks that would be better done by an individual (Hackman, 2002, p.
248f). However, getting rid of meetings is not an option because some tasks require the
combination of skills and expert knowledge from different domains, and thus, make team
meetings necessary (Kauffeld & Lehmann-Willenbrock, 2012, p. 131).

Working in teams on tasks with no obvious answer is widespread in organizations and team
meetings are an essential part of this teamwork (Kauffeld & Lehmann-Willenbrock, 2012, p.
131). In addition, an initial idea regarding an innovation opportunity is only the starting point
in the process of creating innovative products or services. More ideas have to be created,
elaborated and integrated during the development of a proposed solution for a promising new
product or service. Yet, not every beneficial idea that is mentioned during a team meeting will
also be included in the team’s final concept for a new product or service. Some valuable ideas
are mentioned but for some reasons get lost. Therefore, gaining a deeper understanding about
the group dynamics that affect the inclusion of ideas in team meetings is important.

This research aims at addressing an important gap in the scientific literature. Most of our
knowledge about teams that work on creative tasks is based on laboratory experiments
(McGrath, 1991, p. 149; 1997, p. 15f; Paulus, Dzindolet, & Kohn, 2012, p. 328). Even though
more recent studies apply non-experimental methods, including interviews or surveys (Paulus
& Nijstad, 2003, p. 198), ethnographic studies, which address this topic through the in-depth
investigation of functional teams working on actual problems, are scarce but valuable (e.g.
Goh et al., 2013). In addition, we investigate specifically how group dynamics affect the
inclusion or exclusion of ideas in team meetings. Which is an important, yet hardly
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investigated, topic since small group research focuses predominantly on the ideational
creativity or work performance of groups and teams.

1.2 Objectives and Research Questions

First, this section describes the overall research goal. Then it states the research questions that
structure and guide this research.

The objective of this research is to shed new light on the question why some ideas get
included in a project team’s final design and others do not. This is an important question
because in new product and service development projects, creative ideas are only the starting
point. Initial ideas have to be evolved into a final solution. This requires, besides the
combination and development of existing ideas, also the creation of new ideas for solving
occurring problems and overcoming obstacles.

In this thesis, we investigate how group dynamics affect the results of a team’s design
meetings. Those meetings focus on the design of certain aspects of the final solution and
therefore influence the team’s final design in a fundamental way. We focus on team meetings
and the respective meeting results instead of the overall design process and the respective
final design for two reasons. First, we want to study the dynamics in the team and how they
affect the meeting result. Consequently, even though external stakeholder and other events
affect the ideas discussed in the meetings, only the activities and dynamics of the team
members, who work on the creation of the meeting result, have a direct effect on whether an
idea is included or not. Second, we want to observe the actual interactions among the team
members instead of survey their interpretations because research findings suggest that reports
about events could miss out mentioning influential stimuli if they were not salient or if they
were not a plausible causes for a result (Nisbett & Wilson, 1977, p. 231).

We study the discovery phase of the innovation process (cf. Durmusoglu & Barczak, 2011, p.
322). That is, the “fuzzy front end” (Trott, 2008, p. 405) of the innovation process, in which
idea generation and concept development take place (Reid & de Brentani, 2004, p. 171; Trott,
2008, p. 14). This phase precedes the decision about the formal development of a new product
or service innovation (Trott, 2008, p. 405). Consequently, the goal of this phase is the creation
of a proposed solution that decision makers might approve for subsequent development
projects. In this phase, the characteristics of the problem as well as of the innovation outcome
are still blurry and ambiguous (Goh et al., 2013, p. 165), and thus, the team has to
simultaneously elaborate both problem and solution (Wiltschnig, Christensen, & Ball, 2013,
p. 515).

The discovery phase of innovation projects is especially interesting for our study on idea
inclusion because teams generate many ideas during this phase and the inclusion or exclusion
of ideas affects significantly the final design of the proposed solution. In addition, teams
commonly create low-cost, throwaway representations of their ideas in form of sketches and
low-fidelity prototypes to foster the communication and discussion of ideas (Buxton, 2007;
Mascitelli, 2000; Schrage, 2000). The team’s behavior around theses artifacts is particularly
interesting because anecdotal evidence suggests that sketches and prototypes influence how
people innovate together (Schlachtbauer, Schermann, & Kremar, 2013, p. 2; Schrage, 2000, p.
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xvii), articulate ideas about the final software product (Schrage, 2004, p. 45), explore
alternatives (Lim, Stolterman, & Tenenberg, 2008, p. 1; Schlachtbauer et al., 2013, p. 6), and
create knowledge in groups (Bogers & Horst, 2014, p. 744; Mascitelli, 2000, p. 187).

The thesis pursues two aims. First, we want to discover factors in relation to group dynamics
that affect ideas inclusion. Therefore, the inclusion or exclusion of each team member’s
suggestions is examined in relation to why this inclusion or exclusion occurred. The result is a
number of hypotheses regarding the effect of certain group dynamics on idea inclusion.
Second, we want to aggregate theoretical dimensions pertaining to our hypotheses to
determine the essential quality of theory. Therefore, we look for the underlying theoretical
categories of our hypotheses and try to understand how theses categories fit together into a
coherent picture. That is, we theorize about the theoretical categories and their interrelation
pertaining to our hypotheses and observations. The result is a model showing the theoretical
dimensions that affect group dynamics with respect to idea inclusion.

For the purpose of the thesis, we studied the evolution of assigned design problems in teams.
This research focuses on teams and the respective group dynamics instead of individuals for
the following two reasons. First, working in teams is commonplace in today’s companies
especially for knowledge-intensive activities in ambiguous and uncertain settings, including
research and innovation (Goh et al., 2013, p. 160; Sawyer, 2012, p. 232). Second, the
interaction between team members might have a higher impact on the creativity of the
outcome than the individual creative ability of the individual members of the team (Hargadon
& Bechky, 2006, p. 497).

According to Sawyer (2012, p. 233) two general approaches exist for the study of teams:
input-output and process. The input-output approach investigates how different input factors
(e.g., group composition, task instruction, incentives, resources provided) affect the outcome
(e.g., effectiveness) of a team (Sawyer, 2012, p. 233). The process approach investigates the
interactions and processes within a team in order to explain why certain inputs lead to certain
outputs (Sawyer, 2012, p. 233).

As we are interested in why an idea is included or not, i.e., the dynamic processes in the team
that lead to the inclusion or exclusion of ideas, we decided to apply the process approach for
our study of teams. We want to understand what happens during interactions in teams in order
to refine and expand theory on group creativity and provide advice for practitioners for
managing teams better. The overall research question driving our research design is:

Why does an idea get included in (or excluded from) the meeting result of a
new mobile service design team?

To explore this research question, we conducted an inductive study, in which we used
grounded theory methods for the analysis of ethnographic observations. The research is
structured and guided along three research questions. First, we are interested in what is
already known about social and group influences on the creative work in small groups.
Consequently, our first research question (RQ) is:
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RQ1 What is the state of scientific knowledge regarding social influences and small
group research in relation to creative work?

Answering this question provides information about what has been done before and identifies
gaps in the current knowledge. The research question is addressed by conducting a literature
review. With respect to the thesis’ object of investigation we focus our review on small
groups and teams. Thereby we put a special focus on research in relation to design and
creative work. In addition, as groups and teams are social systems we consider also theories
regarding social influences.

Second, we want to identify possible factors in relation to group dynamics that affect the
inclusion of an idea into the shared result of a team during a design meeting. In addition, we
will analyze whether our research validates or contradicts factors that have already been
identified in the scientific literature. Thereby, we are especially interested in the individual
team members’ ways of proposing an idea, their teammates’ reactions to it and the
consequence with respect to idea inclusion. Consequently, our second research question is:

RQ2 Which possible factors in relation to group dynamics affect the inclusion of an
idea into the shared result of a team that is working at a creative task during a
meeting?

Answering this question leads to hypotheses about the group dynamics that affect the
inclusion of ideas during design activities in team meetings. To address this research question,
we examined a video collection of five meetings for three teams with the goal of generating
hypotheses on group dynamics that lead to idea inclusion. Using grounded theory methods,
video-based interaction analysis and ethnographic observations, the inclusion of each team
member’s suggestion is examined in relation to why this inclusion occurred. At this point, it is
worth mentioning that we do not use grounded theory methods on interview data, which is
common in information systems research, but carry out a detailed ethnographic analysis based
on observations and video data. Even though it is more work and harder to do, the analysis of
video data is advantageous because it discloses the actual social interaction between two or
more participants as it unfolds over time. Besides the videotapes of the meetings we include
also archival data (e.g., photos of the meeting results, project reports and presentations) and
our field notes in our analysis in order to assess whether an idea was included in the outcome
of a team meeting or not.

Third, we want to determine the essential quality of our findings with respect to our emerging
theory by aggregating the theoretical dimensions pertaining to our hypotheses. Therefore, we
have to look for the underlying theoretical categories of our hypotheses and attempt to
understand how theses categories fit together. Consequently, our third research question is:

RQ3 What are the main dimensions that affect idea inclusion or exclusion in team
meetings and how do they theoretically interrelate?

Answering this question leads to an emerging theory about the dimensions and their
interrelations that provoke the inclusion or exclusion of ideas in team meetings. To address
this research question we build on the findings from our second research question to model
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the theoretical dimensions (i.e., the components of the model) and their theoretical
interrelation regarding idea inclusion in team meetings. This will strengthen our
understanding of factors in relation to group dynamics that affect whether an idea is included
in a team’s shared outcome or not. Finally, we contrast and discuss our model and its
components in relation to established theories.

1.3 Structure of the Thesis

Chapter 1 provides the introduction. First, it states the motivation and relevance of the thesis'
topic. Second, it describes the research objective and the research questions that guide and
structure this thesis. Finally, it sets out the structure of the thesis.

Chapter 2 sets out the research methodology. First, it explains grounded theory. Second, it
describes why grounded theory is a useful method in information systems research. Third, it
states why we used a grounded theory research approach and why we decided to analyze
video data instead of interview data. Fourth, it explains how we used the grounded theory
research approach. The chapter ends with a brief summary of our applied research
methodology.

Chapter 3 provides the conceptual basis for this work. First, we state the views on ideas and
creativity taken in this work. Second, we provide background information on innovation as
well as the role of symbol systems and distributed cognition for collaborative work. Third, we
state the interpretation of project teams taken in this work and explain the important role of
team meetings in collaborative work. Finally, we introduce group dynamics as a central
aspect of this thesis.

Chapter 4 comprises the theoretical foundations for our research on idea inclusion in project
teams. First, it describes the approach taken in conducting the literature review. Second, it
provides an overview of important research on social influences on individuals and groups.
Third, it provides an overview of important research in the area of small group research in
relation to creative work in teams. The chapter ends by explaining where this work fits in,
which research gap it addresses and why it is original.

Chapter 5 describes the research approach of our empirical study on idea inclusion in project
teams. First, it describes the selected research methods for conducting the data collection and
analysis. Second, it describes the setting of this research. Third, it describes the case analyzed
in the thesis and the data that was collected in combination with the rationale for its
collection. Finally, we describe the process and the tools for the analysis of the data.

Chapter 6 provides the findings of our research on idea inclusion in project teams. First, it
provides a summary of our findings and states the hypotheses generated. Each of the
subsequent chapters describes one of our hypotheses on factors affecting idea inclusion in
relation to group dynamics. These chapters first describe the thesis’ hypotheses in more detail.
Second, they provide illustrative examples that support the hypotheses as well as illustrative
counterexamples, if applicable. Finally, it discusses the respective hypothesis in relation to
extant literature and provides alternative explanations.
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Chapter 7 discusses what we have found and its importance. First, it presents and describes
the model on the theoretical interrelations of the constructed categories. Second, it explains
each category in detail. Thereby, it relates each category to the respective hypotheses and
observations that led to the construction of the category and discusses its occurring and effect.
The chapter finishes with a general discussion of our model and its components in relation to
established theories and research findings.

Chapter 8 summarizes our achieved results, states the theoretical and practical implications of
our research, and points out its limitations. Finally, the thesis concludes with suggestions for
future research.
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2. Research Methodology

This chapter describes our strategy of inquiry and justifies its choice. First, we give an
explanation of what grounded theory is. Second, we argue why grounded theory has become
such a useful method in information systems (IS) research and give some examples of IS
grounded theory studies. Third, we state why we have decided to use this approach. Finally,
we explain how we use this research approach, i.e., we describe the particular adaptations we
made to this approach in order to make it applicable to our research study. Overall, this
chapter explains and justifies the application of grounded theory to our research problem.

2.1 Explaining Grounded Theory

Before we explain why and describe how we apply grounded theory in this thesis, we want to
explain in general what grounded theory is and how it works. This is an important first step
because the term grounded theory is not self-explanatory and it is all too often used
incorrectly for qualitative research that is not grounded theory. See, for example, the
complaints by Suddaby (2006) about what grounded theory is not or the variety of grounded
theory approaches identified by Matavire and Brown (2013).

This section illustrates the process of developing a grounded theory according to the seminal
book about constructivist grounded theory by Charmaz (2006, 2014) using an example from
everyday life. We use the study of the shopping experience in a supermarket in the United
States as an example because shopping is a common activity making the example easy to
understand and likely to resemble personal experiences. The research objective of the
example study is to gain a deeper understanding of the social interactions between the sales
staff and the customer, and eventually formulate a tentative theory to explain how these
interactions influence the purchasing decisions of the customer. Please keep in mind that this
is only a fictitious example to explain grounded theory rather than providing a theory about
the shopping experience in supermarkets in the United States (US).

In the following paragraphs we name and explain the individual nine main activities of a
grounded theory study with the aid of the previously introduced illustrative example. If not
stated otherwise, our description and explanation of the method is based on the book
“Constructing Grounded Theory” by Charmaz (2006, 2014). First, we choose the starting
point of our investigation. In doing so we decide how (i.e., with which methods) and where
(i.e., who or what will be our first sample) we want to collect our initial set of data. We speak
deliberately of initial data, because during the development of a grounded theory we will
collect additional data and analyze the extant data simultaneously with the new data collection
in an iterative process. While the way data collection and analysis are intertwined is unique to
grounded theory, it shares applicable tools for data gathering with other research approaches.
Or put differently, a wide variety of tools can be used in order to gather data for a grounded
theory study including qualitative data elicitation tools such as interviews or observations as
well as quantitative data elicitation tools such as questionnaires. In our case, we decided to
collect observational data (i.e., how we gather our data) at Wegmans (i.e., where we gather
our data), a family-owned US regional supermarket chain, because we regarded it as an ideal
place for observing interactions between the sales staff and the customer that are typical for
shopping in the United States.
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Second, we collect an initial set of data for our first round of analysis. During our data
collection, we observe several interactions between the sales staff and customers, for
example, when customers ask the sales staff where to find certain products or when the sales
staff offer customers certain foods to try for free. We pay close attention to the conversations
as well as to observing people’s behavior and taking detailed notes.

Third, after the first round of data collection, we start immediately with the analytical process
by coding the data. That is, we apply qualitative codes (descriptive labels) to fragments of our
data (words, sentences, actions). During this process, which is known as “initial coding”
(Charmaz, 2006, p. 42ff), we transform our concrete observed data into more abstract
statements that allow subsequent analytical interpretations. For example, we might have
coded the utterance of the Customer (C) “C: Excuse me, please.” as ‘speaking politely to a
sales staff” and the utterance “C: May I ask you where I could find the firewood?” as ‘making
a polite inquiry about a purchase item’. In addition, we might code the sales staff’s (S)
response “S: It should be right outside this door.” as ‘giving directions’, “S: If we still have
some.” as ‘expressing uncertainty about stock’, “S: I’'m sorry.” as ‘responding with regret’,
“S: I'm from a different department.” as ‘providing justification/excuse’ and “S: I can't check
the current stock of firewood with my computer.” as ‘providing justification/excuse’. We
used the gerund instead of the noun form for our codes as suggested by Glaser (1978) in order
to preserve a sense of action instead of drawing too much attention to the topic of the action
(Charmaz, 2006, p. 49). Along with the initial coding, we are already thinking about possible
theoretical categories, i.e., categories that relate to general principles or at this stage of the
process, hypotheses about general principles that these codes might indicate. In this case, a
possible theoretical category would be ‘politeness’ because of its presence in the conversation
between the customer and the sales staff.

Before we proceed to the next coding phase in our example, we mention some important
recommendations for initial coding according to Charmaz (2006, pp. 45-57). A. During initial
coding it is important that we keep our minds open and that we are cautious about biases that
might intentionally or unintentionally lead to forcing the data into preconceived theoretical
categories instead of letting them emerge from the data. B. Initial coding is intended to create
and assign descriptive labels to your data for subsequent analysis. These labels should be
close to the data and express the participant’s view. This means that one should avoid the use
of professional language and, instead, use the participant’s language to describe a
phenomenon. C. The codes should be short and simple yet precise and meaningful because
they shape your analytical frame in the process of building a theory. D. As mentioned before,
gerunds should be used instead of nouns to preserve a sense of action and sequence in the
codes. E. The data needs to be compared constantly with other data of the same category, of
preceding or subsequent events and different sizes of the unit of data being coded (e.g., the
codes of actions and statements can be compared with those of larger incidents. F. One should
work fast and let unconstrained spontaneity aid the coding. This helps to trigger fresh
thoughts and create a new view of the data. Overall, initial coding is not only the beginning of
the coding process but also a first step in the analytical reasoning about the data and a useful
tool in gaining an understanding of the phenomenon from the participant’s perspective. In
addition, initial coding helps to reveal areas in which the available data is not sufficient for
the attainment of an understanding of the phenomenon in its necessary depth.
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Fourth, we proceed to the next phase of coding when we have assigned initial codes to all of
our relevant data and have reached a strong analytical direction through the application of
comparative methods to the data. This phase is called “focused coding” (Charmaz, 2006, p.
57ff) and is intended to sort out the bulk of existing codes in order to reduce it to those codes
that make the most sense from an analytical point of view. For this purpose the most
important (i.e., the most significant and/or frequent) initial code is selected and used as a
filter. For example, we could choose the code ‘providing justification/excuse’ because it
occurs more often than the other codes and the codes with the word ‘polite” in it because it
seems to be a significant theme. However, the intent of focused coding is not to filter out
seemingly irrelevant initial codes but to synthesize and condense the codes in order to explain
larger parts of the data. During focused coding we compare data with data to identify the
codes that we think explain best what we see in the data and compare data to these codes to
develop those codes into refined tentative conceptual categories as well as to specify their
relationships (cf. Thornberg & Charmaz, 2014, p. 159).

In relation to the coding process, it is very important to understand that the objective of
grounded theory is neither to test a theory nor to build a theory based on solely logical
reasoning about how phenomena could be explained or predicted but to create a theory that is
grounded in data, i.e., to develop a theory inductively from bottom-up processes by collecting
data and iteratively abstracting them into theoretical categories while going back and forth
between data collection and analysis. Therefore, the process of going from initial coding to
focused coding is not linear but intertwined. The selection of focused codes and the analytical
thinking in which we engage during this process might cause previously implicit actions or
utterances to become explicit, and we may experience a moment of insight, i.e., a feeling of
suddenly understanding a complex situation. This means that we will go back to our data and
use our attained insight to go through all of it again. For example, we might realize that the
staff’s expression “S: I’m sorry.” is actually not expressing his or her regret but is more of a
kind of response to an idiomatic phrase like the English informal greeting “How are you?”
where no one would expect a literal response but rather one of the typical responses like “I'm
very well, thank you. How are you?”. This insight requires us to go back to our initial coding
and re-examine the data again. Thereby, we now realize that there is a lot of protocol-like talk
between the sales staff and the customer that occurs alongside the communication of the
factual message. We further recognize that we can distinguish between two kinds of this
protocol-like talk: expressions for the sake of politeness and expressions for promoting an
action. Overall, the main utility of grounded theory coding derives from actively acting upon
the data instead of only passively reacting to the data. Some of the most interesting findings
emerge only after several iterations of going back and forth over the data, reinterpreting and
refining the initial codes as well as the tentative conceptual categories and their relationships.
Via this method, we gain a deeper understanding of the phenomena under investigation and
this leads to the emergence of new and unexpected ideas. This is also one thing that makes
grounded theory a valuable method. It would not be a grounded theory study if the data and
the coding did not alter our understanding of the world.

Fifth, we can now - but do not have to - apply a third type of coding called “axial coding”
(Charmaz, 2006, p. 60ff) that has been developed and is advocated by Corbin and Strauss
(2014). While the purpose of the initial coding was to break the concrete data into pieces of
abstract statements and to analyze how they relate to each other, the purpose of axial coding is
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to put those pieces back together in order to develop a major category. This type of coding is
called axial coding because - according to Strauss and Corbin (1998, p. 124f) - it relates
categories (the phenomena under investigation) with their subcategories (the properties and
dimensions of a phenomenon). The development of the subcategories takes place by
answering questions about the conditions (why, where, and when), the actions and
interactions (by whom and how) and the consequences of these actions and interactions (what
happens) (Charmaz, 2006, p. 61). For example, with respect to the phenomenon of
“politeness” we might ask who acts polite (answer: the customer as well as the sales staff),
what happens (answer: the customer is served by the sales staff when possible or at least
directed to someone else who could help) and why (a definite answer to the questions asked is
not possible based on the data we have, but the observed behavior indicates that the sales staff
is obligated to act in this way). Again, we see a gap in our data that suggests where (at
supermarkets), with whom (sales staff) and how (semi-structured interviews) to collect further
data. According to Charmaz’s (2006, p. 61) point of view, following the formal process of
axial coding as suggested by Corbin and Strauss might be helpful when one feels
overwhelmed by the ambiguity of the data. It is, however, not necessary to adhere strictly to
this organizing schema. One can also treat this organizing schema as flexible guidelines and
follow the leads, which one defines in the empirical material. In addition, as with all types of
coding in grounded theory, there is no strict sequential order, which prescribes that one type
of coding has to follow another. This type of coding only requires the presence of some
categories (Strauss & Corbin, 1998, p. 124).

Sixth, we may now - but do not have to - proceed to “theoretical coding” (Charmaz, 2006, p.
63ff). Theoretical codes provide an analytical tool that is based on the inherent logic of
existing theories in order to formulate coherent relationships between the created categories
and create a sound theoretical story. That is, in contrast to the initial, focused and axial codes,
which are grounded in data and empirical observations, the theoretical codes provide an
outside view to the data. However, this outside view is only of value if it is related to the
previously developed codes. One can think of theoretical codes as predefined relationships
between abstract categories or as Glaser puts it “theoretical coding families” (Glaser, 1978, p.
73). The purpose of theoretical coding is more in support of a clear and precise
communication of the developed theory to others than an even further engagement of deriving
meaning from the data. That is, theoretical coding helps to maintain a conceptual stance on
thinking and directs writing towards more theoretical considerations about the developed
concepts and their relations instead of getting lost in the details and nuances of the available
data when stating the emergent theory.

Therefore, Glaser (1978, pp. 74-82) provides a non-exhaustive set of 18 theoretical coding
families, which are neither mutually exclusive nor disjoint. The coding families not only
exhibit the relationship between the constituting parts of the families but also provide the
commonly accepted terms for those parts. Based on our example of the shopping experience
in a supermarket in the United States, we could apply several theoretical coding families. For
example, the coding family “Process” (Glaser, 1978, p. 74) would apply because all of our
observed interactions had at least two stages: (1) someone has an objective and tries to
achieve it and (2) the result of this trail irrespective of the fact whether the objective was
achieved or not. In addition, the protocol-like conversations between a customer and a sales
staff can be perceived as sequences in the process’ progression. In addition, the “Interactive
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Family” (Glaser, 1978, p. 76), which focuses on mutual or reciprocal action, might work with
respect to the concept of politeness and its relationship to the achievement of one's goal when
shopping. Polite behavior helps the customer to find and finally get the articles he or she
wants and in turn the fulfillment of the customer’s needs might lead to polite behavior. It is
hard to tell which comes first. However, they are interactive no matter how it started. Overall,
theoretical coding is at an advanced level of coding because it specifies potential relationships
between the categories that were created during focused and/or axial coding and provides the
necessary vocabulary and relationships for thinking and writing about a sound and coherent
emerging theory.

Yet, with regard to theoretical coding Charmaz (2006, p. 64) urges caution not to force the
existing empirical codes into the predetermined categories of one of the theoretical coding
families but only to use theoretical codes that were indicated by the analysis of the data. In
addition, Charmaz (2006, p. 65) criticizes that Glaser (1978) neither specified the exact
qualities of a theoretical coding family nor listed criteria for what constitutes an acceptable
coding family. Furthermore, Charmaz (2006, p. 66) points out that theoretical codes are -
despite their appearance - neither objective nor is there a common agreement among scholars
about them. Thus, an uncritical application of theoretical codes is not recommended.

Before we proceed and introduce memo-writing - a tool that is used throughout the whole
grounded theory study - we want to briefly create awareness as to preconceptions and their
influence on one’s perception of the data that is coded. Coding is an influential part in
developing a grounded theory given that it is used to abstract data and create conceptual
categories, which then are used to theorize about the relationships between the categories and
to construct an explicit theoretical logic that explains a phenomenon of interest. Charmaz
(2006, p. 67) points out that not only forcing the data into existing codes and categories is an
issue that the researcher, who uses grounded theory, should be aware, but also that a
researcher’s perception of the world (based on their class, race, gender, age, etc.) intermingles
with coding and analyzing the data. In relation to our example of studying the shopping
experience in US supermarkets, this means that we have to be aware of our German cultural
background and the preconceived theories we hold based on our own shopping experience.
For example, a researcher with an US cultural background might interpret the sales staff’s
behavior as rule-bound because he or she is aware of the fact that behaving polite is part of a
sales staff’s job training and their instructions requires them to behave in a manner that is
considered to be perceived as polite. However, based on a German cultural background a
researcher might consider the sales staff’s behavior as to be actually polite because he or she
is used to more direct and outcome-driven conversation style (C: “Where is the firewood?”’; S:
“Go outside. It should be to your left.””) and might have expected to find this to be even more
prevalent in the US based on a cultural misconception. Thus, Charmaz (2006, p. 68)
emphasizes the necessity to achieve a deep knowledge about the phenomenon under
investigation as well as about the studied participants in order to be able to analyze the
phenomenon from their frame of reference.

Seventh, we introduce and explain memo-writing (Charmaz, 2006, p. 72ff) - according to
Charmaz (2006, p. 72) “a crucial method in grounded theory” - which is not necessarily a
subsequent step of the whole coding and analyzing process but rather an intermediate step of
it. While codes and analytical categories reveal something about the data, memos reveal
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something about the codes, categories and the analysis. Charmaz (2006) summarizes the value
of memos as follows: “Memos catch your thoughts, capture the comparisons and connections
you make, and crystallize questions and directions for you to pursue” (Charmaz, 2006, p. 72).
A. Memos are a means to explicate one’s thought and ideas. The act of writing memos in
combination with reflective thinking about their content might trigger new ideas and insights
about codes, categories, relationships or even the studied phenomenon. Moreover, memos
collect thoughts and enable a researcher to keep track of their rational during coding and
analysis. Additionally, memos facilitate the storage and retrieval of ideas and notes along the
stages of the analysis, making the task of working with them tangible and manageable. B.
Memos facilitate the development and elaboration of categories during the later coding
processes such as focused coding. For the purpose of grounded theory, memos are written for
personal use and serve an analytical purpose. In this way, memos resemble a personal inner
dialogue in written form - in an informal and personal language - and thus express the
otherwise intangible thinking and knowledge regarding insight through comparing data with
data, data with codes, codes with codes, codes with categories and categories with categories.
C. Memos facilitate the identification of questions that are still unsolved. In addition, they
indicate weaknesses in the researcher’s ideas and disclose categories that need further
strengthening. Thereby, memos make the researcher realize that additional data is needed in
order to explain the phenomenon of interest. For example, with respect to our supermarket
example we might think the sales staff apologizes and is polite, since she does not know
whether there is still firewood outdoors. But why is she giving all this additional information
and explains herself towards the customer? Why is she adding so much in the way of
apologizing for not knowing the answer? Instead of giving all the excuses, which do not solve
the customer’s problem, she could have called a colleague who knows the answer, which
would have actually helped the customer. Yet, maybe she thought the customer was in a hurry
and with no other articles to buy sending the customer outside where the firewood should be
would be the fastest way to answer her question. If there is still firewood outside, then the
customer has found what she was looking for. If not, then she was already outside and thus
closer to the next destination in search of firewood. With the data at hand we just can't tell
whether the sales staff acted in the customer's or in her best interest. We still need to collect
and analyze more data to answer these questions.

Memos do not have a predefined form, structure or length and there is also no special method
to create memos. The purpose of memos is to facilitate exploration and discovery and aid the
identification of patterns. Thus, Charmaz’s main advice is “do what works for you”
(Charmaz, 2006, p. 80) and “write whatever comes to you” (Charmaz, 2006, p. 81). Memos
can be written down as bullet point lists or short notes and may gradually evolve into rich
descriptions of, for example, data, codes, situations, ideas or emerging concepts and
categories. All memos should be stored in chronological file copies, so that earlier memos can
be readily retrieved and used in the analytical process throughout the complete study.

Although there is no prescription on how to create memos, Charmaz (2006, pp. 82-85)
provides the following recommendations with regard to memo-writing based on her long-
standing experience. A. Start a memo by giving it a title, for example, the code that will be
analyzed in this memo. B. Identify and follow the clues that the investigated category and its
respective data suggest. That means that a researcher should be explicit about the evolutions
and changes of a category that take place on the bases of new hunches or insights during the
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analysis of the codes and the corresponding data. C. Engage in the elicitation of meaning
based on implicit, unexpressed, and condensed codes. That means that a researcher should
search for the hidden assumptions that underlie a category and ask themselves questions about
what it actually means from a participant’s point of view in order to explicate their implicit
meanings and assumptions. D. Start with memo-writing right from the beginning of your
study; as soon as you have initial ideas and categories. E. Perceive and treat memos not as
finished information but rather as work-in-progress data that is partial and provisional. For
each memo, indicate what content is based on hard evidence and what is merely a hypothesis
based on speculation and conjecture. F. Do not worry about spelling or grammar, but rather
focus on quickly and clearly writing the idea down. G. Write memos in a natural voice that
resembles human thinking and feeling. H. Begin with memos about codes that compare the
beliefs or actions of different participants and compare new data with the statements in these
memos after the development of tentative analytic categories in order to create a strong
distinction between the categories as well as a solid and substantive definition of a category’s
properties. Write additional memos with a detailed comparison between categories whenever
a new category is being developed. I. Make sure that the memos contain not only the
analytical and often abstract reasoning but also the data that supports it. Remember, the core
objective of grounded theory is the identification of patterns (i.e., categories and their
relations) in the collected data and the creation of a theory (i.e., a set of propositions that can
explain the identified patterns) that is grounded in the data (i.e., the propositions are
substantiated by means of an in-depth analysis of the data).

For example, an early memo of our supermarket example could look like this:

Being polite as a sales staff’s personal principle:

Being polite as a sales staff’s personal principle suggests that being polite is more of
the kind of an inner driving force rather than based on external requirements. It even
appears to be an attitude towards life, that is, a person’s integrated views of what is
important in life and their assignment of valuations.

In the conversation between the sales staff and the customer about where the firewood
1s stored and whether there is still some in stock, the sales staff first directed the
customer to the location where the firewood is supposed to be (S: It should be right
outside this door) and states right afterwards an expression of uncertainty (S: If we
still have some). The interpretations of this statement are manifold. It could plain and
simple indicate that the sales staff is not sure about it and mentions this without any
further intentions. Or it could be that she consciously wanted to indicate her
uncertainty regarding her first statement in order to save the customer an unnecessary
walk. Or it could be that she just wanted to prevent herself possible negative
consequences in case she sent the customer unavailingly outside and the customer
afterwards complains about this to her manager. And so on. However, what is
interesting is the next statement of the sales staff, which gives some more hints about
the sales staff’s possible intention regarding her previous statement (S: I’'m sorry. I'm
from a different department. I can't check the current stock of firewood with my
computer.). The sales staff apologizes that she does not know the current stock of
firewood and cannot retrieve it with her computer. With the statement “I’m from a
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different department.” she provides also the reason for why she is not able to check
the current stock on hand at her computer.

This unquestioned justification of why the sales staff doesn’t know the stock on hand
of firewood and why she can’t look it up on her computer leads to a lot more questions
than can be currently solved: Why does she give all this additional information and
explain herself towards the customer? Why is she giving so much information in
addition to her apologizing? Instead of giving all the - from the customer’s point of
view somehow worthless - excuses she could have called a colleague who knows the
answer. This would have actually helped the customer. Yet, maybe she thought the
customer was in a hurry and - with seemingly no other articles to buy - the fastest way
to answer her question was to send the customer to the place where the firewood
should be. If there is still firewood outside, then the customer has found what she was
looking for. If not, then she was already outside and thus closer to the next destination
in search of firewood.

With the data at hand it’s not possible to tell whether the sales staff acted in the
customer's or in her best interest. We still need more data to answer these questions.

So far we have collected, coded and analyzed an initial set of data. Through the application of
the different coding methods as well as memo-writing, we have created some tentative
categories. For example, we identified among others the tentative category ‘“protocol-like
communication” based on the analysis of our focused codes and in the process of theoretically
rendering this empirical pattern we became aware of its similarities to the theoretical coding
family “Process”. However, we also realized that even though the identified categories are
intriguing we currently lack empirical data to fully define these categories and their
properties. Therefore, we apply the grounded theory strategy of “theoretical sampling”
(Glaser & Strauss, 1967, p. 47) in our next step.

Eighth, as missing data has become apparent in the course of the prior analysis, the next step
is concerned with “theoretical sampling” (Charmaz, 2006, p. 96ff). This sampling strategy
deals with the decisions with regard to data collection for the next iteration of our grounded
theory study. It is important not to mistake theoretical sampling with sampling strategies for
conventional qualitative research. The purpose of theoretical sampling is to seek and collect
data that is appropriate to refine and elaborate one or more categories of the emerging
grounded theory. Whereas the purposes of other sampling strategies are based on
considerations regarding the research question, the distribution of a certain population, the
achievement of saturation of data or the discovery of a negative example. Theoretical
sampling is also different from initial sampling in grounded theory. Considerations regarding
initial sampling are focused on decisions about where to best start the data collection for the
study. Considerations regarding theoretical sampling, on the other hand, are focused on
conceptual and theoretical decisions about where to proceed with the data collection for the
study. According to Charmaz, another frequent mistake is that researchers confuse theoretical
sampling with data-gathering strategies that aim on the elaboration of “empirical themes”
(Charmaz, 2006, p. 102 italics in the original) instead of the “explicit development of
theoretical categories derived from analyses of their studied worlds” (Charmaz, 2006, p. 102
italics in the original). This is, the first one is concerned with the identification of similar
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cases in order to make the findings appear more reliable, while the latter is concerned with the
identifications of additional cases that might aid the elaboration of the tentative categories in
order to make the emerging theory stronger.

Now that we have - based on Charmaz (2006, p. 96ff) - made clear what theoretical sampling
is and how it is different to other sampling strategies, we want to proceed and explain briefly
the principles of theoretical sampling according to Charmaz (2006, p. 102ff). Theoretical
sampling is used to go back from data analysis to data collection. It is directed by writing
memos about tentative theoretical categories and their relations through the identification of
still unresolved answers, not sufficiently defined categories or hunches of alternative
theoretical explanations. For example, with respect to our example of studying the shopping
experience in US supermarkets we identified the concept of politeness and evolved it into the
tentative theoretical category “interacting reciprocally polite”. Broadly speaking this category
states that the polite behavior between the customer and the sales staff is based on reciprocity,
i.e., that people respond to a positive behavior or action also with a positive behavior or
action. During memo-writing and constantly comparing other data and codes to this category
we realize that in certain instances only the sales staff behaves polite while the customer
shows a rude behavior. Yet, a closer look at the observations indicates that, over the course of
the interaction between sales staff and customer, the rude behavior of the customer becomes
increasingly polite. We have some hunches but we need more data about this phenomenon in
the quest to further delineate the properties of this category. Based on a strategic decision we
go back to the field and gather more data. This time we not only observe the interactions
between sales staff and customer but also interview both afterwards in order to gain a deeper
understanding about the phenomenon from their points of reference.

Another important aspect of theoretical sampling is concerned with the abductive logic of
reasoning in grounded theory. According to Charmaz (2006) abductive reasoning means that
a researcher considers “[...] all possible theoretical explanations for the data, [forms]
hypotheses for each possible explanation, [checks] them empirically by examining data, and
[pursues] the most plausible explanation” (Charmaz, 2006, p. 103f). This is, a researcher
immerses themselves in the data and formulates candidate hypotheses for all possible
explanations of an observed event or action, seeks confirmation as well as disconfirmation for
the candidate hypotheses in the data, and selects those hypotheses that are worth further
investigation from a theoretical point of view. The resulting hypotheses can then be used for
the theoretical sampling in order to gather additional data to confirm or disconfirm, and thus,
evaluate the quality of the current emerging theory. With regard to our example, a possible
candidate hypotheses could be: The polite behavior of the sales staff has a reciprocal
influence on the customer’s behavior in such a way that it mitigates a customer’s rude
behavior.

Theoretical sampling is more like a strategy than a procedure. That is, theoretical sampling
offers strategies to develop and elaborate tentative categories, identify variations in the
observed processes and reveal opportunities for a more detailed definition of categories and
their relations as well as the identification of missing categories. However, theoretical
sampling does not prescribe which data should be gathered for what reason and how to
conduct it. All of this is up to the researcher and depends only on the purpose of the collection
of further empirical evidence in the field.
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Ninth and finally, after going back and forth between the collection of further data and the
analysis of the whole data set with comparative methods the tentative categories and relations
evolve into a stable theory that stands on solid empirical ground. Yet, one more question has
to be solved: When to stop? And the simple answer is: Stop, when the categories have
reached a “theoretical saturation” (Charmaz, 2006, p. 113ff). According to Charmaz (2006)
categories have reached a theoretical saturation “[...] when gathering fresh data no longer
sparks new theoretical insights, nor reveals new properties of your core theoretical categories”
(Charmaz, 2006, p. 113). That is, saturation does not simply mean that newly collected data
only shows already known pattern but that - in spite of theoretical sampling - the newly
collected data does not augment the theoretical categories any longer. In addition, theoretical
sampling is nothing one can simply declare but one has to prove it. Therefore, Thornberg and
Charmaz (2014, p. 167) provide a set of questions that help a researcher in the evaluation
whether a grounded theory has reached theoretical saturation or not. These questions concern
(1) the completeness of the grounded theory or its categories, (2) the precision, clarity and
elaboration of definitions, (3) the completeness of the empirical data, and (4) the coherence of
the findings. That means that in grounded theory the sample size is neither based on ex ante
nor on ex post considerations but on the interim evaluation of the emerging theory and its
categories. Moreover, in grounded theory the logic of theoretical sampling supersedes the
focus on sample size of other conventional research approaches. However, while mundane
theoretical claims can be based on a rather small sample size, rich theoretical claims that are
extensive or contradict existing theories should be based on an adequate sample size and
should demonstrate an exhaustive data set and a rigorous analysis in order to prevent
skepticism.

The meaning of theoretical saturation, its usage and its consequences, however, cause some
difficulties. Like other core strategies in grounded theory (e.g., theoretical sampling), the
meaning of theoretical saturation is prone to misinterpretations and disagreement among
researcher. In her book, Charmaz (2006) provides several examples for this. For example, she
quotes Dey’s (1999) critique about the term saturation in which he first points out that coding
in grounded theory is partial and not exhaustive, and thus, saturation is a misleading
metaphor, which suggests that the established “[...] categories [are] saturated by data [...]”
(Charmaz, 2006, p. 114) whereas they are in reality rather “suggested by data” (Charmaz,
2006, p. 114). At a first glance, this criticism might appear very meticulous for a novice
researcher who is currently learning the grounded theory method. However, with regard to
Dey’s second point of critique - the consequences of saturation - the actual pitfall becomes
obvious. According to the interpretation of Charmaz (2006) “[Dey] wonders if saturation of
categories itself is an artifact of how grounded theorists focus and manage data collection”
(Charmaz, 2006, p. 114). That is, the same strategy that should provide the stop rule for
further theoretical sampling, data collection and analysis in a grounded theory study could
also be another strategy for the conduction of those processes. This also leads to a further
point that Charmaz (2006) often emphasizes and which we briefly describe in the next
paragraph.

One final remark on grounded theory research before we will summarize its process in the
next paragraph. Charmaz (2006) emphasizes in her book "Constructing Grounded Theory"
again and again that grounded theory strategies and methods should rather be treated as
guidelines and tool than prescriptions and recipes. Throughout a whole grounded theory
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study, the researcher should be constantly heedful that neither preconceived opinions nor
blindly obeying a method’s rules causes their study to result in a superficial theory.

In the following, we summarize the content of this chapter about grounded theory based on
Charmaz (2006, 2014). In short, grounded theory is a research approach with the objective of
constructing a theory (i.e., in the broadest sense a set of propositions about the world and the
relationships within it) in order to explain a phenomenon of interest that is founded on a solid
fundamental of empirical evidence. That is, grounded theory is intended to develop a theory
as opposed to other methods like experiments that are concerned with testing a theory. In
addition, as the name already says, the developed theory is grounded in data as opposed to
solely being based on theoretical reasoning. That is, it is built on the basis of data that is
elaborated through stepwise abstractions, constant comparison and recurring data collection
according to theoretical considerations. The nine main activities for conducting grounded
theory are:

1. Choose the starting point of the investigation by deciding how (i.e., with which
methods) and where (i.e., who or what will be our first sample) to begin with the
collection of data.

2. Collect an initial set of data on the basis of sampling criteria that are intended to
acquire rich data about relevant people, events or activities.

3. Start immediately with the analytical process by initially coding the data, and thus,
transform the concrete observed data into more abstract statements that allow
subsequent analytical interpretations.

4. Proceed to focused coding when all of the relevant data has been initially coded and a
strong analytical direction has been reached. Focused coding is intended to sort out the
bulk of existing codes in order to reduce it to only those codes that match the evolving
direction.

5. Proceed to axial coding and put the pieces of abstract statements, which were created
through initial coding, back together in order to develop a major category. Axial
coding is optional because the development of major categories can also be done
during focused coding.

6. Proceed to theoretical coding using existing theories to possibly formulate coherent
relationships between the created categories in order to create a sound theoretical
story. Theoretical coding is optional because the theoretical reasoning can also be
done on the basis of the developed tentative categories and their conjectured
relationships without adhering to - and possibly even forcing the emergent theorizing
into - predefined theoretical codes.

7. Engage in memo-writing throughout the whole grounded theory study. While codes
and analytical categories reveal something about the data, memos reveal something
about the codes, categories and the analysis process. In addition, memo-writing spurs
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analytical thoughts about the data, captures the created comparisons and connections,
and directs theoretical sampling and theorizing.

8. Engage in theoretical sampling, which is a sampling strategy that deals with decisions
regarding data collection for the next iteration of the grounded theory study. In this
way the sampling decisions are only concerned with theoretical considerations.
After going back and forth between the collection of further data and the analysis of
the whole data set with comparative methods the tentative categories and relations
evolve more and more into a stable theory that stands on an increasingly solid
empirical ground.

9. Evaluate the theoretical saturation of the developed categories. Saturation is reached
as soon as new data no longer generates new theoretical insights and no longer
suggests new properties of the developed main theoretical categories.

Although we have put these nine activities into a chronological order so that they can be
better illustrated and explained, this is not intended to be a step by step workflow description
that delineates how a grounded theory study should be carried out. The described activities
only explain the core tools and strategies of a grounded theory study, why they are useful and
it provides guidelines how they could be used. We end our explanation of the grounded
theory method with a quote from Charmaz (2006) in which she gives an advice about how to
conduct a grounded theory study:

Be open to what is happening in the field and be willing to grapple with it.
When you get stuck, go back and recode earlier data and see if you define new
leads. Use grounded theory guidelines to give you a handle on the material,
not a machine that does the work for you. (Charmaz, 2006, p. 115)

2.2 Why Grounded Theory is a Useful Method in Information Systems
Research

In the previous sections, we explained the grounded theory method in combination with an
illustrative example. In doing so, we described the main activities of a grounded theory study
according to the constructivist grounded theory methods by Charmaz (2006, 2014). Although
there exist other versions of grounded theory' we decided to follow the advice and methods of
the constructivist approach. We decided to do so because it (1) is the most recent evolution of
grounded theory, (2) takes previous grounded theory approaches into account and tries to
advance their strengths while at the same time attempting to overcome their shortcomings,
and (3) provides a set of principles and practices that guide the research process rather than
prescribing it. Below, we argue why grounded theory is such a useful method in information
systems and give some examples of IS grounded theory studies in order to demonstrate its
usefulness.

' See, for example, Thornberg and Charmaz (2014, p. 153) for a brief overview, or Charmaz (2014, pp. 5-13) for
a more detailed description of the history of grounded theory and the developmental turns.
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We deem the use of grounded theory methods to be useful in information system research for
the following five reasons. First, building theory is the core of academic research (Gregor,
2006, p. 613) and several seminal IS scholars previously called for more theory-building in IS
(e.g. Weber, 2003; Zmud, 1998). Others have cautioned an unreflecting adoption of theories
from other disciplines (e.g. Gregor, 2006, p. 635; Matavire & Brown, 2013, p. 119; Truex,
Holmstrom, & Keil, 2006, p. 798f). Second, grounded theory is increasingly used in IS
research (Matavire & Brown, 2013, p. 125) and has resulted in the resolution of paradoxical
findings, for example, regarding the nature of ambidexterity in information technology (IT)
transformation programs (Gregory, Keil, Muntermann, & Mihring, 2015) or regarding IS-
related organizational change (Orlikowski, 1993). Third, the application of grounded theory
leads to the emergence of theories about a phenomenon that is grounded in empirical
observations (Bhattacherjee, 2012, p. 42) instead of forcing data to fit a preconceived theory
(Glaser, 1992, p. 22). For example, Carlo et al. (2012) point out that the application of
grounded theory at the early stages of their research led them “[...] to realize that a dialectic
approach would be more valuable and offered a more plausible interpretation of the ongoing
appropriations we were observing” (Carlo et al., 2012, p. 1088). Fourth, grounded theory
incorporates the contextual complexities that are prevalent in the design, development and use
of IS in the organizational context instead of simplifying or ignoring them (Orlikowski, 1993,
p- 311). And finally, grounded theory facilitates “the generation of theories of process,
sequence, and change pertaining to organizations, positions, and social interaction” (Glaser
and Strauss, 1967, p. 114 as quoted by Orlikowski, 1993, p. 311).

In short, grounded theory is a useful method in IS research to develop a nuanced
understanding about social phenomena (Bhattacherjee, 2012, p. 41f). It “[...] provides
rigorous yet flexible guidelines [...]” (Thornberg & Charmaz, 2014, p. 153) that allow to
capture reality in great detail and fosters the emergence of a theory that is grounded in data by
its emphasis on constant comparison between the data and the emerging theory (Charmaz,
2014; Corbin & Strauss, 2014). The resulting theory is represented as a set of hypotheses
which were developed and refined through iteratively moving between induction and
abduction (Thornberg & Charmaz, 2014, p. 153) and which have reached a theoretical
saturation (Corbin & Strauss, 2014, p. 198), i.e., when “additional data does not help improve
the extant theory” (Bhattacherjee, 2012, p. 42) any further.

2.3 Why we Use a Grounded Theory Research Approach

Prior to this study, we investigated different factors that were expected to have an influence
on the creative performance of design teams. Our overall research goal was to find out what
makes a design team creative. We applied an exploratory case study design (Bhattacherjee,
2012, pp. 9,43) and observed eleven cases over the course of three years. In two of the cases,
for example, we explored how different forms of prototyping affect the innovation behavior
of project teams and found support for the hypothesis that the extensive usage of executable
computer prototypes hampers exploratory activities in contrast to low-fidelity paper
prototypes (Schlachtbauer et al., 2013). Altogether we observed 127 individuals who worked
in 29 design teams that addressed eleven different challenges in the context of designing
innovative mobile services to support effective and sustainable individual mobility.
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Over the course of theses studies, we increasingly wondered why teams include one idea into
their solution but exclude another one that was, at least from our perspective, equally or even
more suitable for addressing the assigned design problem. We were not able to answer this
question with the available data from the cases. However, we assumed that group-related
factors might play an important role. However, little is known about how group dynamics
affect the inclusion or exclusion of ideas. We are especially interested in gaining a deeper
understanding of the strategies that team member use for including an idea into the team’s
overall solution when proposing it during a team meeting. Thus, we decided to apply
grounded theory methods to construct a theory of process and sequence in relation to social
interaction during collaborative design process (cf. Glaser & Strauss, 1967, p. 114).

We use the grounded theory approach because we are at the beginning stages of
understanding how the dynamic behavior of team members during team meetings affect the
inclusion and exclusion of ideas, and thereby, shape the team's final proposed solution.
Therefore, instead of proposing an experiment to test a particular hypothesis, we attempt to
look in depth at actual team meetings in the process of design and then generate possible
hypotheses that would explain the results. In this way, we avoid running controlled
experiments in which we might inadvertently remove an actual contributing factor from the
design process. We also look at interactions in a real life situation and avoid the possible
effect of experiment controls, which might change a group’s behavior. In short, we are
generating theory but not proving it, only suggesting from the data we have analyzed what
might be possible reasons for the results we have observed in team meetings.

2.4 How we Use the Grounded Theory Research Approach

Our general research approach follows the constructivist grounded theory approach (cf.
Charmaz, 2006, 2008; Charmaz, 2014; Thornberg & Charmaz, 2014), with the aim of
generating an emergent theory on idea inclusion and exclusion in design meetings of project
teams. Charmaz (2006, 2014) describes the constructivist grounded theory approach as “[...]
a set of principles and practices [...]” (Charmaz, 2006, p. 9) that guides the research process
and provides coding and memo creation strategies. In addition, the more recent constructivist
grounded theory takes the past development of grounded theory into account and it resembles
our view that “[s]ocial realities are mutually constructed through interaction” (Thornberg &
Charmaz, 2014, p. 154). That is, discovery does not lead to theory but rather to a researcher’s
sensemaking (Magala, 1997) and construction of meaning based on their interactions with
participants and the analysis of the data (Charmaz, 2014, p. 13; Thornberg & Charmaz, 2014,
p. 154).

While most of the common grounded theory studies use interviews as their primary data
source (Charmaz, 2014, p. xviii), we decided that video® recorded observational data would be
more suitable for our research for two reasons. First, we are interested in the actual social
interaction between two or more participants as it unfolds over time (cf. Bakeman, 2000) in
contrast to descriptions of events, processes or structures with hindsight (Roese & Vohs,
2012, p. 411). Activities and behaviors that lead to the inclusion or exclusion of an idea are

> In this thesis, we use the term video (as in video recording) to mean both video and audio capability.
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not always salient or the result of a plausible cause, and thus, people might have trouble
attributing the actual cause (e.g., a behavior of a team member) to the consequence (e.g., idea
inclusion) (cf. Nisbett & Wilson, 1977, p. 231). In addition, nonverbal behavior is less likely
to be properly recalled compared to verbal behavior (Nisbett & Wilson, 1977, p. 252).
Moreover, the ex post explanation of reasons that lead to idea inclusion or exclusion is prone
to sensemaking activities that, among other things, favor plausibility over accuracy (Weick,
Sutcliffe, & Obstfeld, 2005, p. 415f). Thus, we consider that interviews do not provide a
sufficiently rich basis for a theory on idea inclusion and exclusion in social interactions
during collaborative design processes. Second, we used video recording in addition to audio
recording because the interactions between members of design teams are manifold and often
involve the creation of graphical representations like sketches alongside communication
(Schon, 1983, p. 80f). These graphical representations in combination with pointing actions
are important devices in the creation of a shared understanding and support the
communication in the group (Linke, Nussbaumer, & Portmann, 2004, p. 155). Furthermore,
video recording preserves the behaviors and interactions of interest for a subsequent in depth
coding and analysis (Bakeman, 2000, p. 142; Henderson, 1989, p. 105) and provides the
ability to correct possible misinterpretation by repeated viewings of individual scenes (Jordan
& Henderson, 1995, p. 45; Suchman & Trigg, 1991, p. 78f), which is necessary for the
construction of emerging concepts that explain how idea inclusion or exclusion take place in
project teams.

However, the decision regarding the setting, in which we study the phenomena of interest,
(i.e., design meetings of functional project teams) and the use of observational data instead of
interviews comes not without disadvantageous consequences. The iterative process of
collecting and analyzing data simultaneously, which is one of the major aspects that
distinguish grounded theory from other approaches (Thornberg & Charmaz, 2014, p. 155f), is
not applicable for our current study. Over the course of five weeks, we recorded five team
meetings of three design teams, in which the team members collaboratively elaborated their
ideas. The observed team meetings were embedded in a four-month university course at the
Technical University of Munich (TUM), Germany, in order to ensure that the meetings
resemble a realistic setting. The rich data collected during these meetings in combination with
the short duration between the individual meetings made it impossible to thoroughly analyze
the data simultaneously to its collection. Hence, theoretical sampling, i.e., the collection of
additional data for the specific purpose of saturating the properties of an emergent category
(Charmaz, 2014, p. 192), could not be done. Nonetheless, with an overall footage of about 20
hours of video recorded team meetings, the collected data is extensive and allows for the
application of an iterative process of transcribing and analyzing the data simultaneously. In
addition, the possibility for theoretical sampling, i.e., a sampling process that is guided by
considerations regarding the emergent theory (Thornberg & Charmaz, 2014, p. 155), is also
possible within the limitations of the extensive video footage.

Our research process is intended as follows. First, we view all videos, take notes on
interesting observations and familiarize ourselves with the data. In addition, we create a rough
content log as suggested by Jordan and Henderson (1995, p. 43) for conducting an interaction
analysis. In a further step, we transcribe the video recorded observations using the qualitative
research software Transana (Woods & Fassnacht, 2014). Given the extent of our audio-visual
data, we belief that a full verbatim transcription of the 20 hour footage is not appropriate.
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Furthermore, besides the participants’ utterances, other forms of communication are also
essential for our analysis including pointing actions and other nonverbal behavior. No matter
how extensive we would transcribe the audio-visual data, a textual description of a group’s
interactions provides a lower abundance and richness of the observed interactions,
communications and activities. Thus, we only create verbatim transcriptions of important
incidents and provide a varying level of detail in the descriptive transcripts. The level of detail
depends on the perceived value of the investigated scene.

Second, after a first screening of the footage, we will select one specific video as the starting
point of our analysis. The most promising video to start with is the one of the initial meeting
of the team, which created the best solution in comparison with the other two teams. We will
use this video as a starting point for our coding.

Third, we conduct an initial coding phase followed by a focused coding phase and go back
and forth between these two coding phases until the data provides no further insight (cf.
Charmaz, 2006, pp. 4211,571f). In addition, we create first candidate hypotheses parallel to the
construction of tentative categories and select those hypotheses that we deem “[...] a worthy
candidate for further investigation” (Thornberg & Charmaz, 2014, p. 153) while we discard
others. During this process, we are constantly looking in the data for confirmation as well as
disconfirmation of our candidate hypotheses.

Fourth, we select the next sequences for our analysis based on theoretical reasoning about
what instances might either lead to the confirmation or disconfirmation of one of our
candidate hypotheses or may create new insights, and thus, spur the creation of new candidate
hypotheses. We expand our analysis of the data stepwise to other meetings of the same team
as well as the meetings of the two other teams and precede the aforementioned steps until we
reach either saturation or the available data is exhausted.

2.5 Summary

In this chapter, we describe the research method that we apply in this thesis and justify its
choice. First, we give an explanation of what grounded theory is and why the grounded theory
approach is such a useful method in IS research. Second, we discuss why we use this
approach. Third, we explaine how we use this approach and describe what data we use.
Overall, this chapter explains and justifies the application of grounded theory as viable
research methodology for our research.
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3. Conceptual Basis

The aim of this chapter is to develop the conceptual foundation of the present work. On the
basis of scientific literature, we define important terms and expose our understanding of
concepts that are important in this thesis.

In this thesis we study teams working at the early stages of the innovation process. At this
stage, the team members set the foundations for the development of innovative products and
services, which are intended to enable a company becoming or staying economically
successful (Reichwald & Piller, 2005, p. 52; Verworn & Herstatt, 2007, p. 4). Thereby, the
creative elaboration of ideas is a central aspect (Christensen & Raynor, 2003, p. 9), which is
likely carried out by a team, because working in teams is prevalent in organizations for tasks
with no obvious answer (Goh et al., 2013, p. 160; Kauffeld & Lehmann-Willenbrock, 2012, p.
131; Sawyer, 2012, p. 232). For example, design thinking has become a popular approach in
organizations in which teams work on the development of an innovative solution for solving a
relevant problem from a user’s point of view (Brown & Wyatt, 2010, p. 32; Thoring &
Miiller, 2011, p. 139). During this process the team generates and explores many ideas. Even
though the final solution may be predicated on one single idea, it was significantly shaped by
the many small ideas, which were generated and included during the development of the final
solution (Wylant, 2008, p. 12).

As the aforementioned concepts such as idea, creativity, or innovation are studied in various
disciplines besides IS research, have numberus definitions and are also used in everyday
speech, we need to explain our understanding of these concepts. In addition, we want to
explain other concepts like distributed cognition, teams and group dynamics that are
important for this work but are less known in IS research.

The remainder of this chapter is organized as follows. First, we state the views on ideas and
creativity taken in this work. Second, we provide background information on innovation as
well as the role of symbol systems and distributed cognition for collaborative work. Third, we
state the interpretation of project teams taken in this work and explain the important role of
team meetings in collaborative work. Finally, we introduce group dynamics as a central
aspect of this thesis.

3.1 Ideas and Creativity

This section explains the conceptual basis of ideas and creativity as they are understood and
used in this work. This is important as both phenomena have been studied in various
disciplines and are conceptualized from numerous points of views. As the two concepts are
related they are jointly explained in this section.

Ideas and creativity are important ingredients for the design and development of new products
or services. Developing new products or services requires a combination of divergent and
convergent thinking activities (Woodman, Sawyer, & Griffin, 1993, p. 299). Both are central
aspects of creativity (Sawyer, 2012, p. 51). Divergent thinking is the unprejudiced generation
and exploration of multiple alternative ideas and answers to a problem (Guilford, 1959, p.
470; O’Quin & Besemer, 2011, p. 273; Sawyer, 2012, p. 46). In contrast, convergent thinking
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is the analytic examination of an idea’s validity to deduce a single suitable solution or answer
(Drago & Heilman, 2012, p. 606; Guilford, 1959, p. 470; Sawyer, 2012, p. 46).

Idea

The term idea is used in many disciplines and defined in various ways. A general definition is
given in the online version of Merriam-Webster’s dictionary, which defines an idea as (1) “a
thought, plan, or suggestion about what to do”, (2) “an opinion or belief” or (3) “something
that you imagine or picture in your mind” (Merriam-Webster, n.d.). According to this
definition, an idea is mainly a mental product that resides in an individual’s mind. Rhodes
(1961) complements this definition by stating that an idea is “[...] a thought that has been
communicated to other people [...]” (Rhodes, 1961, p. 309). That is, an idea is a thought that
resides not only within an individual’s mind but is expressed in some form and received by
other people.

In relation to the subject of this thesis, we find the scientific definitions of an idea according
to creativity and innovation literature especially relevant. In creativity research an idea is
often viewed as the outcome of creative thought processes or activities and is therefore
considered in relation to its novelty and usefulness (Vandenbosch, Saatcioglu, & Fay, 2006,
p.- 260). Yet, novelty and usefulness are neither an inherent attribute of an idea nor are they
always desirable. With respect to problem solving in organizations, old and/or imperfect ideas
could also provide a suitable solution (Vandenbosch et al., 2006, p. 260). In addition, research
on human cognition suggests that an individual’s knowledge influence ideas and therefore
new ideas are “[...] heavily structured in predictable ways by the properties of existing
categories and concepts” (Ward, 1995, p. 157). Therefore, even novel ideas are only the result
of novel combinations of already existing knowledge.

Innovation Research, on the other hand, considers the term idea as a plan that is to be
implemented (Vandenbosch et al., 2006, p. 260). Consequently, an idea — especially a creative
idea — is perceived as the starting point of innovation (Amabile, 1988, p. 126; Boeddrich,
2004, p. 274). In this connection, a new idea is merely a thought or collection of thoughts,
which have to be further elaborated into an invention and eventually an innovation (Trott,
2008, p. 14). Evolving an original idea into an innovation is a dynamic process in which
individuals and/or teams gain new knowledge as well as generate, test and include additional
ideas (Goh et al., 2013, pp. 162, 175).

Overall, an idea can be thought of as a fuzzy draft of a solution to a problem that needs further
elaboration based on intellectual processes in order to turn it into a feasible solution
(Boeddrich, 2004, p. 278).

Creativity

In an interview, the Nobel Prize winner Herbert Simon (1990, p. 11) brought it to a simple
point: “Creativity is thinking; it just happens to be thinking that leads to results that we think
are great” (cited according to Amabile, 1996a, p. 1 italics in the original). This statement fits
well the above-mentioned definitions of ideas with respect to creativity. Even though we find
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Simon’s statement suitable in matters of our research, we will also introduce more elaborated
definitions of creativity in the next paragraphs.

Creativity has been studied for more than half a century in various disciplines and from
numerous points of view (Runco, 2004, p. 659). Yet, there is still no generally accepted
definition of creativity that addresses all aspects of this multifaceted construct (Parkhurst,
1999, p. 1; Runco, 2004, p. 679f). For example, after criticizing the lack of a comprehensive
definition, Parkhurst’s (1999) defines creativity as

The ability or quality displayed when solving hitherto unsolved problems,
when developing novel solutions to problems others have solved differently, or
when developing original and novel (at least to the originator) products.
(Parkhurst, 1999, p. 18)

He attempted to provide a comprehensive definition of creativity that is broad enough and at
the same time specific enough to account for all constituent parts of creativity but not more
(Parkhurst, 1999, p. 18). While this definition includes many aspects of creativity it still
misses others. For example, creativity is not only underlying problem solving (i.e., the
reactive role of creating adaptations or solutions) but also problem finding (i.e., the proactive
role of finding the problem in the first place) (Runco, 2004, p. 658f). Therefore, in a review
on creativity research Hennessey and Amabile (2010, p. 571) call for the widespread adoption
of a systems view on creativity. They state “[...] creativity arises through a system of
interrelated forces operating at multiple levels, often requiring interdisciplinary investigation”
(Hennessey & Amabile, 2010, p. 571).

Irrespective of creativity’s multifacetedness, with respect to the generation of ideas creativity
is commonly defined as the development of ideas that are both novel and useful (Goel, 2014,
p. 1f; Kasof, 1995, p. 313; Mayer, 1999, p. 450; Paulus, 2000, p. 238; Sawyer, 2012, p. 8).
For example, Amabile (1988) defined creativity as “[...] the production of novel and useful
ideas by an individual or small group of individuals working together” (Amabile, 1988, p.
126 italics in the original). Within this definition, an idea can relate to diverse things
including new products, services or processes (Amabile, 1988, p. 126). Similarly, Mumford
and Gustafson (1988) stated that “[...] the ultimate concern in studies of creativity is the
production of novel, socially valued products” (Mumford & Gustafson, 1988, p. 27).

According to the seminal work of Amabile (1996b, p. 35) creative tasks are rather heuristic
than algorithmic. That is, a possibly applied process does not predetermine the results of
creative tasks. Accordingly, Johnson-Laird (1988, p. 218) concludes that the products of
creative processes exhibit three typical properties: (1) they are novel from the originators
point of view, (2) they are the result of a nondeterministic process and thus reflect the
originator’s freedom of choice, and (3) specified criteria provide the options for making those
choices.

With respect to the next chapter, we want to make a distinction between creativity and
innovation. According to West (2003) creativity is concerned with the generation of ideas
whereas innovation is concerned with the implementation of these ideas. Accordingly,
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creativity can be defined as “[...] the early phases of idea generation, and innovation as the
later phases of implementation” (Reiter-Palmon, Wigert, & Vreede, 2012, p. 296).

3.2 Innovation, Symbol Systems and Distributed Cognition

This section provides basic information about innovation, symbol systems and distributed
cognition. Explaining each of the three topics in detail would go beyond the scope of this
thesis. Therefore, we focus in only on those aspects that we deem relevant with respect to our
research. As these aspects are related they are jointly explained in this section.

Innovation

Innovation is a discontinuous multistage process, with different activities and different
individual behaviors necessary at each stage (Scott & Bruce, 1994, p. 582). The starting point
of any innovation is a creative idea (Amabile, 1996b, p. 235; Boeddrich, 2004, p. 274) that
addresses an innovation opportunity (Drucker, 2002). Over the course of the innovation
process creative ideas are generated, realized and applied in order to solve a problem
(Mayfield, 2011). Innovation is therefore also referred to as a knowledge-creation activity
(Nonaka & Kenney, 1991; von Krogh et al., 2000).

With regard to innovation the extreme cases matter. That is “[...] an organization would
prefer 99 bad ideas and 1 outstanding idea to 100 merely good ideas” (Girotra et al., 2010, p.
591). Yet, this one best idea only defines what the innovative product should be about.
Developing new products or services is considered to be a complex task that requires the
knowledge, skills and abilities of a diverse set of individuals who collaborate in a team
(Hiilsheger, Anderson, & Salgado, 2009, p. 1139). Over the course of the innovation process
the creation of many ideas is necessary to solve emerging problems, re-define the problem
and define how the innovation could be realized (Dougherty & Heller, 1994; Goel, 2014; Goh
et al., 2013; Wiltschnig et al., 2013). Consequently, the complexity of problems in rapidly
changing environments, including new mobile service development, requires the collaborative
work of people with diverse perspectives, knowledge and skills (Hargadon & Bechky, 2006,
p. 484).

Evolving an idea into a solution candidate is a dynamic process, in which teams engage in
experimentation and validation cycles. In experimentation cycles, the teams are concerned
with gaining knowledge about the problem and solution space of the project (Goh et al., 2013,
p. 173). These activities are captured by terms such as “exploration” in management science
(March, 1991, p. 71) or “divergent thinking* in creativity research (Guilford, 1959, p. 470). In
validation cycles, the team is concerned with aligning their gained knowledge to the project
requirements (Goh et al., 2013, p. 179). These activities are captured by terms such as
“exploitation” in management science (March, 1991, p. 71) and “convergent thinking” in
creativity research (Guilford, 1959, p. 470).

Symbol System

In the process of designing an innovative product or service team members communicate with
one another and others stakeholder about ideas and thoughts via the exchange of verbal
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utterances, written statements and/or visual representations. Thus, they use several symbol
systems in order to externalize, share and align their mental models. They use natural
language to explicate and discuss ideas and they apply sketching and prototyping methods to
create external representations of their individual mental models. Sketches make it possible to
create external representations of “[...] vague, inarticulate, imprecise, abstract, and
ambiguous informational states” (Goel, 2014, p. 6). Hence, sketching is best used at “[...] the
early ideation stages [...] to play, explore, learn, and really try and gain a deep understanding
of the undertaking” (Buxton, 2007, p. 139). Prototyping, on the other hand, gives a more
precise idea of a possible solution (Davis, 1992; Gerber & Carroll, 2012; Yang, 2005). The
actual prototype functions as an embodiment of design hypotheses, which can then be tested
and further developed (Hartmann et al., 2006, p. 299; Yang, 2005, p. 649). Prototypes also
facilitate communication and feedback between different stakeholders (Dow et al., 2011;
Floyd, 1983; Folkestad & Gonzalez, 2010; Schrage, 2004) and help to make explicate the
tacit assumptions of individuals or groups (Mascitelli, 2000, p. 1871).

As symbol systems are used to encode an individual’s thoughts and ideas, they play a crucial
role for the creation of a shared understanding in the design process of innovative mobile
services. First, the structure of each symbol system inevitably imposes constraints on the
possible encoding of information (Goel, 2014; Goodman & Elgin, 1988). Second, the
vocabulary of each symbol system determines its expressibility. In some case a lack of
vocabulary may “[...] merely make expression more cumbersome [...]” (Evans & Levinson,
2009, p. 435), but in other cases (e.g., a language without numerals (Gordon, 2004)) “[...] it
effectively limits expressibility [...]” (Evans & Levinson, 2009, p. 435). Third, the use of a
different representational system provides new ways to present ideas, and thus, may disclose
previously hidden features (Goodman & Elgin, 1988, p. 19).

Distributed Cognition

In this respect, distributed cognition theory provides valuable explanations for why people
work in groups and use external representations and artifacts during the process of design.
The design of novel and useful mobile services is a cognitively demanding task, which makes
both social and structural distribution of cognition relevant (Boland Jr & Tenkasi, 1995;
Hansen & Lyytinen, 2009; Hollan, Hutchins, & Kirsh, 2000; Mangalaraj, Nerur, Mahapatra,
& Price, 2014). Socially distributed cognition is the “[...] dynamic exchange and processing
of information between two or more members of a group [...]” (Mangalaraj et al., 2014, p.
250), which is necessary for collaborative work on interrelated task. Structurally distributed
cognition is the “[interaction] with external representations® (Kirsh, 2010, p. 454) in
assistance of an individual thinking and sense-making processes (Kirsh, 2010, p. 441).
According to Kirsh (2010, pp. 441, 454) external representations not only boosts people’s
individual thinking but also let people share their thoughts with others (Kirsh, 2010, p. 454).

3.3 Project Teams and Meetings

This section provides basic information about groups, teams and meetings. Explaining each
topic in detail would go beyond the scope of this thesis. Therefore, we focus only on those
aspects that we deem relevant with respect to our research. As these aspects are related they
are jointly explained in this section.
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Project Teams

There are many everyday and scientific definitions for the concept of team. In addition, the
labels group and team are often used interchangeably in the literature although they refer to
related but different concepts (Guzzo & Dickson, 1996, p. 309; Katzenbach & Smith, 1993, p.
112; Powell, Piccoli, & Ives, 2004, p. 7). As there is a broad consensus that a team can be
regarded as a form of group (cf. Guzzo & Dickson, 1996, p. 309) we first deal with the
concept of a group before we proceed to the concept of a team.

A basic definition of groups is provided by McGrath (1984, p. 7) who defines a group as a
social aggregate, in which the members are mutually aware of each other and have potentially
also mutual interactions (cited according to Guzzo & Shea, 1992, p. 272). A similar definition
is provided by Forsyth (2006, p. 3), who states that “[..] a group is defined as two or more
individuals who are connected to one another by social relationships” (Forsyth, 2006, p. 3).
Guzzo and Dickson (1996) provide a more specific definition for work groups based on the
definitions of groups in organizations by Alderfer (1977, p. 230) and Hackman (1987, p.
322):

A “work group” is made up of individuals who see themselves and who are
seen by others as a social entity, who are interdependent because of the tasks
they perform as members of a group, who are embedded in one or more larger
social systems (e.g., community, organization), and who perform tasks that
affect others (such as customers or coworkers). (Guzzo & Dickson, 1996, p.
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According to this definition, a group consists of at least two individuals with task-related
interdependencies, who see themselves and are seen by others as a social entity, which is
embedded in a social system (Guzzo & Dickson, 1996, p. 308f).

Even though some researcher consider teams to be also included in this definition (e.g. Guzzo
& Dickson, 1996, p. 309) others insist that a distinction should be made between groups and
teams (cf. Powell et al., 2004, p. 7). For example, Katzenbach and Smith (1993, p. 113) state
that while all teams are groups not all groups are teams. That is, teams exhibit in addition to
the characteristics of groups a shared commitment to a goal, mutual dependencies with
respect to the achievement of objectives as well as an individual and mutual accountability for
the collective work results (Hackman, 2002, p. 249; Katzenbach & Smith, 1993, p. 112).
Therefore, team members share leadership roles and engage during meetings in open-ended
discussions and active problem-solving activities (Katzenbach & Smith, 1993, p. 113).

With the view that teams are groups (cf. Katzenbach & Smith, 1993, p. 112), we belief that
the prevalent use of the term group in the literature for describing group-related phenomenon,
including group dynamics, is still appropriate. In addition, as groups are complex, adaptive
and dynamic systems (McGrath, 1997, pp. 14-16) so are teams (Ilgen, Hollenbeck, Johnson,
& Jundt, 2005, p. 519). Teams exist within a context. They perform across time. Team
members interact with each other and people in their context. Thereby, the team and its
settings changes in complex ways (Ilgen et al., 2005, p. 519). Furthermore, typically a group
is referred to as a team in the context of sports or work activities, in which team members
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have applied functions (e.g., software development) and assumed roles (e.g., software
developer) that are related to these functions (Levi, 2010, p. 4). In a review on teams in
organizations Ilgen et al. (2005) identified several excellent theoretical models of teams. They
concluded based on the underlying notion, which is reflected in theses theoretical models, that

[...] teams are complex, dynamic systems, existing in larger systemic contexts
of people, tasks, technologies, and settings. (llgen et al., 2005, p. 519)

Similar as a team is a more specific instance of a group, a project team is a more specific
instance of a team. The main differences are that a project team exists only for a limited time
and produces during this period a one-time result (Cohen & Bailey, 1997, p. 242). An
example of a project team is a new product development team. According to Hackman (2002)
such a team has usually a “[...] clear and engaging direction, and perform whole pieces of
work for which they are relatively autonomous and about which they receive direct feedback
(i.e., the product is created and works, or it isn’t and doesn’t)” (Hackman, 2002, p. 257). As a
project team creates something new its team members are inevitably faced with
“[u]ncertainty, learning, invention and change [...]* (Gersick & Davis-Sacks, 1990, p. 146).

The research in this thesis is focused specifically on project teams. Members of project teams
are brought together to do a specific project in a limited amount of time. Thereby, they often
face non-routine tasks and work for the time of the project with a new mix of people. In
addition, members of project teams often are members of multiple teams at the same time or
they have to conduct routine tasks of their department’s day-to-day business, and thus, they
have to make decisions on the coordination of the team members' efforts. Moreover, as
project teams face non-routine tasks they have to make decisions regarding the actions
intended to solve the assigned problem as well as the distribution and execution of the
respective activities (Deeter-Schmelz, Kennedy, & Ramsey, 2002, p. 117).

Team Meeting

In general, a meeting can be described as any activity that is performed by a group of people
that takes place either simultaneously or asynchronously at the same place or at different
places (Nunamaker et al., 1991, p. 41). A further specification of this definition is the view
that a meeting is “[...] a goal or outcome directed interaction between two or more people
[...]” (Bostrom, Anson, & Clawson, 1993, p. 148). In addition, Schwartzman (1989)
emphasizes “[t]he importance of meetings as sense-making and social and cultural-validating
forms for individuals and communities [...] (Schwartzman, 1989, p. 311).

As this research focuses on face-to-face interactions among individuals in team meetings, the
aspects of place and time independence (cf. Bostrom et al., 1993, p. 148; Nunamaker et al.,
1991, p. 41) is less important. Yet, the view that meetings are goal directed, intended to
produce an outcome (cf.Bostrom et al., 1993, p. 148) and used for making sense and social
validation (cf. Schwartzman, 1989, p. 311) is highly relevant in matters of our research on
idea inclusion in team meetings.

As mentioned above, project teams work on highly interdependent tasks and due to non-
routine activities and the creation of one-time outputs the coordination and alignment of goals
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and activities is crucial. Team meetings provide an environment for those tasks. In addition,
meetings constitute decisive situations in the course of a project as they are used to generate
ideas, discuss and make decisions (Kauffeld & Lehmann-Willenbrock, 2012, p. 131).

Even though meetings are a common part of employees’ and managers’ work, many meetings
are perceived to be of a poor quality (Kauffeld & Lehmann-Willenbrock, 2012, p. 131). One
possible reason for this is suggested by Kauffeld and Lehmann-Willenbrock’s (2012, p. 148)
finding that dysfunctional communication had a stronger impact on a team’s evaluation of
meeting success compared to functional communication.

Beneficial or detrimental interaction behaviors in a team meeting influence the meeting’s
success in terms of participant’s meeting satisfaction, team productivity and organizational
success (Kauffeld & Lehmann-Willenbrock, 2012). Although West (2012) states that “[p]oor
meetings are better than no meetings at all [...]” (West, 2012, p. 122), meetings that are well
conducted can elicit a team’s belief in its own success and strengthen effective teamwork
regarding the achievement of a shared goal (West, 2012, p. 122).

With regard to an innovation team’s work on a creative task it is suggested that extensive
training would increase the team’s effectiveness (Paulus et al., 2012, p. 343). Yet, even
though there has been a considerable amount of research on team training and its benefits on
performance, in general, only few studies exist with respect to team training on innovation
(Paulus et al., 2012, p. 343). For example, a study by Stempfle and Badke-Schaub (2002) on
thinking processes in design teams identified a superior and an inferior process with respect to
the collaborative design of a creative solution (Stempfle & Badke-Schaub, 2002, pp. 488-
492). They conclude that designers need to learn reflective strategies and thinking processes
by own experiences (Stempfle & Badke-Schaub, 2002, p. 495f). Another example suggesting
that training is beneficial to creativity in teams, is Baruah and Paulus’ (2008) study on
brainstorming in groups. Their findings suggest that training can increase the quality and
quantity of ideas generated by groups in brainstorming sessions (Baruah & Paulus, 2008, p.
536).

3.4 Group Dynamics

In this section we provide a brief overview of research on group dynamics. Even though the
research in this thesis is focused specifically on project teams, group dynamics are important,
because a team is only a special type of group.

The term group dynamics dates back to the research by Lewin (e.g.1944:, 1947 #1482).
Group dynamics refers to both the scientific study of groups and the dynamics (i.e., actions,
processes and changes) that occur in social groups (Forsyth, 2006, p. 16). In this thesis we use
the term group dynamics only in matters of the processes, in which “[...] groups and
individuals act and react to changing circumstances [...]” (Forsyth, 2006, p. 16).

According to Lewin (1947) items such as group structures or social forces are mere “[...]
popular metaphor or analogy which should be eliminated from science as much as possible”
(Lewin, 1947, p. 10). In his opinion, it is more important to understand the dynamics of
groups based on “[...] insights into the desire for and resistance to, specific change” (Lewin,
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1947, p. 14). In this respect, group dynamics is intended to describe all aspects of a group and
sees group dynamics as relevant for understanding social life (Lewin, 1944, p. 195).

With respect to change in groups, for example to a new level of performance, Lewin (1947)
identified three basic aspects: (1) unfreezing, (2) moving, and (3) freezing. The first aspect
refers to the group getting ready for a change. The second aspect refers to the actual change
(i.e., moving to a new performance level). Finally, the third aspect refers the group staying at
the new performance level. This three-step process of change in groups is, for example, found
to parallel the process of change in viewpoints with respect to organizational change (Isabella,
1990, p. 26f).

With the study of group dynamics the level of analysis in sociology and psychology expanded
from the sole focus on individual-level analysis to group-level analysis (Forsyth, 2006, p. 18).
The analysis of social groups at the individual level tries to explain social behavior on the
basis of the individual behaviors of each group member (Steiner, 1974, p. 95f). The analysis
of social groups at the group level perceives the individual as part of a lager system (e.g., a
group or society). Thereby, causes are located outside the individual and an individual’s
behavior reflects the events and states of the lager system (Steiner, 1974, p. 96).

Research on group dynamics has become an interdisciplinary field that addresses various
phenomena related to groups, group processes, group performance and capabilities, group
development, and the influence of groups on individuals and society (Forsyth, 2006, pp. 17-
25). Examples of group dynamics are the rejection of a particular member of a group or a
group’s resistance to change triggered by the deviant behavior of one of its memebers (Pinto,
Marques, Levine, & Abrams, 2010, p. 117). Another example for group dynamics is
Tuchman’s (1965) model of small group development, which theorizes about the stages
necessary to form a functionating group (Bonebright, 2010, p. 113). During each stage
different dynamics affect the group and its capability to work effectively together.

Overall, research on group dynamics is concerned with the study of the forces and their
relation that influence the behavior of people in groups. With people living, working and
playing in groups (Poole, Hollingshead, McGrath, Moreland, & Rohrbaugh, 2004, p. 3) the
occuring dynamics have been implicitly and explicitly studied in a wide variety of diciplines
(cf. Poole et al., 2004).

3.5 Summary

In this chapter, we develop the conceptual foundation for this thesis. The intention of this
chapter is not to provide a thorough overview of the current state of scientific research with
respect to the described topics, but to introduce concepts that are less known in IS research.
Therefore, we define in this chapter important terms based on scientific literature and expose
our understanding of concepts that are important in this thesis.
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4. Literature Review

According to a proverb if we want to see further than others we have to stand on the
shoulders of giants. Therefore, this chapter provides information about what has been done
before and identifies gaps in the current scientific knowledge. With respect to the thesis’
object of investigation we focus our review on small groups and teams. Thereby we put a
special focus on research in relation to design and creative work. As groups and teams are
social systems we consider also theories regarding social influences. The aim of this chapter
is to answer our first research question:

RQ1 What is the state of scientific knowledge regarding social influences and small
group research in relation to creative work?

The remainder of this chapter is organized as follows. First, we state the purpose, method and
scope of our literature review. Second, we introduce the central aspects of social influences on
individuals and groups. Third, we provide an overview of existing research on small groups
with respect to creative work in groups. Finally, we state the research gap addressed in this
work and explain the originality of this thesis.

4.1 Approach and Scope

The review of literature is a disputed topic among grounded theory scholars. Glaser und
Strauss (1967, p. 37) suggested initially the strategy to postpone the literature review until
after the completion of the analysis to avoid that established theories have an effect on the
emergent theory of the research conducted. This perception is also supported by research on
creative cognition, which found that prior knowledge could have constraining effects on
creative endeavors (Smith, 2003). For example, the exposure to previously proposed solutions
can lead to cognitive blocks that inhibit finding a more suitable solution to a problem (Smith,
2003, p. 16). However, Smith (2003, p. 29) also notes that this does not mean that people
have to reject prior knowledge by default. Important discoveries are commonly based on
previous knowledge (Smith, 2003, p. 29). A similar stance is nowadays prevalent among
grounded theorists. As researcher are inevitably exposed to extant ideas in their respective
field (Thornberg, 2012, p. 244) a critical and reflective stance to theories and known facts is
more beneficial (Thornberg, 2012, p. 249).

For our review of the literature, we followed Charmaz’s (2014, p. 307f) advice and started
with a scanty review of the literature on small groups and teams with respect to creative work,
including design. We successively enhanced our review over the course of our study as
emerging categories led us to new substantive areas. This approach is common for studies that
rely on theory-building methods that recommend the iteration between theory and data (cf.
Harrison & Rouse, 2015, p. 377; Pratt, Rockmann, & Kaufmann, 2006, p. 236). We also
adhered to Charmaz’s (2014, p. 307) remark with regard to writing a research report and
tailored our review to fit the specific purpose and argument of this thesis. However this does
not mean that we tried to get rid of crucial but competing or conflicting ideas. We focused our
literature on the significant works, which are related to the findings of our inductive study, in
order to provide a thorough and sharply focused (Charmaz, 2014, p. 308) account of the
current knowledge.
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The scope of our literature review is defined by the general goal of the thesis. As groups and
teams are complex, adaptive and dynamic systems (Ilgen et al., 2005, p. 519; McGrath, 1997,
pp. 14-16), we take also theories on social influences on individuals and groups into account.
With respect to the specific focus of our research study on collaborative work in teams that
tackle an open-ended task, which requires creativity, we focus our review especially on
research on small groups and teams in relation to creativity.

Both research on teams and small groups as well as research on creativity have a long history
and have been studied in various academic disciplines, including but not limited to
psychology, sociology, communication, education as well as computer and information
science (Kozbelt, 2011, p. 473; Poole et al., 2004, p. 3f). This makes is necessary to integrate
knowledge that is scattered across several disciplines. Going across disciplines is also
recommended for grounded theory studies (Charmaz, 2014, p. 308). With research on these
topics having such a long tradition, attempts have already been made to integrate this
scattered literature. Therefore, we also look at previous reviews, which provide a general
overview regarding research on small groups and teams.

4.2 Social Influences on Individuals and Groups
Social Comparison Theory

According to the seminal theoretical considerations by Festinger (1954) social influence
processes are the consequence of the socio-psychological process that arises from a human’s
“[...] drive for self evaluation and the necessity for such evaluation being based on
comparison with other persons” (Festinger, 1954, p. 138). That is, in absents of objective
evaluation criteria people evaluate their own abilities and opinions with respect to those of
similar individuals and try to change accordingly (Festinger, 1954, p. 118). The basic
principles of this theory are supported by a wide variety of research findings (Mumford, 1983,
p. 874).

Social comparison is, for example, used as an underlying theory to explain effects with
respect to decisions for the adoption, abandonment or change of an organization’s strategy
(Greve, 1995, p. 471). In the presence of uncertainty people use social comparison as a proxy
of required but unavailable information about the value or risk of a decision (Greve, 1995).
An example with respect to innovation would be a decision about the adoption of an
innovation idea, which entails risk because the balance of cost and benefit is uncertain.
According to Burt (1987) people manage this uncertainty “[...] by drawing on others to
define a socially acceptable interpretation of the risk” (Burt, 1987, p. 1288). In addition,
social comparison has been shown to affect an individual’s performance at group
brainstormings. For example, findings from a laboratory experiment by Leggett Dugosh and
Paulus (2005) suggest that social comparison affects the number of ideas generated by an
individual. Overall, Paulus (2000, p. 242) states that individuals in groups are inclined to
compare their own performance with the performance of other members of the group.
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Social Influence Theory

The study of social influence is concerned with an individual’s susceptibility to influences
from outside (Cialdini & Goldstein, 2004, p. 591). Kelman (1958, p. 52f) developed a
theoretical framework for the study of social influence on the basis of communication
research. According to Kelman (1958, p. 52) social influence produces a change in an
individual’s attitudes and actions through an individual’s accepting or complying to the
influence. He distinguishes between three different processes that are underlying social
influence: (1) compliance, (2) identification, and (3) internalization (see also Kelman, 2006,

p. 5).

First, compliance refers to an individual’s acceptance of a social influence because of his or
her hope to receive a reaction from another individual or a group, which he or she deems
favorable (Kelman, 1958, p. 53). The individual complies with the influence either to attain a
reward or to avoid a punishment over which the influencing individual or group has control
(Kelman, 1961, p. 62).

Second, identification refers to an individual’s acceptance of a social influence because of his
or her desire to “[...] establish or maintain a satisfying self-defining relationship [to another
individual or a group]” (Kelman, 1958, p. 53). Thereby, a self-defining relationship is a “[...]
role relationship that forms a part of the person's self-image” (Kelman, 1961, p. 63).

Third, internalization refers to an individual’s acceptance of a social influence because he or
she perceives the encouraged behavior (i.e., the constituting ideas and actions) as “[...]
intrinsically rewarding” (Kelman, 1958, p. 53), i.e., the behavior is adopted because it is
congruent with the individual’s own value system (Kelman, 1958, p. 53). With respect to
internalization the content-related credibility of the individual or group inducing the behavior
is vital (Kelman, 1961, p. 65).

In relation to our study, Kelman’s (1958, 1961; Kelman, 2006) fundamental theoretical
framework on social influence along with the extensive body of scientific knowledge of the
social influence literature (see, for example, Cialdini & Goldstein, 2004) provides a
comprehensive basis of possible explanation and interpretations for our findings. A
description of all relevant aspects and research findings regarding social influence, including
but not limited to research on resistance, authority and obedience, reciprocation or perceived
consensus, is beyond the scope of this work. Therefore, only if relevant, will we consider
those research findings in the discussion of our findings.

4.3 Small Group Research regarding Creative Work in Groups

With regard to creative work in organizations social factors play an important role (e.g.
Amabile & Pillemer, 2012; Caldwell & O'Reilly, 2003). According to Glaveanu and Lubart
(2014), social interactions play “[...] a key formative, regulatory, motivational and
informational role in relation to creative work” (Glaveanu & Lubart, 2014, p. 29). Thereby,
ideas are often seen as the products of individual minds (Singh & Fleming, 2010, p. 41). Yet,
research suggests that organizational creativity is a “[...] function of individual characteristics
(e.g., abilities and knowledge), group characteristics (e.g., norms, cohesion, and diversity),
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and organizational characteristics (e.g., culture, resources)” (Paulus, 2000, p. 239). An
individual’s characteristics, including knowledge and abilities, are input factors to creative
endeavors and influence the creative performance (Paulus, 2000, p. 239; Woodman et al.,
1993, p. 301). As individuals are embedded in social systems (i.e., groups or teams), which in
turn are embedded in larger social systems (e.g., an organization) (Alderfer & Smith, 1982, p.
38) the creative work is affected by social influences (Woodman et al., 1993, p. 301). The
social and contextual influences become even more apparent when individuals work
collaboratively in a group. Research found that group characteristics such as diversity, size, or
the roles of individuals in the group influence a group’s creative behavior and thus the
creativity of the outcome (Paulus, 2000, p. 239; Woodman et al., 1993, p. 304). In the
following paragraphs, we focus on group and team creativity in relation to the topic of the
thesis.

Groups and teams have been studied for more than 60 years in a variety of disciplines (Ilgen
et al., 2005, p. 518; Poole et al., 2004, p. 3f). Research on creative work in group research has
led to mixed findings. For example, according to a literature review on group creativity by
Sawyer (2012, p. 231f), the majority of research suggests that groups are less creative than
individuals. As examples, he cites the work of Lencioni (2002) regarding dysfunctional
groups and Janis (1972) regarding groupthink. However, he also states that there is some
support “[...] for the belief that groups are more creative than individuals” (Sawyer, 2012, p.
232). As examples, Sawyer (2012, p. 232) cites the work of Larey and Paulus (1999) and
Taylor, Berry and Block (1958). Another example, which supports the belief that groups are
more creative than individuals, is the study by Wuchty, Jones and Uzzi (2007). In this study,
they investigated a huge database of scientific papers and patents over the time span of 50
years and found that collaborative work leads to better outcomes (Sawyer, 2012, p. 232).

For a while managers viewed teams as proper solution to many organizational issues
irrespective of possible contradictory evidence (Sinclair, 1992, p. 611f) and teams are still
widely regarded as necessary to tackle the complex societal, scientific and technical
challenges (Paulus et al., 2012, p. 327) faced by business. For example, teams are still
prevalent in organizations, for addressing complex, open-ended and only vaguely defined
objectives like the early phases of innovation (Goh et al., 2013, p. 160; Meller & Tollestrup,
2013, p. 3). This is not surprising because teams offer more diverse skills and knowledge, a
more flexible application of these resources and are able to continue working even in the
absence of individual members (Hackman, 2002, p. 245f). Moreover, a well-functioning team
can achieve synergetic effects that enable the team members to achieve as a collective an
objective that no individual member could have achieved (Hackman, 2002, p. 246).

Yet, research findings suggest that teams do not work equally well in each setting and for
each task (e.g. Hackman, 2002; Sinclair, 1992). Research on team creativity has lead to mixed
findings with regard to advantageous and disadvantageous factors on group creativity (Paulus
et al., 2012, p. 348; Reiter-Palmon et al., 2012, p. 300). For example, studies on idea
generation in groups (e.g. Diehl & Stroebe, 1987, 1991; Girotra et al., 2010; Kohn & Smith,
2011) suggest that individuals who work collaboratively on an idea generation task are less
creative compared to individuals or nominal groups, i.e., individuals that work alone but
whose final results are combined as if they had worked as a group. What Diehl & Stroebe
(1987, 1991) concluded based on their studies is “[...] that group sessions should not be used
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to generate ideas” (Diehl & Stroebe, 1991, p. 402). Girotra, Terwiesch and Ulrich suggest that
groups “[...] do poorly in absolute terms in selecting the best ideas” (Girotra et al., 2010, p.
602). There are often tendencies to select the most useful and practical ideas instead of the
most innovative (i.e., novel) ones (Mueller, Melwani, & Goncalo, 2012, p. 17; Paulus et al.,
2012, p. 349). On the other hand, a research summary by Paulus, Dzindolet and Kohn (2012)
concludes that “[...] with the right people, the right supporting, motivational and task
contexts, and effective social and cognitive processes, teams can be highly innovative*
(Paulus et al., 2012, p. 348). That is, disadvantageous factors in one setting might exhibit a
benefit in another setting. Moreover, individual factors occur on a continuum and require a
certain balance to be most effective (Paulus et al., 2012, p. 348). For example, in a meta-
analysis on the effect of task and relationship conflict De Dreu and Weingart (2003, p. 748)
found that both factors compromise team performance but still may lead to positive
consequences in specific situations. With regard to innovation, a certain level of conflict is
found to be stimulating (Dyer & Song, 1998, p. 505). Yet, research suggests that only a
moderate level of task-related conflict facilitates innovation but that this does not apply to
relationship conflicts (De Dreu, 2006, p. 83).

Theory of Groups

The seminal research by McGrath (1984, 1991) provides a solid bases for the research on
small groups and teams. McGrath’s (1984, p. 12ff) conceptual framework for the study of
groups comprises six main classes of variables and their complex hypothesized interrelation.
The six main classes are: (1) the group interaction processes, i.e., the interation that takes
place between the members of a group, (2) the individual properties of the group members,
e.g., the traits, knowledge, gender and other charactersitics of each single member of a group,
(3) the group structure, e.g., the size and maturity of the group, (4) the properties of the
environment, i.e., physical and social aspects of the environment in which the group interation
takes place, (5) the task and situational inputs, e.g., the assumed goal that the group wants to
achieve and the tasks assigned to its members for achieving the goal, and (6) the behavior
setting of group and task, i.e., the pattern with respect to communication, task performance
and interpersonal relationships resulting from the interactions among a group’s members
(McGrath, 1984, pp. 12-17). In addition, McGrath’s (1991) theory of groups (i.e., theory of
time, interaction, and performance or in short form, the TIP theory) draws a comprehensive
theoretical picture of group structure and group interaction in relation to task performance.

A detailed examination of all twelve elements of TIP theory is beyond the scope of this work.
We only want to stress the main points relevant to this thesis. First, groups are complex social
systems that address multiple functions with regard to production (i.e., task-related activities),
the group’s well-being and the group’s members (McGrath, 1991, pp. 151, 154). Second, all
group action can be described as one of four modes of group activity for which the modes
describe optional rather than mandatory forms of activity (McGrath, 1991, pp. 152f, 154).
The modes are directed to (1) goal choice, (2) means choice, (3) policy choice and (4) goal
attainment (McGrath, 1991, p. 152f). These are a number of alternative types of activity,
which the group may perform, rather than a fixed process, which the group runs through
(McGrath, 1991, p. 157f). Thereby, the versatile interrelation of functions, modes and the path
for transitions between the modes may provide alternative explanations for phenomena in
groups that bring about process loss (McGrath, 1991, p. 160). Third, TIP theory emphasizes
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temporal influences on the behavior of groups (McGrath, 1991, pp. 161-165) and influences
regarding the group interaction process (McGrath, 1991, pp. 165-169). All these aspects
provide valuable starting points for the interpretation of observed phenomena in working
teams.

Model of Collaborative Creativity
Paulus and Dzindolet (2008) and Paulus, Dzindolet and Kohn (2012) provide a
comprehensive overview of influences and processes involved in collaborative creative work.

Figure 1 represents the model of collaborative creativity developed by Paulus and Dzindolet
(2008) and adopted by Paulus, Dzindolet and Kohn (2012).

Team, Task, and Situational Variables

Team Member
Variables
(e.g., personality)

Team Structure Team Climate External Demands
(e.g., diversity) (e.g., conflict) (e.g., task structure)

‘L A

Team Related Processes

Cognitive Processes
(e.g., searching long term
memory to generate ideas)

Motivational Processes

(e.g., use motivators to N 'Somal Prpcesses .
set and maintain high | (e.g., discuss varied viewpoints/

o minority dissent
level of motivation y )

!

Creativity and Innovation

Figure 1. A model of influences and processes involved in collaborative creative work
(Source: Based on Paulus and Dzindolet (2008, p. 230) and Paulus, Dzindolet and Kohn
(2012, p. 331))

According to their model, team, task and situational variables influence the team related
cognitive, motivational and social processes that are involved in the development of a creative
output. The creative output may in turn modify the team, task and situational variables
(Paulus & Dzindolet, 2008, p. 229). A detailed description of all aspects of the model is
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beyond the scope of this work. Therefore, we refer the reader to Paulus and Dzindolet (2008)
and Paulus, Dzindolet and Kohn (2012) for a comprehensive explanation of the model and its
variables.

What Hurts Creative Work in Team?

Research on group brainstorming suggests that the performance of group work is inferior to a
hybrid work structure, in which an individual work phase is followed by a group work phase
(Girotra et al., 2010, p. 602). Although it is found that group members build more on previous
ideas of other group members (Girotra et al., 2010, p. 601), which is widely seen as a core
benefit of group brainstorming (e.g. Baruah & Paulus, 2008, p. 524; Dennis & Williams,
2003, p. 163; Osborn, 2008, p. 53), it was found that this did not increase the quality of the
ideas (Girotra et al., 2010, p. 601). In addition, other studies show that the exposure to ideas
of others during brainstorming leads to fixation effects in terms of conformity (Kohn &
Smith, 2011, p. 359), which leads to a reduced variety and novelty of ideas (Kohn & Smith,
2011, p. 369). Other research suggests that the conformity effect occurs unintentionally and is
not limited to the generation of ideas in a group (Smith, Ward, & Schumacher, 1993, p. 837).
It is rather a general cognitive effect that could be caused, for example, by the exposure to
explicitly stated examples prior to an idea generation task (Smith et al., 1993, p. 844) or as a
result of implicitly included cues of the problem statement (Smith, 1995, p. 140f). Yet, the
priming effect of examples or other ideas must not inevitably lead to a reduced creativity of
the result (Marsh, Landau, & Hicks, 1996, p. 677). In addition, new ideas are always built on
previously stored information and knowledge (Ward, 1995, p. 1571).

Another factor that hurts creative work in groups is production blocking (Paulus, Putman,
Dugosh, Dzindolet, & Coskun, 2002, p. 303f). During the time when one group member is
speaking others are listening and thus cannot express their ideas. Yet, the productivity loss is
not caused by a lack of available speaking time (Diehl & Stroebe, 1987, p. 498), the
reevaluation of ideas in the face of other team members’ ideas or due to forgetting ideas
(Diehl & Stroebe, 1987, p. 508). It is suggested that production blocking is the result of
preventing the development of new ideas during the waiting time until the current idea can be
expressed (Diehl & Stroebe, 1987, p. 508). While blocking effects are inevitable in face-to-
face meetings, possible countermeasures would be writing, note taking or the use of
computers to support the creative work (Paulus et al., 2012, p. 332). Several studies suggest
that computers enhance problem-solving in groups and facilitate the collaborative work on
design tasks (e.g. Forster, Friel, Brocco, & Groh, 2010; Lu & Mantei, 1991; Mercier &
Higgins, 2014; Shneiderman, 2007). Discussions regarding the analysis and evaluation of
ideas, however, are still important tasks in addition to the generation of ideas in design
meetings (Stempfle & Badke-Schaub, 2002, p. 491ff).

With regard to team composition and diversity, a recent literature review concluded that
research findings are conflicting (Reiter-Palmon et al., 2012, p. 300). Yet, with regard to
demographic diversity much of research suggests that it negatively affects team performance
and team creativity (Reiter-Palmon et al., 2012, p. 297). These effects, however, are
weakened over time as the team works together (Harrison, Price, & Bell, 1998, p. 96;
Harrison, Price, Gavin, & Florey, 2002, p. 1029). Functional diversity, on the other hand, is
found to positively influence creative work and innovation (Hiilsheger et al., 2009, p. 1137;
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Reiter-Palmon et al., 2012, p. 298). However, the diverse knowledge of team members in
relation to their functional diversity can also have detrimental effects if the level of diversity
becomes too high and thus accessing, exploring and linking the information becomes too
difficult (Dahlin, Weingart, & Hinds, 2005, p. 1119). In addition, research suggests that teams
concentrate on shared information instead of unique information (Stasser & Birchmeier,
2003), which may diminish the positive effect of a team’s broad collective knowledge base
(Paulus, 2008, p. 172). This effect is also called hidden profile phenomenon (West, 2012, p.
127).

Further factors that may hamper the performance of creative teams are variance in
communication skills, the domination by particular team members, egocentric members or
status and hierarchy (West, 2012, p. 127). First, effective communication and the exchange of
information are essential to innovation (Paulus, 2000, p. 200; Paulus et al., 2012, p. 342).
Research findings suggest that effective communication is positively related to innovation
(Ancona & Caldwell, 1992, p. 321; Hiilsheger et al., 2009, p. 1128). A lack of communication
skills may impede a team member’s possibility to propose his or her ideas while more
rhetorically skilled team members may exert an inopportune influence on the team (West,
2012, p. 127). Second, dominant and egocentric members may exert a disproportionate
influence on team decisions (West, 2012, p. 127). The dominating and controlling behaviors
of extraverted team members may interfere with the team’s collaborative idea generation and
elaboration, and thus, may reduce the creativity of the final outcome (Baer, Oldham,
Jacobsohn, & Hollingshead, 2008, p. 274). Finally, status and hierarchy can lead to similar
imbalances in a team as well as the aforementioned factors. Stable hierarchical structures in
teams, which are not related to the situation-dependent specific knowledge and expertise, can
also impede team creativity (Aime, Humphrey, DeRue, & Paul, 2014, p. 327).

Finally, the influences of time are manifold (Arrow, Poole, Henry, Wheelan, & Moreland,
2004, p. 73f) and sometimes they also prejudice creative work in teams. For example, a study
of time-related effects on a creative generative task found that limiting the time available for
solving a task hampered an individual person’s creativity (Moreau & Dahl, 2005, p. 21).
Influences of time on teams have been studied amongst others in terms of time as socially
constructed (Arrow et al., 2004, p. 73). For example, Waller et al. (2001) highlight the
necessity of considering each team members individual perception of time because this
influences how the team as a whole performs under time constraints (Waller et al., 2001, p.
596). In addition, they identified four different types of team members with respect to their
perception of time depending on whether they are future or present oriented and exhibit high
or low time urgency (Waller et al., 2001, p. 592). Thereby, team members’ different
perceptions of time are possible sources of misunderstandings and conflict (Waller et al.,
2001, p. 591).

What Facilitates Creative Work in Team?

Yet, with respect to the elaboration of ideas, research findings suggest that collaboration
improves the quality of an idea (e.g. Blohm, Bretschneider, Leimeister, & Krcmar, 2011, p.
117). In addition, research findings that suggest a benefit of groups over individuals conclude
that groups can outperform individuals as well as nominal groups in creative tasks when they
apply, for example, brainwriting as a more suitable strategy for cooperation instead of verbal



Research Gap and Originality of this Thesis 41

brainstorming (e.g. Paulus & Yang, 2000). Moreover, research findings suggest that computer
supported collaborative work can reduce some of the detrimental effects of working in
groups. For example, research suggests that the use of an electronic brainstorming system can
reduce production blocking and cognitive inference during collaborative idea generation
(Dennis & Williams, 2003, p. 173). In addition, information and communication technologies
have enabled new forms of collaboration in teams that affect profoundly how people work
and collaborate. It is used to support and enhance the performance of face-to-face meetings
(Nunamaker et al., 1991, p. 43) and to enable people to work collaboratively together across
temporal, spatial and organizational boundaries (Powell et al., 2004, p. 7). Furthermore,
research findings in social and behavioral science suggest favorable interaction processes for
successful direct interactions of team members in meetings (e.g. Kauffeld & Lehmann-
Willenbrock, 2012). These known strategies that improve meetings serve as a valuable input
for the discussion of the behaviors that lead to idea inclusion or exclusion in our study.

4.4 Research Gap and Originality of this Thesis

Research on teams and small groups has a long tradition and has been conducted in various
academic disciplines, including psychology, sociology and management as well as computer
and information science, leading to a large knowledge base (cf. Hollingshead & Poole, 2004;
Poole et al., 2004). Nonetheless, there are still fruitful avenues for further research.

Research on innovation and creativity in teams adopted and applied predominantly the lens of
an input-process-output model (cf. Hackman, 1987; McGrath, 1984) that was originally
developed and used for research on team performance (Goh et al., 2013, p. 161; Ilgen et al.,
2005, p. 519). In this context, the influence of various inputs on the output was mainly
studied. Although an increasing amount of research has studied the processes that affect an
innovation outcome there are still unanswered questions. Most studies do not capture the
dynamic nature of the processes but rather measure them at a single point in time or survey a
team’s perception of the overall process (Goh et al., 2013, p. 162).

In addition, effects of input and/or process on creative work in groups and teams are mostly
studied with regard to idea generation. These studies use predominately group brainstorming
sessions (e.g. Baruah & Paulus, 2008; Dennis & Williams, 2003; Diehl & Stroebe, 1987;
Girotra et al., 2010; Mullen et al., 1991; Paulus et al., 2002) to assess the effect of input
variable (e.g., team composition) and/or the process variable (e.g., sequence of individual and
group work) on the output (e.g., number of generated ideas or number of unique ideas).
Studies that take interactions between team members (e.g., beneficial and detrimental
interaction behaviors) into account focus mainly on communication acts and analyze the data
by applying a specific coding schema (e.g. Kauffeld & Lehmann-Willenbrock, 2012).

Although some studies used observational methods, including ethnography or interaction
analysis, for their investigation of teams (e.g. Tang & Leifer, 1991; van Osch & Mendelson,
2011), laboratory experiments still dominate (McGrath, 1997, p. 15; Paulus et al., 2012, pp.
328, 348). Paulus, Dzindolet and Kohn (2012, p. 328) highlight the benefits of laboratory
experiments (e.g., controlled conditions) and refer to studies that suggest the applicability of
the findings to real-world work teams. However, the criticism of laboratory experiments
raised by McGrath (1997, p. 15) regarding small group research and by Sears (1986, p. 516)
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regarding social science studies, in general, are more relevant in relation to the subject of this
study. The ad hoc manner, short duration and one-time interactions of strangers, who are set
up as a team, does not do justice to the reality of teams (McGrath, 1997, p. 15f). Researchers,
who study teams for a longer duration, mostly focus on the question of how input variables
affect the creative output of a team (e.g. Schilpzand, Herold, & Shalley, 2011) or use survey
research and interviews for their data collection (e.g. Hey, Joyce, & Beckman, 2007).

Where does this work fit in?

This thesis examines a video collection of meetings of three teams over the course of five
weeks in order to investigate the dynamic interaction within the teams that shape the design of
their proposed solution. Using grounded theory and ethnographic observations the inclusion
or exclusion of each team member’s suggestions is examined in relation to why this inclusion
or exclusion occurred. Overall, we generated hypotheses on the evolution of a team’s
assigned design problem to gain a more nuanced understanding of group dynamics that affect
the inclusion of ideas during work meetings.

This thesis investigates, in-depth, the mechanisms that affect the inclusion of ideas in team
meetings. This is important because the final product of a team is a composition of the
individual team member’s ideas that are created and included during the elaboration of an
initial idea into a proposed solution. Usually much effort is put into the generation and
selection of the best idea for a new product as the starting point of an innovation project (cf.
Blohm, 2013; Dean, Hender, Rodgers, & Santanen, 2006; Girotra et al., 2010; Riedl, Blohm,
Leimeister, & Krcmar, 2010). However, during the elaboration and advancement of an initial
idea into a proposed solution, the team has to solve different problems and gain additional
knowledge that might alter the initial idea in important ways. For example, one team member
identifies the necessity to design an additional feature based on information gained from a
potential user’s description of his or her problem. Those ideas receive much less formal
evaluation but are included or excluded based on the team’s autonomous decisions or after
consulting with the project manager. In both cases, the decision is made in a meeting and it
might seriously affect the final design in a positive or negative way.

Although we study teams that work on creative tasks, we do not judge the creativity of the
proposed ideas but only look at what happens to them. We decided to do so for the following
reasons. First, creativity is difficult to assess in absolute terms. Creativity is commonly
defined in terms of novelty and usefulness (e.g. Amabile, 1996b, p. 35; Kasof, 1995, p. 313;
Mayer, 1999, p. 450; Mumford & Gustafson, 1988, p. 28). Both dimensions are dependent on
an individual’s or a community’s perception. For example, Lyytinen and Rose (2003, p. 559)
argue that with regard to innovation it is not important whether an idea or artifact is new to
the world but only whether it is perceived as new by the organization adopting it. Therefore,
the participants would have to assess the creativity of an idea. Second, the creativity of the
individual ideas is not crucial for the study of idea inclusion or exclusion. Ideas might even be
excluded because of their creativity (cf. Mueller et al., 2012). In addition, the group dynamics
that cause the exclusion of an idea might not be dependent on a rational reason for its
exclusion.
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Overall, to the best of our knowledge and exhaustive literature search, the use of ethnographic
observations and interaction analysis in combination with the application of grounded theory
methods for the investigation of those dynamics that lead to idea inclusion in teams has not
been done before.
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5. Research Approach

This chapter describes the methods applied, the setting of our research, the study conducted as
well as the data collected and the types of analyses carried out. In short, this chapter describes
research carried out to answer our second and third research questions.

The remainder of this chapter is organized as follows. First, we describe the methods applied.
Second, we provide information about the setting of this research. Third, we describe the case
investigated and provide information about the data collected. Finally, we explain our
approach to the analysis of the data.

5.1 Methods

This section describes the methods applied in our empirical study on idea inclusion and
exclusion. Overall, this thesis applies the methods of a constructivist grounded theory
approach (Charmaz, 2014) to investigate process and behavioral factors that lead to idea
inclusion or exclusion in project teams (see also chapter 2). Thereby, an important step is to
gather rich data (Charmaz, 2014, p. 22). Often researchers use interviews to obtain the
required information from the study participants’ point of view. Interviews, however, are not
the only means to obtain information. In the end, the aim and questions of the research should
determine the appropriate data collection method (Charmaz, 2014, p. 27). In this study, we
applied a combination of ethnographic methods and interaction analysis (Suchman & Trigg,
1991, p. 75). Ethnographic methods are tools for gathering rich data through participant
observation, analysis of documents and questionnaires (Charmaz, 2014, pp. 22,35). In
addition, we used video data to capture the richness of interaction in team meetings (see also
chapter 2.4 for the comprehensive rational for why we use videos instead of interviews);
video technology is an essential tool for interaction analysis (Jordan & Henderson, 1995, p.
39). In the following sections, we describe ethnography and interaction analysis and discuss
the pros and cons of using video data for these approaches.

5.1.1 Ethnography

Ethnography is a research approach with its roots in social and cultural anthropologists’ study
of the culture of small societies (Goulding, 2005, p. 298). Its original application was to
document and interpret the modes of life of foreign cultures, i.e., cultures different from the
researcher’s culture (Hammersley & Atkinson, 2007, p. 1). Besides the study of tribes in
foreign cultures, ethnography is also used to study “[...] our own subcultures, including
communities, professions, experiences, and organizations” (Ruhleder & Jordan, 1997, p. 248).

For the purposes of this work, we used ethnographic methods in combination with grounded
theory methods to account for the characteristics of teams as complex, adaptive and dynamic
systems (McGrath, 1997, pp. 14-16), who are embedded in a larger social system (Cohen &
Bailey, 1997, p. 241). The combination of grounded theory and ethnography is not
extraordinary. For example, Pettigrew (2000) discusses the benefits of combining both
methods in consumer research. Studies from social science on small groups and teams used to
rely predominantly on laboratory experiments (McGrath, 1997, p. 15). With respect to
research on group performance in organizations, Guzzo and Shea (1992, p. 306) observed that
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ethnographic methods become more prevalent in addition to a shift from laboratory to field
experiments. Regarding the study of innovation activities in teams (e.g., group brainstorming)
laboratory experiments are still predominate (Paulus & Brown, 2007, p. 248). Although these
studies lead to the identification of facilitating and inhibiting factors to creative idea
generation processes, the complex processes in individuals and groups are still not fully
understood (Paulus & Brown, 2007, p. 248). The benefit of ethnographic analysis is the
thorough study of activities and their relations in a complex social situation, which might lead
to new answers to questions that are taken for granted (Myers, 1999, p. 5). An example of an
ethnographic study in research on information systems is Orlikowski’s (1991) study regarding
information systems related change of control mechanisms in organizations. In this study, she
found empirical evidence that contradicted previous theoretical reasoning about the positive
effects of information technology (Orlikowski, 1991, p. 39).

In ethnographic studies, data is used for the inference of hypothetical pattern (Goulding,
2005, p. 300). Ethnographers abstract from what people say or do in order to elicit the “[...]
shared system of meanings [...]” (Goulding, 2005, p. 298) of the group studied. An important
sources of data are participant observation, interviews and documents (Myers, 1999, p. 4). In
this study, we use a mixture of participant and non-participant observation to study what is
really going on in teams with regard to the inclusion or exclusion of ideas, rather than
theorizing about what should be going on. In relation to the overall project, in which our
study was embedded, we conduced an overt participant observation, in which the study
participants were aware of the researcher’s identity and the general purpose of the study (Di
Domenico & Phillips, 2009). Participants were told the study investigates an individual’s
behavior while using methods of idea generation and prototyping in project teams. The
researcher’s role was that of the teams’ mentor. That is, the researcher was not part of one of
the teams but rather an advisor, who guided the project teams’ activities and line of action. In
relation to the team meetings, which constitute the main objects of our analysis, we conducted
a non-participant observation. In the team meetings, the researcher was only present at the
beginning in order to briefly introduce the meeting task and at the end to discuss the
meeting’s result with the teams. Thereby, the researcher took over the role of the teams’
mentor. The researcher was not present during the teams’ actual work on the meeting task.
According to Gold’s (1957) distinction of possible roles in field studies, over the complete
course of the project we predominantly took on the role of an observer as participant with
instances of a complete observer (i.e., the videotaped meetings). Although we did not become
a direct part of any of the teams studied, we engaged on many occasions in discussions with
the teams about possible options on how to proceed as well as about ideas to enhance the their
proposed solutions. The videotaped meetings were used to observe the teams’ activities
regarding idea inclusion and exclusion without influencing them. After the meeting, we
actively engaged in discussions with the teams regarding their meeting results and gave them
advice in the role as the teams’ mentor.

5.1.2 Interaction Analysis

Interaction analysis is a method for the investigation of individuals’ interactions with each
other and with objects in their environment (Jordan & Henderson, 1995, p. 39). Its roots lie in
various methods of social science, including participant observation and conversation
analysis. One of interaction analysts’ basic assumptions is “[...] that knowledge and action
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are fundamentally social in origin, organization, and use, and are situated in particular social
and material ecologies” (Jordan & Henderson, 1995, p. 39). That is, cognition is socially and
structurally distributed (Hollan et al., 2000, pp. 176-178) and therefore knowledge and
practice are situated in the interactions among individuals and their use of artifacts (Jordan &
Henderson, 1995, p. 39).

We apply the methods of interaction analysis because the phenomenon under investigation
occurs in the context of social and sociomaterial’ interactions (cf. van Osch & Mendelson,
2011, p. 6f). Teamwork is inherently social (Hackman, 1987, p. 317) and design teams
commonly create and interact with artifacts in order to cope with the ambiguity of their
collaborative tasks (Stigliani & Ravasi, 2012, p. 1233). That is, cognition in teams is socially
distributed as the team members exchange and process information among each other
(Mangalaraj et al., 2014, p. 250) and it is structurally distributed as the team member interact
with external representations of their own thoughts and of the thoughts of others (Kirsh, 2010,
p. 454).

A major data source of interaction analysis is video data (Jordan & Henderson, 1995, p. 39).
The main objects of investigation are not the outcomes of activities (e.g., documents or
protocols) or ex post reports about activities (e.g., interviews or surveys) but the particulars of
social interactions among members of a community of practice and how they unfold in time
and space (Jordan & Henderson, 1995, p. 41). Video data enables an in-depth analysis of
interactive phenomena through the possibility to watch interesting sequences over and over
again with multiple viewers and on multiple occasions (Jordan & Henderson, 1995, p. 39;
Ruhleder & Jordan, 1997, p. 255). This makes video data also interesting for grounded theory
research on interactive phenomena because it enables constant comparison of sequences of
interaction and thus informs the researcher’s emerging theory trough observations of the
actual interaction instead of a description of it.

A variety of activities that fit well into the application of grounded theory methods and
ethnographic observations have to be performed in the course of a video-based interaction
analysis (cf. Knoblauch, Tuma, & Schnettler, 2014, pp. 444-446). According to Suchman and
Trigg (1991, p. 80) interaction analysis is an ongoing process that involves the following
interrelated activities: (1) viewing and re-viewing the videotapes either alone or in a group,
(2) generating logs about observed activities and the video content, (3) analyzing individual
sequences in detail, (4) integrating multiple records of the same activity, (5) gathering similar
activities into collections and identifying conceptual categories, and (6) comparing multiple
analytical perspectives regarding the same activity.

5.1.3 Pros and Cons of using Video Data and Video Analysis

Video recordings are a valuable source of data. This is especially true for the investigation of
complex social behaviors and sociomaterial interactions (Jordan & Henderson, 1995, p. 39;

* Sociomaterial is a fusion of the two terms socio and material. According to Orlikowski (2007) “[..] the social
and the material are considered to be inextricably related — there is no social that is not also material, and no
material that is not also social” (Orlikowski, 2007, p. 1437).
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Ruhleder & Jordan, 1997, p. 246f; Suchman & Trigg, 1991, p. 75f; van Osch & Mendelson,
2011, p. 6). Yet as with any source of data, the use of video data comes with inherent
advantages and challenges. In the following, we discuss the advantages and challenges of
collecting and using video data for the research on human subjects.

Challenges in Matters of Collecting and Using Video Data

An important downside of video recording is that it may change the behavior of people, and
thus, distort the observed phenomena. Yet this applies to any kind of obtrusive method of
recording (Jordan & Henderson, 1995, p. 56), including audio recording during interviews for
subsequent transcription. In addition, research has shown that people quickly forget about
being filmed when they engage in cognitively demanding activities (Jordan & Henderson,
1995, p. 55). For example, Wiemann (1981) investigated the possible reactivity of video
recording. The study lends support to the common assumption that behaviors, which are
typically out of awareness, are not affected by video recording. In addition, it was found that
anxiety declined and stabilized within three minutes (Wiemann, 1981, p. 309). However, with
regard to the responsiveness of participants indications of a social desirability effect was
found, because individuals, who were aware of being video recorded, were also more
responsive (Wiemann, 1981, p. 310). In conclusion, Wiemann (1981, p. 310) suggests to
inform participants of being video recorded and then make the video recording as unobtrusive
as possible. Following this advice, we informed the observed individuals in our study that
they would be video recorded. In addition, we used recording devices that were unobtrusive,
needed no operator and fitted well into the ambience of the room. We used the webcams of
two out of five iMacs, which were standing in the meeting room, for the video recordings and
we used a smartphone for the audio recordings. In these conditions, people are likely to
quickly habituate to the situation of being video recorded (Jordan & Henderson, 1995, p. 55).
This was also observable on our videos. As soon as individuals became involved in the task of
the meeting the camera effects visibly wear off and instances, in which they engaged in talks
about the course and the teaching team, clearly indicated that they forgot about being video
recorded.

Another difficulty of video data is that, despite the best efforts in setting up and conducting
the video recording, the “[...] record will always be impoverished in some way or other [...]”
(Jordan & Henderson, 1995, p. 54). It is impossible to capture everything on video that
happens in reality. The setup of the recording device (e.g., direction and zoom) determines the
individuals and objects that are visible or audible and who or what is not (Jordan &
Henderson, 1995, p. 53). By using recording devices with a fixed position that needed no
operator we were able to make the recording unobtrusive (see previous point). The drawback
of this setting, however, is that the setup of the recording device cannot be manipulated
during the videotaping. If the observed participants, for example, work in other parts of the
room as we had expected, then they might not be captured on the video. As a countermeasure,
we used two recording devices that captured different parts of the room. Nonetheless, what
the recording device did not capture cannot be analyzed (Jordan & Henderson, 1995, p. 54).
This is also true for situations, in which on person covers another one. For our study, we used
two devices for audio and video recording that captured different parts of the room and a
supplemental device for audio recording that was placed in the center of the room. Thereby,
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the fixed position of the recording devices provided the benefit to cover the scene consistently
over all recordings (Jordan & Henderson, 1995, p. 54).

Besides the difficulties that are related with the collection of video data, other drawbacks are
concerned with the data itself and the inherent loss of information (Jordan & Henderson,
1995, p. 53). A video provides not an objective, correct representation of the recorded reality
but rather “[...] a transformation of that world [...]” (Jordan & Henderson, 1995, p. 53). The
original event is always more rich than the transformation. For example, the lighting
conditions on the video recording are different than they were in reality. It depends on the
light intensity of the recording device. Therefore, things might appear to be darker than they
were in reality or certain objects are not recognizable because they are covered in a shadow.
Recorded sounds and voiced are different, too. Depending on the environment and the
distance between the speaker and the recording device, some statements might not be
understandable due to overlaying sounds. Moreover, a three-dimensional scene is captured on
a two-dimensional video. This might influence the interpretation of interactions between
individuals or between an individual and an object.

Another disadvantage of video analysis is concerned with the researcher’s interaction with the
collected video data during his or her analysis. The analysis of video data requires a
substantial investment of time and effort (Jordan & Henderson, 1995, p. 50). Transcribing the
videos is often one of the first steps in the analysis of video data (Suchman & Trigg, 1991, p.
77). Depending on the level of details that should be captured in the transcript, this can be a
very demanding and time-consuming task due to the rich content. In addition, the search for
instances of particular events or activities is tedious and requires a meticulous preparation and
documentation of the acquired video data (Jordan & Henderson, 1995, p. 50). Moreover,
unlike other tasks, including the execution of common statistical tests, the analysis of videos
cannot easily be delegated to subordinates or helpers as a profound understanding of the
object of investigation requires “[...] proceeding through successive approximations until the
relevant analytic categories are identified” (Jordan & Henderson, 1995, p. 50). That is, the
researcher has to spend a considerable amount of time and has to deeply engage in the
analysis of the video data in order to draw valuable conclusions based on the observed scenes.

Advantages and Benefits in Matters of Collecting and Using Video Data

Although video data and its analysis have considerable disadvantages, which are discussed in
the previous section, it enables unique possibilities for the study of complex social
interactions. The selective collection and analysis of video recordings is a valuable analytic
tool especially for the study of work practices in complex real-world settings (Jordan &
Henderson, 1995, p. 50; Ruhleder & Jordan, 1997, p. 256). According to Jordan and
Henderson (1995), video approximates direct observation and thereby helps to overcome the
gap “[...] between what people say they do and what they, in fact, do” (Jordan & Henderson,
1995, p. 50). For example, Weick’s (1995) research on groups and teams suggests that
individuals engage in ex post activities, in which they try to make sense of events. Thereby,
their explanation of what happened is not a faithful account of the actual event but rather an
ex post rationalization based on ex ante hypotheses about causal relationships (Weick et al.,
2005, p. 415) with an unconscious focus on plausibility instead of accuracy (Weick, 1995, p.
57). If we are interested in what actually happens in teams instead of the team members’
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interpretations of what happened, video data is the best we can get (Jordan & Henderson,
1995, p. 50).

An alternative approach to video recordings of participants would be to directly observe them
combined with taking field notes. However, even a trained observer cannot capture all the
simultaneous and overlapping interactions that take place in meetings with several individuals
(Jordan & Henderson, 1995, p. 52; Ruhleder & Jordan, 1997, p. 255). In addition, words are
less rich than pictures. Thus, field notes cannot capture the full complexity of the interactions
between several people (Ruhleder & Jordan, 1997, p. 255; van Osch & Mendelson, 2011, p.
6). Video, on the other hand, preserves theses events and the individuals’ interrelated
activities. This allows the careful analysis of the observed scenes. Field notes might provide
supplementary information for the analysis, while the video provides rich information on the
observed events (van Osch & Mendelson, 2011, p. 6). Thereby, video is a powerful tool to
support the analysis of interactions because of its capability to capture and preserve rich
records of events and activities (Henderson, 1989, p. 105). That is, video recordings preserve
sequences of events in a certain context, and thus, enable the identification of antecedents that
led to a particular state (Ruhleder & Jordan, 1997, p. 256).

A further benefit of video data is the “[...] permanence of the primary record in all its
richness” (Jordan & Henderson, 1995, p. 52). That is, a video recorded interaction is
permanently stored. This enables the replay of interesting scenes over and over again in order
to keep track of the simultaneous or overlapping activities of several individuals and allows
for an accurate and in-depth analysis of these interactions (Jordan & Henderson, 1995, p. 52).
For example, a researcher can focus on different aspects of an event each time he or she
replays the video until he or she accurately understands the observed scene. In addition, video
data enables the comparison of different sequences in order to identify similarities and
differences in the participants’ behaviors and interactions (Suchman & Trigg, 1991, pp. 78,
80). This possibility is essential for constant comparison in grounded theory research
(Charmaz, 2014, p. 323; Knoblauch et al., 2014, p. 445).

In addition to the possibility to view and listen to video recordings for an unlimited number of
times, video data has a further advantage. Video records make it possible to analyze the same
events or activities form various perspectives and at different points in time (Ruhleder &
Jordan, 1997, p. 255; Suchman & Trigg, 1991, p. 80; van Osch & Mendelson, 2011, p. 6).
Seeing something only for one time might cause a researcher to draw erroneous conclusions
(Suchman & Trigg, 1991, p. 78). The emotions that the researcher experiences during the
observation might influence his or her interpretations and perspectives (Schultze, 2000, pp.
6f, 21). The possibility to view and review observational data helps in correcting those
potential incorrect interpretations (Suchman & Trigg, 1991, p. 78).

5.2 Research Setting

The context in which teams operate is an important but often neglected factor in research on
teams (Chiocchio & Essiembre, 2009, p. 392; Cohen & Bailey, 1997, p. 279). Therefore, this
section provides a comprehensive description of the general context of our study on teams.
Following Charmaz’s (2014, p. 14) constructivist grounded theory approach, we acknowledge
our subjectivity and involvement in the construction and interpretation of the data collected
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and studied in our empirical study on idea inclusion and exclusion. Consequently, we deem it
important to lay open our previous experience with innovation projects and student teams.

The section is structured as follows. First, we provide background information on the research
setting and describe our previous experience with respect to projects similar to those
investigated in this thesis. Second, we describe the similarities and differences between
innovation projects in the discovery phase of the innovation process that are carried out by a
company’s project teams and those projects that are commissioned by a company and carried
out by student teams as an assignment in a university course.

5.2.1 Background Information on the Research Setting

Previous to this study, we explored several cases. Thereby, we investigated factors that
influence the creativity of a team’s outcome. These studies (see Table 1) were part of a three-
year research project with the department IT Car Concepts at AUDI AG, which is concerned
with the preliminary design and development of innovative application for the connected car
(cf. Bauer, 2011; Hoffmann & Leimeister, 2011). During this research project, we conducted
and observed three advanced practical courses at TUM that were commissioned by employees
of the department IT Car Concepts at AUDI AG. In addition, we conducted and observed one
advanced practical course at TUM that was jointly commissioned by employees of
RE’FLEKT GmbH, which is a company in the field of user-oriented augmented reality
solutions (see also chapter 5.4.4), and members of ParkMiinchen, which is a startup that
developed a mobile application for finding free on-street parking spaces in cities. Overall, the
observed teams worked on a similar task: The development of innovative and profitable
mobile services to support effective and sustainable individual mobility.

The observed cases were embedded in the graduate-level university course “Advanced
Practical Course: Automotive Services”. This is a semester-long (i.e., about four months)
course at TUM for master students who are enrolled in a degree program such as computer
science or information systems at the TUM Department of Informatics. Students receive a
grade for the participation in this course. This grade constitutes one-twelfth of their overall
grade for their master’s degree. Depending on the degree program it is either an optional
subject or an elective course. In both cases students can choose among several practical
courses with different main foci.

The aim of this advanced practical course is to provide students with the possibility to
experience the full cycle from an idea to a potential start-up company. Thereby, the students
work in small teams (usually 3 to 5 team member) on the creation of an innovative solution to
a real-world problem. The course assignment consists of problem identification, idea
generation, service design, business case, and development of a functional prototype as well
as a promotional video to showcase the proposed solution. The corporate partner specifies in
coordination with the lecturer and the teaching assistants the problem that the student teams
will address during their semester-long project. This ensures the practical relevance of the
addressed problem as well as its suitability for a university course. Employees of the
corporate partner give the teams feedback and ensure the practical relevance of the designed
solutions. The problem is intentionally phrased as an ambiguous challenge that requires the
team to identify a specific problem in the first place and afterwards develop a suitable



Research Setting 51

solution to this problem. For example, in the summer term 2011 the teams were asked to
develop an innovative in-car application to provide a meaningful service to a car driver by
using social media. In order to avoid obvious solutions like the in-car integration of a
Facebook application, which is already taken care of by car companies, the teaching assistants
asked the students to interview car driver and identify the major problems they face when
driving a car. For example, the team ParkWunder considered finding an empty parking space
in cities as an important problem. The team’s solution was then a mobile application that
connects a car driver, who is about to leave a parking space, and a car driver, who is searching
for an empty parking space. The synchronous connection of searcher and offerer enables them
to exchange the parking lot by using a procedure, which the team called ‘handshake’. After
the university course was finished the team presented their solution to a broader audience of
employees of the car company, which participated in this course as the practical partner. In
agreement with the car company the students founded a non-profit startup and made their
smartphone application (ParkMiinchen) available in the Apple App Store. The car company
proceeded to work on this solution, too. Overall, the cooperation between employees of
companies, university staff and students lead in the past to the development of promising
proposals for innovative mobile services. Some of the ideas developed in this university
course were taken up and further developed either by the corporate partner or by the students.

Table 1. Overview of the cases of the Advanced Practical Course: Automotive Services
that where used as pilot studies

Case | Term |Number of |Topic Challenge Corporate
No. teams (Avg. partner
team size)
Development of an innovative in-
| | summer 4 (4) Social car application to provide
2011 media meaningful services to the car
driver by using social media
. .. | Department IT
. . Development of an innovative in-
2 winter 3(2.3) Mobil car application to enable mobile Car Concepts
2011/12 ‘ work PpLCation 1o o0 at AUDI AG
work while driving a car
Combination of existing and
summer Mobility novel digital mobl'hty services in
3 4 (5.25) . order to provide a new
2012 services . .
meaningful service to the
customer
. 'D.evelopn?ent of an 1nnovtat'1ve REFLEKT
summer Parking | digital service to make additional
4 4 (3.5) . . . . GmbH and
2013 services | parking for car drivers available ..
. . . ParkMiinchen
without high up-front investments

The first four cases of the advanced practical course had enabled us to gain a deeper
understanding of how teams collaboratively address an assigned design problem and evolve
their initial ideas into proposed solutions. All observed student teams were asked to create
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innovative solutions to topics assigned by the respective corporate partner. Table 1 provides
an overview of the topics that were addressed in the four cases. According to Amabile (1998,
p. 81) freedom in terms of the autonomy to decide how to approach a goal fosters the intrinsic
motivation of team members, which in turn is beneficial with regard to their creativity.
However, for new product development projects it is rather unrealistic that a team can freely
decide which new product they want to build. There are almost always external requirements
like the corporate strategy or management decisions that the team has to comply with.
Therefore, employees of the corporate partner formulated an abstract challenge that specified
a direction for the student teams. The teams could then develop their own ideas freely within
the given limits.

We embedded our research in the “Advanced Practical Course: Automotive Services” at
TUM for the following six reasons. First, this allowed us to closely observe the behavior of
individuals and teams in design projects and yet study teams in a setting that is suitable to
yield practically relevant findings. Teams of students that work on a course project are ,,[...]
as real as any other type of teams* (Chiocchio & Essiembre, 2009, p. 385).

Second, we could influence the conditions of the setting for subsequent projects based on our
lessons learned. For example, we could use different idea generation approaches or vary the
duration of the idea generation phase compared to the elaboration and implementation phase.

Third, employees of a company formulated the challenges for the project teams based on
topics that were of practical relevance for them. Thereby the teams tackled real-world
problems, that is, problems that have neither obvious solutions nor a single correct solution.
This requires teams to generate and explore alternative ideas, discuss and negotiate which
ideas to choose, and finally choose an idea according to their preferences (McGrath, 1984, p.
61). The generation of an innovative solution for an abstractly formulated challenges or the
development of concepts for new software produces are open-ended tasks (Briggs & Reinig,
2010, p. 128) with an ambiguous goal. This is, because the assessment of the outcome is
dependent on the evaluator’s individual preferences as well as the temporal and social context
(Goh et al., 2013, p. 165; Lampel, Lant, & Shamsie, 2000, p. 264f).

Fourth, the teams had to complete interdependent tasks, which required them to collaborate.
Research suggests that collaborative work on the elaboration of an idea increases its quality
(Blohm et al., 2011, p. 117) measured in terms of novelty, relevance, elaboration and
feasibility (Blohm et al., 2011, p. 110).

Fifth, the teams engaged in the development of the final deliverable over a period of several
months. Thereby, the team members had enough time to develop a team identity and get to
know each other during their collaborative work on achieving a joint goal (Schilpzand et al.,
2011, p. 63). When studying team processes, this is preferable compared to laboratory
experiments, in which teams are created randomly in an ad hoc manner and work together
only for a short period of time (McGrath, 1997, p. 16; Mullen & Copper, 1994, p. 213;
Schilpzand et al., 2011, p. 63f).

Sixth, the participants knew beforehand about the challenging course assignment of creating
an innovative solution in a small team. As they chose this course among several available
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options, it could be assumed that they were interested in the development of an innovative
mobile service. Furthermore, the teams could pursue their own ideas within certain limits,
received attention from a renowned company’s employees, and worked in a supportive but
challenging environment. Therefore, it could be assumed that the assigned project was
meaningful and important for them. In addition, as the teams participated in academic work
with course credit as their performance incentive, it could be assumed that they were
functioning work teams (Barry & Stewart, 1997, p. 67; Schilpzand et al., 2011, p. 64).

5.2.2 Similarities and Differences between Company and Student Projects

The close cooperation with employees of the department IT Car Concepts at AUDI AG
during the three-year research project enabled us also to gain a nuanced understanding of the
department’s work practices regarding idea generation as well as the design and development
of innovative mobile application and digital services. We had the chance to work with
employees of the department on a regularly basis, attend meetings and discuss opportunities
for new projects. In addition, we supported some of the department’s other cooperation
projects with universities (one at Technische Hochschule Ingolstadt, Germany, two at
University of St.Gallen, Switzerland, with one of which was a joint project together with the
University of Modena and Reggio Emilia, Italy), in which student teams designed and
developed digital services for the connected car in order to attract new customers.

Table 2. Overview of the differences and similarities regarding the roles between real-
world company projects and student projects

Role

Function

Company Project

Student Project

Project Leader
at contracting
authority

Specifies topic and
assess results

Employee at contracting
authority

Employee at contracting
authority & lecturer at
university

Project Leader
at contractor

Coordination
between
contracting
authority and
project team

Employee at contractor
(Can also be the team
leader at contractor;
supervises several
teams)

Teaching assistant(s) at
university
(Supervises several teams)

Team Leader

Coordination
between contractor
and project team

Employee at contractor
(Can also be the project
manager at contractor;
supervises one team)

Student at university

(A member of the student
team; contact person for
the teaching assistant;
contributes directly to the
project outcome)

Project Team

Design and
development of the
outcome

Employees at contractor
(Mostly heterogeneous
teams in which people
with different
specialization work
together)

Students at university
(Mostly homogeneous
teams in which students
enrolled in computer
science or information
systems work together)

Over the course of our project at the premium car manufacturer we noticed a prevailing
approach with respect to the development of an innovative digital service: First, define a
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problem or opportunity and then commission a supplier to develop a solution for the assigned
problem. During the project the contracting authority (i.e., the project leader, who is
responsible for this project at the car manufacturer) and the contractor (i.e., either a developer
for small projects or a project leader at the supplier for larger projects) regularly meet, discuss
the current status of the project and define the future course of action. For small suppliers the
role of the project leader at the contractor can also be taken directly by the team leader. The
project team creates the actual outcome of the project. As shown in Table 2, the development
projects for innovative digital services at a company and the projects carried out by the
students in a practical university course like the “Advanced Practical Course: Automotive
Services” are structurally very similar. Major differences are the absence of contracts and
payments between the contracting authority (company), the contractor (university) and the
project team (employees vs. students) as well as the kind of extrinsic motivators (monthly
salary vs. a grad at the end of the semester). In addition, not all students have work experience
and the consequences of failing in a student project are less severe than in real-world projects.
Moreover, the authority to give directives is limited in the student projects, i.e., decisions
regarding the project’s outcome have to be reached by consensus between the university staff
and the student project team rather than being enforced by instructions, which is possible for
company projects.

5.3 Sample and Case Selection

This section describes the sample and the case, which we had selected for our study. Thereby,
we intent to draw a rich picture regarding our study’s context and the investigated subjects.

The section is structured as follows. First, we explain why we used a student sample instead
of observing practitioners. In addition, we explain our rationale why we think that a student
sample is appropriate for this research and yields insights on teams that are interesting and
valuable for both companies and academia. Second, we describe our case selection criteria.

5.3.1 Sample Selection

We decided to observe teams of graduate students who work on a course project in an
academic setting for two reasons. First, we wanted to interact intensively with the project
owner (i.e., the course’s corporate partner) as well as with the project teams (i.e., the course’s
student teams) and closely observe the teams’ work and progress. Second, we wanted to study
team meetings, in which teams work on certain tasks, and videotape these meetings for a
subsequent in-depth analysis.

The observations of team members during actual instances of interactions is believed to be an
ideal research design for the study of project teams that is, however, hard to implement
(Vlaar, van Fenema, & Tiwari, 2008, p. 246). Observational methods are especially beneficial
when the behavior of interest is social (i.e., involving interaction between two or more
participants), and when the phenomenon of interest is a process rather than an outcome (i.e.,
the ways and means by which interaction unfolds over time). In this respect, the collection of
video data is a helpful practice in research on interactions in teams (Knoblauch et al., 2014, p.
436).
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Although participant observations are possible to obtain in field research it is rare to have the
opportunity to observe the confidential meetings of teams working on innovation projects, let
alone videotape them and analyze the behavior of employees at work. Due to the sensitivity of
innovation projects in highly competitive markets such as the automobile industry it is not
surprising that companies are reluctant to the idea of having their design teams videotaped
during meetings, in which they discuss the company’s next product invention.

An alternative approach, which is commonly applied to gain information about social
phenomena that are hard to observe, would be the conduction of interviews. Considering the
advantages and disadvantages of video and interview data for our planned multifaceted
qualitative analyses (see chapter 2.4), we opted for video data. Video data has advantages
over interview data including the possibilities for an in-depth analysis of complex interactions
(Knoblauch et al., 2014, p. 436; van Osch & Mendelson, 2011, p. 6). The use of a student
sample gave us the opportunity to obtain video data as well as detailed information about the
context of the project, the executed tasks, and how the teams approached the tasks.

However, the use of a convenience sample of students comes with well-known disadvantages
in terms of a limited generalizability of the results (Bello, Leung, Radebaugh, Tung, & Van
Witteloostuijn, 2009, p. 362f). Even though the observation of practitioners in employment
settings might lead to superior findings in terms of practical implications, numerous studies of
student teams have already yielded useful findings regarding the dynamics in teams and group
creativity (e.g. Barczak, Lassk, & Mulki, 2010; Chiocchio, 2007; Chiocchio & Essiembre,
2009; Gersick, 1988). As Chiocchio and Essiembre (2009) noted in their meta-analytic review
on cohesion and performance of different types of teams: “Teams of undergraduate or
graduate students are as real as any other type of teams” (Chiocchio & Essiembre, 2009, p.
385).

Still, it could be argued that practitioners have more experience in project work, and
therefore, behave differently compared to students. Yet regarding group development and
group behavior Gersick (1988) observed in her grounded theory study on transition in work
teams that teams of students and teams of practitioners followed the same underlying pattern
over time. In addition, team assignments are increasingly common in university seminars and
practical courses (e.g. Deeter-Schmelz et al., 2002), and thus, graduate students can be
expected to have at least preliminary experience in teamwork.

Furthermore, it could be argued that a student sample is systematically different from a
practitioner sample because of its narrow age range and the high educational background of
the participants (Sears, 1986, p. 521). However, with regard to the context of teams for new
product development a high educational background is quite common (e.g. Ancona &
Caldwell, 1992, p. 327; Hirunyawipada & Paswan, 2013, p. 2334). In addition, an average
age of the team members below 30 years is not uncommon among software development
teams that create products such as mobile applications (e.g. Goh et al., 2013, p. 165).

Overall, we came to the conclusion that the advantages of using graduate students in our
study outweigh the disadvantages of a limited generalizability of the results. The use of a
student sample gave us the opportunity to obtain the video data necessary for an in-depth
analysis of the complex social interactions during team meetings. In addition, we could gather
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comprehensive information about the setting of the projects and how the teams approached
the tasks over the course of the projects. At the same time, it enabled us to study functional
project teams who work collaboratively on interdependent tasks, interact on multiple
occasions over the course of several months, share responsibility for their outcome and have
to make interdependent decisions about what they create.

5.3.2 Case Selection

We decided to embed our study into an advanced practical course in an academic setting in
order to investigate the phenomenon of interest in a more realistic setting for an innovation
project compared to laboratory experiments. In addition, this setting enabled us to
simultaneously study several project teams in a comparable setting. Even though we opted for
the investigation of a case in an academic setting, we choose a setting that replicated
important features of the business world. Therefore, we applied the following case selection
criteria.

First, we selected projects, in which student teams tackled real-world design problems in a
setting that features typical characteristics of projects and project-related meetings, for
example, the existence of a deadline (Gersick, 1988, p. 13). Real-world problems consist of
well- and ill-structured components (Goel, 2014). For well-structured problems the start and
goal states as well as the necessary transformation functions are known (Goel, 2014, p. 3). An
example by Goel (1995) of a well-structured problem is the game tic-tac-toe, in which nine
blank squares on a sheet of paper constitute the start state. Placing a mark in anyone of the
blank squares is the transformation function. Placing three marks of the same kind in a
consecutive horizontal, diagonal or vertical line is the goal state (Goel, 1995, p. 77). In
contrast, ill-structured problems exhibit only incomplete information about the start and goal
state as well as the necessary transformation. In addition, while some of the constraints are
inherent of the task others are flexible and negotiable (Goel, 2014, p. 3f). An example by
Goel (1995) of an ill-structured problem is the task to design a building: neither the start and
goal states are specified nor the transformation function (Goel, 1995, p. 78). Thus, in tackling
ill-structured problems, teams face manifold options of possible means (i.e., tools and
techniques) for developing a solution. This is quite common for projects. A team carries out
routine and non-routine tasks to create a unique outcome (Manning, 2008, p. 31). In the
selected case, practitioners of the corporate partner provided the problem statement, which
was formulated as an abstract challenge. The teams worked on those challenges and presented
their results to practitioners of the corporate partner as well as to the teaching team and the
other students, who participated in this university course. Hence, the students received
feedback from a broad audience. In addition, the teams were required to interview potential
users of their service in order to learn more about the requirements and needs of their target
customers.

Second, project teams that work on the design of new products commence the projects not
knowing exactly what the final outcome will be (Wiltschnig et al., 2013, p. 515). Therefore,
the project teams have to cope with uncertainty and they have to learn, invent, and change as
they create something new (Gersick & Davis-Sacks, 1990, p. 146). In the selected case the
final result of the project was unknown in advance and depended mostly on the decisions of
the teams. Only certain deliverables (e.g., project documentation, final presentation,
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demonstration video and an experienceable prototype of their mobile application) were
specified in advance. This required the teams to simultaneously evolve a shared
understanding of the problem and develop possible solutions to the problem (Dorst & Cross,
2001). In doing so, the teams had to engage in communication processes, in which they used
several qualitatively different languages, including natural language (e.g., to explain and
discuss their ideas), sketching (e.g., to illustrate a suggested user interface design), business
jargon (e.g., to describe a sound business model) and programming languages (e.g., to
implement prototypes of their mobile applications). Therefore, the teams engaged in a variety
of activities that made use of different forms of representation and fostered various modes of
collaboration, which are common in design projects.

Third, we studied small teams, who worked collaboratively on open-ended tasks that required
the generation and elaboration of a creative solution in an ambiguous and uncertain setting.
The observed project teams tackled issues at the early stages of the innovation process. More
precisely, we studied the discovery phase of the innovation process (cf. Durmusoglu &
Barczak, 2011, p. 322), in which idea generation and concept development take place (Reid &
de Brentani, 2004, p. 171; Trott, 2008, p. 14). During this phase, teams engage in activities
that are typical for design problem-solving including problem scoping and framing activities
as well as the generation and refinement of preliminary ideas in order to evolve a tentative
solution into a final one (Goel, 2014, p. 5). In addition, we observed projects in which the
development of novel and useful mobile services, which are accepted by others, was the core
requirement. Mobile services are technology-based services that offer their value during usage
in a specific context (Sandstrom, Edvardsson, Kristensson, & Magnusson, 2008, p. 113).
Hence, teams have to cope with changing and unclear requirements, because the evaluation of
the outcome is dependent on the evaluator’s individual preferences as well as the temporal
and social context (Lampel et al., 2000, p. 264). This context makes recurrent communication
within and beyond the team necessary.

Overall, we studied the topic of idea inclusion and exclusion in the context of project teams,
who develop interactive services that are offered and accessed via mobile applications. The
definition and assessment of these mobile services is highly subjective and depends on the
social and temporal context (Lampel et al., 2000, p. 264). That is, there is no right or wrong
solution but only a more or less preferable one from the idiosyncratic perspective of the
audience. In addition, the outcome is open-ended and hard to specify (Goh et al., 2013, p.
165). Yet, the inherent ambiguity based on the interactivity and virtuality of the developed
digital product adds not only an additional level of complexity to the task of the project team
but makes it also highly relevant for today’s companies and their need to create innovative
products.

5.4 Descriptions of the Investigated Case

This section describes the investigated case. For the study of teams, a detailed description of
the circumstances in which the team acts is necessary to enable meaningful interpretation of
the study’s results (Chiocchio & Essiembre, 2009, p. 392; Cohen & Bailey, 1997, p. 279).
Section 5.2 provides an overview of the overall setting, in which we conduced our study.
Therefore, the following sections provide specific background information and describe
explicitly the case investigated for this thesis.
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We observed graduate students who participated in the winter term 2013/2014 of the
university course “Advanced Practical Course: Automotive Services” at TUM. It was the
eighth iteration of this course at TUM. RE’FLEKT GmbH served as the corporate partner for
the second time.

The section is structured as follows. First, we provide information about the goal, challenge
and the requested deliverables of the investigated case. Second, we describe the project teams
and their characteristics. Third, we describe the teaching team because we investigated a
university course in our study. Fourth, we describe the corporate partner, which helped to
create a realistic setting with a higher practical relevance for the student teams. Finally, we
delineate the overall structure of the observed projects.

5.4.1 Goal, Challenge and Requested Deliverables

One of the overall aims of the practical course is to inspire students to tackle the pressing
challenges towards sustainable individual mobility by means of digital technologies. The goal
of the instance of the course, which we analyzed for this thesis, was the design of an
innovative mobile software application that enhances sustainable individual mobility for
travelers on business trips. The respective challenge for the teams was: Integrate the power of
augmented reality and data fusion to enhance sustainable individual mobility for travelers on
business trips.

This challenge requires the consideration of the specific needs of business travelers as well as
the particular offerings of augmented reality and data fusion. Business travelers comprise a
sufficiently large and diverse target audience that gave the teams plenty of opportunities for
the identification of unfulfilled user needs. Augmented reality is an emerging technology that
uses information in real-time in order to integrate virtual enhancements (e.g., text or graphics)
with real-world objects (Nguyen & Lu, 2013, p. 65). Data fusion is a real-time approach to
data integration. With data fusion an application retrieves relevant information not based on
user-initiated queries but rather based on algorithms that use metadata about the available
information as well as the users current task (Beyer, 2007, p. 1f). As the corporate partner of
this course develops augmented reality solutions it was in their interest that the teams’
proposed solutions make use of the augmented reality technology. The lecturer (L) of the
course added data fusion to the challenge because it complements augmented reality in the
creation of pervasive, context and location aware mobile applications.

The broad and ambiguous specification of the challenge gave the teams, on the one hand, the
freedom to generate and pursue their own ideas (within the given limits), but, on the other
hand, it required the creative act of rendering an ill-defined problem more precise (Stacey &
Eckert, 2010, p. 242). The teams had to identify an interesting unsolved problem or
opportunity according to the challenge and then develop a proposed solution. Thereby, the
teams had to iteratively evolve the problem addressed and the tentative solution in a creative
design process (Dorst & Cross, 2001, p. 434). The weak constraints that were imposed by the
challenge gave the teams the possibility to pursue an idea that was meaningful for them.
Intrinsic motivation through personal interest and the challenge of the work itself fosters
creativity (Amabile, 1998, p. 79). In addition, the regular feedback and interest in the teams’
projects from the corporate partner and the teaching team was intended to increase the teams
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effort and motivation without imposing a feeling of control or lost autonomy (Ariely,
Kamenica, & Prelec, 2008, p. 677; Locke & Latham, 2002, p. 708).

Another aim of the practical course is to give students the possibility to experience the full
cycle from an idea to a potential start-up. The project goal for the teams was to identify an
interesting unsolved problem or opportunity with a significant market potential and
demonstrate how this problem could be solved or the opportunity realized by developing a
showcase for their proposed solution. Thereby, students work in small teams on the
collaborative development of a possible solution to the assigned problem. The project result
was defined in terms of deliverables. The teams were asked to create a project journal, in
which they keep records of their course of action, meetings, decisions and lessons learned.
The format and structure of this project journal was not further specified. In addition, the
teams had to accomplish several tasks and document their results as well as give status
reports. The most important deliverable, however, were the artifacts for the final presentation
of the project: a PowerPoint presentation, a marketing poster, a promotional video and an
executable prototype that demonstrates the feasibility of the intended mobile application. The
intent of the final presentation was to ‘sell’ the proposed solution, i.e., find a supporter or
potential ally who help implement it (Kanter, 1988, p. 184) and/or facilitate its diffusion
(Kanter, 1988, p. 191).

In summary, the teams worked on a real-world challenge. They were required to identify an
unresolved problem or opportunity with a significant market potential and showcase their
proposed solution. The final result was a service design, business model and showcase for an
innovative mobile service that attracts others to support the realization of the idea. Overall,
the teams followed a multistage innovation process, in which they (1) identified an
opportunity for innovation (Kanter, 1988, p. 173), (2) convince others to support the idea
(Kanter, 1988, p. 184) and (3) created a prototype of their proposed solution that could be
experienced and used to facilitate the diffusion of the innovation (Kanter, 1988, p. 190f).

5.4.2 The Project Teams

This section describes the participants of our study. First, it gives a general overview of all
participants. The data was gathered via an online survey at the beginning of the course. Table
3 gives an overview of the demographic characteristics of the participants. Initially, 12
students were registered for this course but one student (marked with the alias X) dropped out
after the kickoff meeting, and thus, is not considered any further. Second, we describe the
investigated teams in more detail. For this purpose we use data that was gathered with various
questionnaires (see chapters 5.5.2 and 5.5.3 for a description of the questionnaires),
information that was provided as part of the coursework as well as information from personal
conversations and our observations.

Overall it has to be noted that the small number of individuals and teams in this study makes
it not eligible to draw any general conclusions based on the values of individual personal
attributes or their distribution in the teams. Yet, the description of the teams’ characteristics
with regard to their demographic diversity, composition of language and programming skills
as well as selected personal attributes might help in the interpretation of the teams’ behavior
and results.
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Our sample consists of 11 graduate students attending a master degree program in computer
science (n=5), information systems (n=4), or automotive software engineering (n=2). Two out
of the five computer science studies were exchange students from Wroclaw University of
Technology, Wroclaw, Poland. All other participants were students in the respective degree
program at Technical University of Munich, Germany. Despite the relative homogeneity of
the participants with respect to their general course of studies in the domain of information
technology varied the specific orientation of the three different degree programs. The master’s
program in Informatics*is a research-oriented degree, in which students can choose to
specialize in a variety of areas, including software engineering, scientific computing, and
algorithms. In addition, the program incorporates several interdisciplinary modules that teach,
for example, management skills. The focus of the master’s program in Information Systems’
is on the management of information and communication technology (ICT) within business
organizations. The goal of the program is to educate students with the skills necessary to
develop innovative business solutions in consideration of social, technical and economic
aspects. The master’s program Automotive Software Engineering® is a research-oriented and
application-focused program with a strong focus on software engineering. In addition, it
teaches professional skills and subjects specific to the automotive domain. Each of the degree
programs has a standard period of study of four semesters with each semester lasting for 6
month.

All participants had previously received a bachelor's degree and now took part in the
“Advanced Practical Course: Automotive Services”, which is an English graduate-level
course on developing innovative software solutions at TUM (see chapter 5.1 for a
comprehensive description of the course). The participants were predominantly male (n=9).
About half of them (n=6) were born in Germany. Other nationalities were Chinese (n=2),
Polish (n=2) and Greek (n=1). On average, they were 24.5 years old (SD=1.4). All
participants had, on average, good English language skills. The distribution of the
participants’ primary language was German (n=6), Chinese (n=2), Greek, Polish and English
(each n=1). In addition, the participants had, on average, an advanced experience in more than
two programming languages (mean=2.3, SD=1.7), and possessed at least an expectable
average knowledge regarding software and service engineering, design and economics. Each
participant owned a smartphone and used it frequently. This indicates that the participants
were knowledgeable in matters of using mobile applications. In addition, we learned from
personal conversations with the participants that some of them had already experience in
mobile software development.

* http://www.in.tum.de/en/for-prospective-students/masters-programs/informatics.html
* http://www.in.tum.de/en/for-prospective-students/masters-programs/information-systems.html

¢ http://www.in.tum.de/en/for-prospective-students/masters-programs/automotive-software-engineering.html
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Table 3. Overview of the Participants
Team |Alias’ |Degree Semester (Nationality |Primary (English Gender |Age
Program language |Language
Skills
Al Automotive |3" German German |satisfactory [male 24
Software
Engineering
A |A2 Information |1 German German |good male 25
< Systems
A3 Automotive |3™ German German |good male 25
Software
Engineering
Ml Information  |3" Chinese Chinese |satisfactory [female |24
Systems
g M2 Information |3 Chinese Chinese |good female (24
2 Systems
g M3 Computer o German German |satisfactory male 25
= Science
M4 Computer 2 German German |good male 24
Science
T1 Information |4™ Greek Greek good male 28
Systems
. T2 Computer 1 Polish Polish  |good male |23
Z Science
o
E T3 Computer 1 German German |good male 25
Science
T4 Computer 1 Polish English  |good male 23
Science
s |X Information 2™ Chinese Chinese |satisfactory [female |24
= Systems

5.4.2.1 Characteristics of Team 1: A2B

The team A2B consisted of three Germans who were all male and almost of the same age (see
Table 3 for an overview of the demographic characteristics). All three participated in a degree
program at the TUM Department of Informatics. Two of them (Al and A3) studied
Automotive Software Engineering in their third semester and one (A2) studied Information

Systems in his first semester.

" For reasons of confidentiality, we use pseudonyms here.
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The team members provided the following information with respect to their English language
proficiency and their programming language skills. Two member of the team had a good (A2
and A3) and one (A1) a satisfactory proficiency of the English language. With regard to the
optional information of skills in programming languages provided Al no information. Yet,
based on his course of study (Automotive Software Engineering) we would assume at least
basic skills if not even advanced skills in an object-oriented programming language like Java.
A2 claims to have an advanced knowledge in the object-oriented programming languages
Java and Objective-C and in the relational database design and manipulation language SQL
(Structured Query Language) as well as expert knowledge in languages for web development,
including JavaScript, HTML (Hyper Text Markup Language), CSS (Cascading Style Sheets),
and PHP (PHP: Hypertext Preprocessor). A3 claims to have an advanced knowledge in the
object-oriented programming language Java and the procedural programming language C.
Overall the team seems to have sufficient English language proficiency and more than
adequate programming skills.

Based on information from personal conversations with the team we learned that A1 and A3
knew each other from common lectures prior to this project. A2 was the new entrance to this
social group. In addition, A1 and A3 were both more senior (third semester compared to first
semester) with regard to their course of study. This might lead to situation, in which A2 has to
convince Al and A3 of his skills and the value of his opinion. On the other hand, it provides
the social group of Al and A3 with the possibility to acquire new information and alternative
viewpoints based on A2’s knowledge and previous experience.

The five roles in the team were distributed as follows (see Table 4). A3 was the team leader
and took also care of matters regarding technology and development, i.e., decisions regarding
the selection of technologies and the development of the mobile applications. A2 assumed the
role of the designer, i.e., decisions regarding the screen and interaction design of the mobile
application, and partly also the role of the business decision maker, i.e., taking care of the
mobile service’s profitability. Al took care of service engineering, i.e., the systematic design
and development of the service (Bullinger, Fahnrich, & Meiren, 2003, p. 275), and supported
A2 with regard to business decisions.

The personal characteristics of the team are as follows (see Table 4). Regarding the level of
self-rated creativity the team exhibits a great variety with levels of self-rated creativity
ranging from low (A3) via medium (A1) to high (A2). Therefore, we would assume that A2 is
more likely to generate new ideas and that he is more confident regarding the value of his
ideas. In addition, the diverse level of creativity might benefit the overall creativity of the
team. Creativity is significantly and positively correlated with openness to experience
(McCrae, 1987, p. 1263) and diverse levels of openness to experience among team members
(i.e., having team members who score low on openness to experience and other who score
high) is significantly related to team creativity (Schilpzand et al., 2011, p. 67).

The team members demonstrate a high level of domain-specific personal innovativeness (see
Table 4). Two team members (A2 and A3) show a high level of personal innovativeness with
IT and the third one (A1) rank also in the upper medium level of personal innovativeness.
Therefore, we would assume that the team is open-minded in matters of new ideas and their
possible implementation in the area of IT.
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The team members exhibit a high (A2) to medium (A1 and A3) level of adult playfulness (see
Table 4). A2’s comparatively high playfulness score indicates that he is more likely than his
teammates to enjoy deviant ideas or ideas that seem to be absurd at first sight. Playfulness has
also been shown to correlate significantly and positively with creativity (i.e., the generation of
new and useful ideas) and innovation (i.e., the implementation of own ideas as well as the
ideas of others) (Bateson & Nettle, 2014, p. 221). Based on theses findings, one could assume
that A2 might take on the role of the team’s creative leader in matters of the generation of
new ideas and/or taking up creative ideas of others. However, the effect of differences in adult
playfulness among the team members should not be overrated. To our best knowledge, we are
not aware of a study that investigated effects of divers levels of playfulness among team
members on team outcomes. Yet, playfulness, which can be thought of as an intellectual act
(Proyer & Ruch, 2011, p. 11), has been found to positively affect team cohesion (Bowman,
1987) and promote learning (Kolb & Kolb, 2010, p. 26). In addition, research findings at the
individuals’ level indicate, for example, that greater playfulness relates to greater divergent
thinking capabilities (Lieberman, 1965), improved coping with stressful situations (Magnuson
& Barnett, 2013, p. 139) and greater confidence to achieve one’s aspirations (Proyer, 2012b,
p. 115).

Table 4. Individual characteristics of A2B's team members

Alias Role(s) in the team Personal Attributes
[classification (value)]
Self-rated Personal Adult
Creativity Innovativeness | Playfulness
(range: 1 to 9) in the Domain | (range: 25 to
of IT 175)
(range: 1 to 7)
Al Service Engineering; medium (6) medium (4.50) | medium (99)
Business
A2 Design; high (9) high (5.25) high (137)
Business
A3 Team Leader; low (2) high (7.00 medium (86)
Technology &
Development

5.4.2.2 Characteristics of Team 2: TripAssistant

The team TripAssistant consisted originally of two Germans and one Chinese. After one
student (X) dropt out of the course the remaining two members (M2 and T2) of that team had
to joint one of the other teams. M2, who is also Chinese, joint the team TripAssistant (see
Table 3 for an overview of the demographic characteristics). This team was the only mixed-
gender team with two males (M3 and M4) and two females (M1 and M2). All team members
were almost of the same age. All team members participated in a degree program at the TUM
Department of Informatics. Two of them (M1 and M2) studied Information Systems in their
third semester and the other two (M3 and M4) studied Informatics in their second semester.
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The team members provided the following information with respect to their English language
proficiency and their programming language skills. Two team members (M2 and M4) had a
good and the other two (M1 and M3) a satisfactory proficiency of the English language. With
regard to the optional information of skills in programming languages provided M1 no
information. Yet, based on her course of study (Information Systems) we would assume at
least basic skills in an object-oriented programming language like Java. M2 claims to have an
advanced knowledge in the object-oriented programming language Java as well as a novice
knowledge in the object-oriented programming language Delphi and web development,
including JavaScript and XML (Extensible Markup Language). M3 claims to have an expert
knowledge in the object-oriented programming language Java, advanced knowledge in the
object-oriented programming language C# and novice knowledge in the object-oriented
programming language Objective-C and the procedural programming language C. M4 claims
to have a novice knowledge in the object-oriented programming language Objective-C and an
advanced knowledge in the object-oriented programming language Java as well as in web
development, including JavaScript, HTML, and CSS. Overall the team seems to have
sufficient English language proficiency and more than adequate programming skills.

Based on information from personal conversations with the team we learned that M3 and M4
are friends. They know each other from common lectures prior to this project. In addition,
both live in the same area and travel frequently together to the university (for about 30 to 45
minutes) with a car. We noticed also that M1 had often trouble expressing herself in English
and that she had only basic German language proficiency. Sometime she talked to M2 in a
foreign language that we would assume was their mother tongue Chinese. M2 often helped
M1 in understanding the task description or the team’s current course of action. Based on the
foregoing, we would assume that the team consisted of two social subgroups with M1 and M2
forming one subgroup and M3 and M4 the other. Within the subgroups the members are of
the same gender and nationality, speak the same primary language and study the same degree
program. Overall, research findings suggest that team diversity in the aforementioned aspects
negatively affect team performance and team creativity (Harrison et al., 1998, p. 97; Reiter-
Palmon et al., 2012, p. 297).

The five roles in the team were distributed as follows (see Table 5). M1 took over the role as
the business decision maker, i.e., taking care of the mobile service’s profitability. M2
assumed the role of the designer, i.e., decisions regarding the screen and interaction design of
the mobile application. M3 took care of matters regarding technology and development, i.e.,
decisions regarding the selection of technologies and the development of the mobile
applications. M4 was the leader of the team. The team made no statements about who took on
the role of the service engineer, i.e., the one who takes care of the systematic design and
development of the service.

The personal characteristics of the team are as follows (see Table 5). Regarding the level of
self-rated creativity the team exhibits a minor variety of creativity. Two team members (M1
and M3) assume themselves to be slightly less creative than others and therefore are classified
as medium creative. The other team members (M2 and M4) assume themselves to be more
creative than others and therefore are classified as high creative. Therefore, we would assume
that M2 and M4 are more likely to generate new ideas. They might also be more confident
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regarding the value of their ideas. In addition, the medium to high level of creativity might
benefit the overall creativity of the team.

The team members demonstrate also a medium to high level of domain-specific personal
innovativeness (see Table 5). Two team members (M2 and M3) show a high level of personal
innovativeness with IT. Whereas the other two (M1 and M4) rank on a medium level of
personal innovativeness. Therefore, we would assume that the team is overall open-minded in
matters of new ideas and their possible implementation in the area of IT.

All team members exhibit a medium level of adult playfulness (see Table 5) with M2 showing
the highest and M3 the lowest playfulness scores within the team. The team’s overall medium
level of playfulness suggests that the team might not enjoy too deviant ideas or ideas that
seem to be absurd at first sight. Playfulness has also been shown to correlate significantly and
positively with creativity (i.e., the generation of new and useful ideas) and innovation (i.e.,
the implementation of own ideas as well as the ideas of others) (Bateson & Nettle, 2014, p.
221). In addition, playfulness can be thought of as an intellectual act (Proyer & Ruch, 2011, p.
11). Moreover, it has also been found to positively affect team cohesion (Bowman, 1987) and
promote learning (Kolb & Kolb, 2010, p. 26). Furthermore, research findings at the
individuals’ level indicate, for example, that greater playfulness relates to greater divergent
thinking capabilities (Lieberman, 1965), improved coping with stressful situations (Magnuson
& Barnett, 2013, p. 139) and greater confidence to achieve one’s aspirations (Proyer, 2012b,
p. 115). Therefore, even the only medium level of playfulness might facilitate the team’s
creative work on the assigned problem.

Table 5. Individual characteristics of TripAssistant's team members

Alias Role(s) in the team Personal Attributes
[classification (value)]
Self-rated Personal Adult
Creativity Innovativeness | Playfulness
(range: 1 to 9) in the Domain | (range: 25 to
of IT 175)
(range: 1 to 7)
Ml Business medium (5) medium (3.50) | medium (105)
M2 Design high (7) high (5.00) medium (109)
M3 Technology & medium (5) high (4.75) medium (85)
Development
M4 Team Leader high (7) medium (3.75) | medium (97)

5.4.2.3 Characteristics of Team 3: Tripster

The team Tripster consisted originally of one German, one Greek and one Pole. After one
student (X) dropt out of the course the remaining two members (M2 and T2) of that team had
to joint one of the other teams. T2, who is also Polish, joint the team Tripster (see Table 3 for
an overview of the demographic characteristics). This team was also an all-male team. Two of
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the team members (T2 and T4) were slightly younger than the average age of the study’s
participants, one of the team members (T1) was three years older than the average age and the
other (T3) was about on average age. This team had the greatest heterogeneity with regard to
age diversity with the youngest were 23 and the oldest was 28 years old. Two team members
(T1 and T3) participated in a degree program at the TUM Department of Informatics. One of
them (T1) studied Information Systems in his fourth semester and the other (T3) studied
Informatics in his first semester. Both of the other team members (T2 and T4) were exchange
students. They studied computer science in their first semester at the faculty of Computer
Science and Management at the Wroclaw University of Technology with a specialization in
software engineering. During their semester abroad, they participated amongst other courses
in the “Advanced Practical Course: Automotive Services” at TUM.

The team members provided the following information with respect to their English language
proficiency and their programming language skills. All team members had a good proficiency
of the English language. With regard to the optional information of skills in programming
languages the team members provided the following information. T1 claims to have an
advanced knowledge in the object-oriented programming language Java as well as a novice
knowledge in the object-oriented programming language C++ and the procedural language C.
In addition, he claims to have knowledge in web development, including novice skills in
JavaScript and PHP as well as advanced skills in HTML and CSS. T2 claims to have
advanced knowledge in the object-oriented programming languages Java, C++ and C# as well
as in the procedural programming language C and in the script language for web development
JavaScript. T3 claims to have advanced knowledge in the object-oriented programming
languages Java and C++ as well as in the procedural programming language C. T4 claims to
have expert knowledge in the object-oriented programming language C#, advanced
knowledge in the procedural programming language C, and novice knowledge in the object-
oriented programming languages Java and C++. Overall the team seems to have sufficient
English language proficiency and more than adequate programming skills.

Based on information from personal conversations with the team we learned that T2 and T4
are friends and also knew each other from common lectures and projects prior to this project.
In addition, both were on their semester abroad, and thus, foreigners in Munich. They
participated also in German lectures to improve their medium level German proficiency.
Therefore, it could happen that they might form a subgroup within the team. Similar to team
TripAssitant, the demographic diversity of the team might have a negative affect on the
team’s performance and creativity (Harrison et al., 1998, p. 97; Reiter-Palmon et al., 2012, p.
297).

The five roles in the team were distributed as follows (see Table 6). T1 took over the role as
the business decision maker, i.e., taking care of the mobile service’s profitability. T2 took
care of matters regarding technology and development, i.e., decisions regarding the selection
of technologies and the development of the mobile applications. T3 was the team leader and
took also care of systematic design and development of the service in the role of the service
engineer. T4 took over the role as the designer, who is among other things responsible for
decisions regarding the screen and interaction design of the mobile application.
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The personal characteristics of the team are as follows (see Table 6). Regarding the level of
self-rated creativity the team exhibits, similar to team TripAssistant but with a slightly greater
variety, a minor variety of creativity. Two team members (T1 and T3) assume themselves to
be less creative than others and therefore are classified as medium creative. Yet they rank on
the lower boundary of medium creativity. The other team members (T2 and T4) assume
themselves to be more creative than others and therefore are classified as high creative.
Therefore, we would assume that T2 and T4 are more likely to generate new ideas. They
might also be more confident regarding the value of their ideas. Yet again they rank on the
lower boundary of the classification. Similar to team A2B it could be argued that the diverse
levels of the team members’ creativity might benefit the overall creativity of the team.
Creativity is significantly and positively correlated with openness to experience (McCrae,
1987, p. 1263) and diverse levels of openness to experience among team members (i.e.,
having team members who score low on openness to experience and other who score high) is
significantly related to team creativity (Schilpzand et al., 2011, p. 67). However, the variety
and diversity of team's creativity levels is not as strong as among the members of team A2B.

The team members demonstrate a medium to high level of domain-specific personal
innovativeness (see Table 6). Two team members (T3 and T4) show a high level of personal
innovativeness with IT. T2 ranks on an upper medium level and T1 on a medium level of
personal innovativeness. Therefore, we would assume that the team is overall open-minded in
matters of new ideas and their possible implementation in the area of IT.

Table 6. Individual characteristics of Tripster's team members

Alias Role(s) in the team Personal Attributes
[classification (value)]
Self-rated Personal Adult
Creativity Innovativeness | Playfulness
(range: 1 to 9) in the Domain | (range: 25 to
of IT 175)
(range: 1 to 7)
T1 Business medium (4) medium (3.00) | medium (106)
T2 Technology & high (7) medium (4.50) | medium (95)
Development
T3 Team Leader; medium (4) high (5.25) medium (105)
Service Engineering
T4 Design high (7) high (5.50) medium (104)

All team members exhibit a medium level of adult playfulness (see Table 6). T1, T3 and T4
show a very similar level of playfulness that is slightly higher compared to T2’s playfulness
score. The team’s overall medium level of playfulness suggests that the team might not enjoy
too deviant ideas or ideas that seem to be absurd at first sight. In addition, this would suggest
that no member of this team has a particularly high inclination to reframe situations in a way
that provides themselves and maybe also others with fun, humor and enjoyment (Barnett,
2007, p. 955). Yet, playfulness has been shown to correlate significantly and positively with




68 Descriptions of the Investigated Case

creativity (i.e., the generation of new and useful ideas) and innovation (i.e., the
implementation of own ideas as well as the ideas of others) (Bateson & Nettle, 2014, p. 221)
and has been found to positively affect team cohesion (Bowman, 1987) and promote learning
(Kolb & Kolb, 2010, p. 26). In addition, playfulness can be thought of as an intellectual act
(Proyer & Ruch, 2011, p. 11). Furthermore, research findings at the individuals’ level
indicate, for example, that greater playfulness relates to greater divergent thinking capabilities
(Lieberman, 1965), improved coping with stressful situations (Magnuson & Barnett, 2013, p.
139) and greater confidence to achieve one’s aspirations (Proyer, 2012b, p. 115). Therefore,
even the mere medium level of playfulness might facilitate the team’s creative work on the
assigned design problem.

5.4.2.4 Distribution of the Personal Attributes at the Team-Level

Again, due to the small number of individuals and teams in this study the results are not
eligible to draw conclusions about team performance or team creativity based on the
characteristics of the teams’ demographic diversity or differences in their personal attributes
or the distributes of those values within the teams. Yet, the aforementioned description of the
characteristics of the three observed teams as well as the overview of the distribution of
personal attributes at the team-level in this section might help in the interpretation of the
observed phenomena. In addition, the collected data can be brought in relation to findings of
other research studies and thereby lend support to those findings or show contradictions.
Overall, the information collected about the teams’ as well as the individuals’ characteristics
add to the richness of the data for our grounded theory study (cf. Charmaz, 2014, p. 23).

We calculated the personal attributes at the team-level as the mean of the individual team
members’ values. In addition, we provide the standard deviation (SD) to indicate the variation
of the respective personal attribute among the team members. Table 7 provides an overview
of the team-level distribution of the surveyed personal attributes.

The aggregation of the individual team members’ personal attributes on the team-level
demonstrates the relatively high homogeneity of the three teams. All teams rank on a medium
level of their members’ self-rated creativity as well as on adult playfulness. The teams
TripAssistant and Tripster rank also on a medium level of personal innovativeness in the
domain of IT. Only team A2B demonstrates a high level of personal innovativeness on the
team-level.

The teams’ mean values of self-rated creativity are slightly above the scale’s median
indicating that the teams perceive themselves overall as marginally more creative than others
(see Table 7). As shown above, the team members’ individual perception of their creativity
varies within and across the teams. Overall, TripAssistant shows the highest creativity value
with the lowest variation among its team members. A2B, on the other hand, exhibits only a
slightly lower creativity value but demonstrates a greater variation of the creativity levels
among its team members. As argued above based on findings by McCrae (1987, p. 1263) and
Schilpzand, Herold and Shalley (2011, p. 67), a greater variation of creativity among the
members of a team might lead to a higher creativity of the team’s outcome.
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With a greater domain-specific personal innovativeness among its members team A2B might
also exhibit more relevant knowledge on innovative developments in the area of IT. In
addition, the instrument that was used to assess this personal attribute (see also chapter 5.5.2.3
for a description of the used questionnaire) asks among others the following two questions:
(1) “If I heard about a new information technology, I would look for ways to experiment with
it” (Agarwal & Prasad, 1998, p. 210) and (2) "I like to experiment with new information
technologies" (Agarwal & Prasad, 1998, p. 210). Stating a stronger agreement with those
statements indicates also an individual’s greater propensity to engage in explorative activities.
Exploration is concerned with “[...] gaining new information about alternatives [...] (March,
1991, p. 72), and thus, is a variance-creating strategy for learning (McGrath, 2001, p. 119).
This strategy has been found to be beneficial in uncertain settings, including innovation
(Cheng & van de Ven, 1996, p. 593) and new product development (Eisenhardt & Tabrizi,
1995, p. 104). Therefore, a team that exhibits greater tendencies to explorative behavior might
also generate more ideas and consequently has to exclude more ideas because of time
constrains for the implementation of those ideas during a project’s duration.

All teams rank on a medium level of adult playfulness (see Table 7). This might facilitate the
aforementioned possible positive effects of playfulness on relevant aspects of team creativity
and performance, including openness to creative and innovative ideas (Bateson & Nettle,
2014, p. 221), team cohesion (Bowman, 1987), learning (Kolb & Kolb, 2010, p. 26),
divergent thinking (Lieberman, 1965), coping with stress (Magnuson & Barnett, 2013, p. 139)
and the confidence to achieve one’s aspirations (Proyer, 2012b, p. 115). In this respect even a
medium level of playfulness might facilitate those positive effects. Yet, as many other factors
also influence team creativity (Paulus et al., 2012; Paulus & Nijstad, 2003; West, 2003) and
team performance (Guzzo & Dickson, 1996; Guzzo & Shea, 1992) we might not gain
conclusive insights on how adult playfulness affects teams. This applies in particular as we
only have teams with a medium level of playfulness. More interesting effects might be
observed when comparing teams, which rank on the extreme ends of playfulness, i.e.,
comparing teams that show a very low level of playfulness with those that show a very high
level of playfulness. However, with reference to the findings of Schilpzand, Herold and
Shalley’s (2011) study on the relation of openness to experience and team creativity it might
be interesting to see whether a greater variation of individual playfulness within a team (for
example as exhibited by team A2B) leads to similar results. The number of individuals and
teams that we investigate in this study is, however, too small to lead to generalizable results in
this respect.

Table 7. Overview of team-level distribution of personal attributes

Team Personal Attributes
[classification (mean value | standard deviation)]
Self-rated Creativity Personal Adult Playfulness
(range: 1to 9) Innovativeness in the (range: 25 to 175)

Domain of IT
(range: 1 to 7)

A2B medium (5.67 | 2.87) | high (5.58 | 1.05) medium (107.33 | 21.64)

TripAssistant | medium (6.00 | 1.00) medium (4.25 | 0.64) medium (99.00 | 9.17)

Tripser medium (5.50 | 1.50) medium (4.56 | 0.97) medium (102.50 | 4.39)
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5.4.3 The Teaching Team

The teaching team consisted of a lecturer (L) and two teaching assistants (TA). The lecturer is
a post-doctoral researcher, senior lecturer, and head of a research group at the Chair for
Information Systems at TUM. In 2009, he received his doctoral degree in Information
Systems from TUM. He has an extensive teaching experience and taught the “Advanced
Practical Course: Automotive Services” each semester since the winter term 2010/2011. In
the observed case he conducted it for the seventh time. Both teaching assistants hold a master
degree in Information Systems and work as research associates in the lecturer’s research
group at the Chair for Information Systems at TUM. The first teaching assistant (TA1)
conducted the advanced practical course for the fifth time and the second teaching assistant
(TA2) for the second time.

In addition to his role as teaching assistant in the observed instance of the “Advanced
Practical Course: Automotive Services”, TA1 is also the principal researcher of this study.
This double role made the close observation of the participants possible. Although the
participating students were aware of TA1’s double role, we found no indication of
confounding effects. The participants’ behavior was not different from those of previous
courses. In addition, the participants did not know the exact subject of the study until after the
debriefing at the end of the course. They were only told that the study is about team’s
behavior during instances of idea generation and prototyping (cf. appendix A).

5.4.4 The Corporate Partner: RE°’FLEKT GmbH

The corporate partner for the observed instance of the “Advance Practical Course:
Automotive Services” was RE’FLEKT GmbH*. The award-winning company is based in
Munich and was incorporated in June 2012 as a corporate spin-off of Kreativagentur Thomas
GmbH, which is, according to a press release, one of Europe’s leading Augmented Reality
(AR) agencies (Thomas, 2012). RE’FLEKT conducts research and development on
augmented and virtual reality technologies, provides consulting services regarding AR
applications for the automotive industry, manufacturing and real estate companies. Since
April 2015 it offers also an AR software platform for the efficient creation of industry
applications.

Two employees of RE’FLEKT acted as a contact for the teams and provided feedback at the
2" idea presentation and the interim presentation. The Corporate Communications Manager
was the business contact and the Director Augmented Production was the technical contact. In
addition, the Chief Technology Officer and founder of RE’FLEKT participated as a member
of the jury in the final presentation.

The company’s corporate communication manager named in a personal conversation the
following reasons for RE’FLEKT’s participation in the advanced practical course. First,
RE’FLEKT is working in a highly innovative and fast moving market, in which continuous
learning is an imperative. Employees of the company therefore seek on a regular basis the

* http://www.re-flekt.com/en/
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exchange of knowledge with universities and research institutes. Second, ideas of students
and researcher serve as a source of inspiration for the possible application of AR. Third, it
enables employees to refresh and enhance their knowledge about the utilization of scientific
methods and rigor in their application. Fourth, through the participation as corporate partner
in an advanced practical course at the TUM Department of Informatics they can share their
knowledge about AR with students and researcher. This might lead to further cooperation in
research projects with the university. Finally, it helps also in making students aware of
RE’FLEKT as an attractive employer for working students, internships or after graduation
(Schart, 2015).

RE’FLEKT was a valuable corporate partner for our study. The company offered a
combination of the entrepreneurial spirit of a start-up and the domain expertise of a leading
company in the respective field. Consequently, the student teams received feedback from
people, who (1) had experience in the development of innovative mobile applications, (2)
were knowledgeable in the requirements of founding a start-up and (3) had proficiency in
selling ideas for innovative solutions to potential customers and partners.

5.4.5 Overall Structure of the Projects

The observed projects followed the course of events outlined in Figure 2. The projects started
with the kickoff meeting on October 23", At the kickoff the teaching team announced the
overall project assignment and explained the intended course of action. In addition, the
participants formed teams and took part in a short teambuilding event. The teams carried out
seven assignments, presented their initial idea as well as a refined version of their idea and
conducted five team meetings in the seven weeks between the kickoff meeting and the interim
presentation. The teams participated in a workshop on augmented reality technologies after
the 2™ idea presentation. Two employees of the corporate partner organized the workshop, in
which they explained and demonstrated several potential uses of AR and gave an introduction
to a software development kit (SDK) for AR applications. The teams presented their proposed
solution in the interim presentation. After this presentation, the teams had time to implement
the prototype and advance their proposed solution as well as the requested deliverables until
the final presentation on March 19™. The hand over of the complete project results was due to
March 24™.

The first part of the project, that is, until the interim presentation, comprised mainly activities
regarding idea generation and elaboration. The second part comprised mainly activities with
respect to the realization of the proposed solution. The following sections provide a
comprehensive description of the individual tasks and activities of the observed case. This is
necessary to understand the context, in which the teams operated.
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Figure 2. Outline of the course of events of the observed case
(Source: Own illustration)

5.4.5.1 Kickoff for the Ideation Phase and Team-Building Activity

On the first appointment, the lecturer introduced the challenge and the deliverables of this
course to the students. Afterwards, the students had time for self-selecting their team
members and to form 4 project teams with 3 members each. The only requirement of the
researchers regarding the team formation was that the students should ensure to have a
balanced set of skills with regard to software and service engineering, design and economics
(cf. Lakhani & Panetta, 2007). The fact that the students took part in a university course with
course credits as incentive for their joint performance should incentivize that the project
teams build functioning work teams (Barry & Stewart, 1997, p. 67; Schilpzand et al., 2011, p.
64).

As a first step for team-building and to motivate rapid prototyping and testing of assumptions
the students participated in teams of three in an activity called ,,The Marshmallow Challenge*
(Wujec, 2010). The task of this challenge is to build within eighteen minutes the tallest
freestanding structure that can hold a marshmallow on top of it. The available materials for
building the structure are 20 sticks of spaghetti, one meter of tape, and one meter of string.
According to Tom Wujec (i.e., the inventor of the marshmallow challenge) it is ,,a remarkably
fun and instructive design exercise that encourages teams to experience simple but profound
lessons in collaboration, innovation and creativity” (Wujec, 2010).

We used this activity already in previous instances of this course and each time got an
affirmative feedback from participants. This time, however, the team constellation (four teams
with three team members) changed slightly after the team-building activity because one of the
students dropped out of the course. Hence, the remaining two members of this team joint each
one of the three remaining teams. This was necessary because we knew from experience of
past instances of this course that the required overall course assignment is too extensive to be
carried out be only two students. Figure 3 shows the team composition before and after the
necessary reformation of the teams after the drop out of the student (with the alias X). The
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students M2 and T2 could choose themselves which of the remaining three teams they want to
join.

Teams for the Alias of the Teams since
Marshmallow Team Members 15t Idea Presentation
Challenge
Al

Team 1 @ A2B

A3
X
Team 2

eam Mi
Trip Assistant
M2 (former Team
Marshmallow)

M3

Tripster

Figure 3. Overview of the team composition in the Marshmallow Challenge and the
assigned course project
(Source: Own illustration)

5.4.5.2 The seven Assignments and their Purposes

This chapter describes the seven assignments that the teams completed during the first seven
weeks of the project. The teams had one week to complete each of the assignments. Carrying
out assignment two to four prepared the teams for the task in the subsequent team meeting
(see section 5.4.5.4 for a description of the tasks). The assignments one got the teams ideation
process started and required the creation of their first team presentation. The assignments five
to seven addressed different parts in preparation for the interim presentation (see section
5.4.5.3 for a description of the presentations).
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The 1% assignment was intended to familiarize the teams with the topic of the challenge.
They should identify concrete problems of travelers on business trips and develop initial
proposals for a solution. In addition, the teams were asked to prepare a five-minute
presentation for the next appointment, i.e., the 1% idea presentation.

The 2" assignment was intended as the preparation for the task of the first team meeting.
The teams were required to answer questions about the (1) service offering, (2) customer, (3)
problem addressed, and (4) the originality of the proposed solution. The answers to theses
questions provided input for the next meeting task, in which the teams were asked to phrase a
one-sentence pitch (see also the description of the meeting task in section 5.4.5.4). Again, the
teams were asked to prepare a five-minute presentation for the next appointment, i.e., the 2™
idea presentation.

The 3" assignment was intended as the preparation for the task of the second team meeting.
The first task was to create a character profile for their target audience. The teams were asked
to apply user-centered design methods to identify important characteristics and develop a
sound understanding of their users. The character profile should be created according to the
d.school’s’ (2010, p. 21) “Fill-In-The-Blank Character Profile”, which explains the method
and provides a template for a character profile. The content of the character profile should
either be the description of a real person based on an interview or a composition of the typical
characteristics of a potential user. Therefore, the teams were introduced to two additional
methods that should help them with the important step of understanding their potential
customers' needs. First, the method “Interview for Empathy” (d.school, 2010, p. 13) provides
a guide for the conduction of interviews. Second, the five-step process for the identification of
customer needs (Ulrich & Eppinger, 2008, pp. 56-69) provides guidelines for the elicitation
and use of information about user needs in product development projects. In addition, the
teams were asked to distinguish, if necessary, between the customer (i.e., the person or
company who buys the service) and the user (i.e., the person who actually uses the service)
(cf. Osterwalder, 2010). Furthermore, the teams were introduced to the customer activity
cycle (cf. Vandermerwe, 2000, p. 31) to survey what business travelers do pre, during and
post a business trip. The teams were encouraged to think about possibilities to support the
business travelers during these activities.

The 4™ assignment was intended as the preparation for the task of the third team meeting.
The teams had to create at least 50 user stories. Then select the ten most important user stories
and provide the rationale for their selection. According to Cohn (2004, p. 4) a user story is a
description of a functionality that might be useful for a user of a system or service.
Consequently, the teams should use the user stories to identify the most important user
requirements and think about how they could realize those requirements in their mobile
applications. The concept of user stories was introduced in a lecture. In addition, the teams
received a book (see ThoughtWorks, 2013) on user stories in agile software projects for

°* The d.school is the Hasso Plattner Institute of Design at Stanford. It teaches design thinking methods and
provides with the “d.school bootcamp bootleg” a useful guide to the application of user-centered design methods
(d.school, 2010, p. 2).
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further guidance. Furthermore, the teams learned about the method “Identify a Variable*
(d.school, 2010, p. 41) for the selection of functions and variable that are worth to prototype.

The 5™, 6™ and 7™ assignments were intended as a preparation for the interim presentation.
First, the teams were introduced to the creation of a promotional video, which explains their
overall proposed solution in a compelling way. Even though the team can demonstrate the
main idea of their solution through a prototype of the mobile application, the communication
of interactive, location-based services to a diverse set of stakeholders is challenging.
Wrapping the demonstration of the proposed solution in a concise and compelling story and
communicate it through a short video film is a well-tried way for the communication with
stakeholders, which even helps to overcome language and cultural barriers (Brown & Wyatt,
2010, p. 35). The methodical guidance was provided by the two method descriptions “Video
Shooting” (d.school, 2010, p. 46) and ,,Video Editing* (d.school, 2010, p. 47). The task of the
5™ assignment was to create a short video of about 2 minute for the promotion of the mobile
application. The aim of the video was to vividly present the proposed solution and to inspire
others to support its development.

Second, a business model is an important tool for a business because it explains how a
company works (Magretta, 2002, p. 87). That is, a business model concept explicates the
logic of how a company creates value (Osterwalder, Pigneur, & Tucci, 2005, p. 12). It
describes the customers, the offering as well as the activities and partners necessary, and the
financial aspects in terms of costs structures and revenue models (Osterwalder et al., 2005, p.
18). The 6™ assignment asked the teams to develop a business model for their proposed
mobile application. Therefore, the teams were introduced to the Business Model Canvas and
the process of business model generation according to Osterwalder and Pigneur (2010, pp. 12-
51). In addition, the teams should also think about the market potential of their mobile
application and their competitors.

Finally, the teams had to prepare a presentation in a format as if they would pitch their ideas
to venture capitalists. The team’s objective of the interim presentation was to sell their project
(cf. Kanter, 1988, p. 173). The interim presentation was framed as a gate that separates the
idea generation phase from the implementation phase. The teams were asked to get the
corporate partner exited about their projects, convince them that it is a useful project that
solves a relevant problem and is worth spending additional three months on the
implementation of their proposed solution.

5.4.5.3 The five Presentations

The teams presented for the first time their joint findings at the 1** idea presentation. They
received feedback on their ideas from both teaching assistants and a research associate of the
Chair for Information Systems, who has conducted the advanced practical course together
with TAT1 in the previous years. Overall, the feedback was constructive and indicated ways to
improve the ideas.

In their 2" idea presentation the teams presented their idea for an innovative digital services
to two employees (the corporate communications manager and the director augmented
production) of the corporate partner RE’FLEKT, the two teaching assistants, a research
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associate of the Chair for Information Systems, who has participated in 2011 as a student in
this course, and the other teams. All teams received critical feedback from the audience.
Especially the feedback from RE’FLEKT helped the teams to get a better understanding of
the business demands and considerations from a company's point of view.

The interim presentation was the third time at which the teams jointly presented the current
version of their digital service and the respective mobile application. The teams were asked to
create a slide deck that was suitable to make an investment decision. They were also
encouraged to show a promotional video as well as mockups or a prototype of their mobile
application. Again, the teams received critical feedback from the two employees of
RE’FLEKT, the two teaching assistants, the research associate, who was also present at the
2™ idea presentation, and the other teams. Although the presentation marked the official end
of the idea generation phase, the teams were also encouraged to advance and refine their
proposed solution until the end of the project. In addition to the verbal feedback after each of
the three presentations the two teaching assistants compiled this time also a written feedback
for each of the teams. The written feedback summarized the verbal feedback from the
audience. In addition, it highlighted shortcomings of the presentation as well as the presented
proposed solutions and gave advice on how to overcome these shortcommings.

The fourth presentation was a dry run for the final presentation and was held shortly before
the final presentation. Again, the teams were asked to create a slide deck that was suitable to
make an investment decision. The slide deck should include details on the business model, the
potential market and the technical aspects of the product. The teams should also include their
promotional video as well as a demonstration of their prototype in the presentation. The teams
received critical feedback and advice from the lecturer, the two teaching assistants, and the
other teams. The feedback addressed the way in which the teams presented their results, the
media used for the presentation, and the content of the presentation.

The fifth presentation was the actual final presentation and was held at the office of
RE’FLECT. The teams were urged to incorporate the feedback from the previous presentation
and present an improved version of their pre-final presentation. The objective was to sell the
results of the teams’ projects in the best possible way. It was announced that a jury rates the
presentations as well as the presented ideas and that the best team wins a prize, which was
sponsored by RE'FLEKT. The jury consisted of three members: (1) the research associate
from TUM, who participated in the 2" idea presentation and the interim presentation, (2) the
Chief Technology Officer (CTO) and founder of RE’FLEKT, and (3) a technology journalist,
who is an editor at the German computer magazine Macwelt and has a special interest on
mobile applications.

5.4.5.4 The Tasks of the Five Videotaped Meetings

The five videotaped team meetings took place within the first seven weeks of the project,
which constituted the projects’ ideation phase. The team meetings took place each
Wednesday for five consecutive weeks. The first videotaped meetings took place after two
weeks. At this time the teams had already held their 1* idea presentation and worked on two
assignments. Thereby, they got to know each other and acquired knowledge about the topic of



Descriptions of the Investigated Case 77

their project. The last videotaped meeting took place one week before the interim
presentation, which marked the end of the ideation phase.

All team meetings were held in the same room due to the resource constraints for video
recording and working space. Only one team was present at a time. The respective time slots
(see Table 8) were aligned with the time constraints of the teams. The teams were required to
fulfill a certain task in each meeting. The teaching assistant (TA1), who conducted this
research study, introduced each of the five tasks to the teams. He also set up the video and
audio recording of the meeting. After the meeting, one or two of the teaching assistants
discussed the team’s solution with the team. TA1 was always present. The role of the teaching
assistants was that of a mentor, i.e., they gave the team advice on how to proceed and
suggested ways to improve the team’s proposed solution.

Table 8. Overview of the time slots for the team meetings

Team 1 meeting | 2" meeting | 3" meeting | 4™ meeting | 5™ meeting
(Nov. 6™ (Nov. 13™) | (Nov. 20™) | (Nov.27™) | (Dec. 4™)
A2B I p.m. to 2 p.m.
TripAssistant 2:30 p.m. to 3:30 p.m.
Tripster 10.a.m. to 4 p.m.to 5 p.m. 10 am. to 11 a.m.
11 am.

At large, the procedure for holding the meetings and collecting the data was the same for each
of the videotaped meetings. First, the teaching assistant (TA1) started the video and audio
recording. Then he welcomed the team members, introduced the task for this meeting,
answered the team’s questions, wished the team a lot of fun in performing the task and left the
room. Second, the teams worked on the task. All three teams performed the same task on the
same weekday, but, as mentioned before, at different times of the day due to limited resources
for the video recording and working space (see Table 8). The teams had about 45 minutes to
complete the required task. Afterwards TA1l came back into the room and discussed the
solution with the students. Third, the students completed a short questionnaire (see section
5.5.3 for a description of the questionnaire) that surveyed the individuals’ perception of the
meeting.

In the following, we describe each of the five tasks that the teams approached in the
videotaped meetings. In addition to the description of the task, we provide also the motivation
for each of the meeting tasks.

Task 1 — One-Sentence Pitch
In the first team meeting that was video recorded, the teams had to create a one-sentence pitch

according to the template by Adeo Ressi, Founder & CEO of the Founder Institute. The
template is shown in Figure 4. It was handed to the teams at the beginning of the team

' https://fi.co/about
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meeting. Each team member got a one-page document with a short rationale for the necessity
of a concise one-sentence pitch, the template as shown in Figure 4 and an explanation of the
template’s four main items (offering, audience, problem and secret sauce).

My company,

NAME OF COMPANY

is developing

A DEFINED OFFERING

to help

A DEFINED AUDIENCE

with

SOLVE A PROBLEM

SECRET SAUCE

Example: My company, the founder Institute, is developing a
training and mentoring program to help entrepreneurs launching a
new startup create meaningful and enduring technology companies

with shared equity that encourages peer support.

Get more Founder Insight: http:/bit.ly/founderinsight

Figure 4. The Founder Institute's one-sentence pitch template
(Source: Ressi (2013))

The teams got 30 minutes for this task. Prior to this meeting, all teams identified and
presented unsolved problems of business travelers on business trips (cf. 1* assignment and 1*
idea presentation) and generated an initial proposal for a solution (cf. 2™ idea presentation). In
addition, they had prepared possible solutions for the single items of the template in their o
assignment, in which they were asked to find answers to the following four questions: (1)
What is your offering / what is your service about? (2) Who is your customer? (3) What
problem do you solve? (4) In what respect is your solution superior to existing ones?

The rationale for this task is based on research findings, which suggest that achieving a shared
understanding is critical for the successful collaboration in work groups and teams (e.g.
Bittner & Leimeister, 2014; Mpller & Tollestrup, 2013; Vlaar et al., 2008). In addition, based
on our experience at AUDI AG, the precise formulation of a proposed innovative solution is
an obligation in order to get founding for the subsequent elaboration of the idea. Moreover,
the development of a concise statement about a topic as demanding and ambiguous as an ill-
conceived initial idea for a digital service (Bullinger, 2008, p. 11; Goh et al., 2013, p. 164)
was intended to invite the team members in discussion about their individual understandings.
Becoming aware of the different interpretations is important in collaborative innovation
attempts as it might foster the joint creation of a novel understanding (Lane & Maxfield,
2005, p. 10; Vlaar et al., 2008, p. 244). Furthermore, phrasing a concise sentence that include
the problem addressed, the target user group, the proposed solution as well as its originality
requires a combination of divergent and convergent thinking activities (Woodman et al.,
1993, p. 299). The majority of the divergent thinking activities should have taken place during
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the teams’ work on the 2™ assignment, which was intended to acquire the necessary
information (cf. Guilford, 1959, p. 470; O’Quin & Besemer, 2011, p. 273). The purpose of the
meeting was then to deduce a single solution that states the team’s business idea (cf. Drago &
Heilman, 2012, p. 606; Guilford, 1959, p. 470).

Task 2 — Persona and User Journey

In the second meeting, the teams were asked to create a persona of the typical business
traveler who might use their mobile application and a user journey on how he or she might
use the application, including his or her experiences and feelings. Therefore, the teams should
build on their results from the 3" assignment, in which they created a character profile for
their target audience (see chapter 5.4.5.2). The task was split into two main parts. The teams
could reuse large parts of the third assignment’s results for answering the first task. Therefore,
they were told to spend only about ten minutes on this task. The second task was to create a
user journey. That is, a high-level description of how the persona would use the team’s
proposed solutions. Overall, the teams had 45 minutes for the completion of both tasks. The
tasks were explained by TAI at the beginning of the meeting. In addition, the teams received
five sets of teaching aids, which provided a brief description of the task as well a space for the
tasks’ results.

In the first part of this meeting, the teams addressed the first task. They had to create a
persona (i.e., a fictional character that describes the personal characteristics of a certain type
of user along with important behavior patterns, goals, attitudes and environmental factors). In
addition, they had to describe the important pain points that this persona faces regarding
mobility on a business trip (e.g., giving a taxi driver directions in a foreign language to a
meeting location that does not have a well known address) and what strategies might help this
persona to achieve his or her goals (e.g., a map that shows the exact location to which the
business traveler has to travel for his or her meeting).

In the second part of this meeting, the teams addressed the second task. They had to create a
user journey, in which they describe the usage and usefulness of their proposed solutions as a
compelling story. The proposed solution was for each team a mobile application, which they
intended to build in order to offer a valuable service for business travelers on a business trip.
The teaching aids for this task provided also a brief guidance for the creation of a user
journey. The teams should use the persona, which they had created in the pervious task, show
their solution in the relevant context, describe the proposed solution in a visual form, make
the user’s journey dramatic (action, conflict, transformation) and describe the user’s emotions
and experiences. As additional support for the creation of a compelling story, the teams were
introduced to the design thinking method “Storytelling” (d.school, 2010, p. 41). They
received the description of this method also as a printout in order to use it as a reference
during the work on the task.

The intention for the first task was that the teams should engage in thinking about the
requirements of a user and how he or she might use the application. In previous instances of
the university course, we found that the teams often tried at first to address their own
problems without thinking of the actual target audience. In organizations, however,
innovation teams rarely work on solving their own problems but rather create innovative
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solutions to a client’s problem. Therefore we introduced the teams to the interaction design
tool of creating a persona. A persona is a description of a hypothetical archetype of actual
users and their wishes (Cooper, 2004, p. 123). A persona provides a specific description of the
target audience in form of a single person. This should provide the teams with the necessary
focus for developing a valuable solution for a certain kind of business traveler.

The motivation for the second task was that stories are a proven tool that helps communicate
an idea or a solution to stakeholder outside the team (Brown & Wyatt, 2010, p. 35). Stories
are a central aspect of human cognition; they are an important part in child development as
well as in human’s exchange and consolidation of knowledge (Beckman & Barry, 2009, p.
152). For the communication of the final solution, the teams therefore are required to create a
short video that explains their application in an informative but also compelling way. On this
account, the teams should train their storytelling capabilities in this meeting. In addition,
storytelling can lead to new insights about the user’s problem or possible solutions (Beckman
& Barry, 2009, p. 155). The collaborative creation of a user journey might therefore lead to
the identification of new features worth integration in the team’s intended mobile application.
Then again, the user journey could also reveal a feature that the team previously deemed
relevant, which proves now to be irrelevant and thus should be excluded.

Task 3 — Prototyping: One Joint Solution

In the third meeting, the teams were asked to collaboratively create a low-fidelity prototype of
their mobile application in form of simple screen mockups. This simple form of a prototype
can be created, for example, with paper and pencil and shows a general flow through an
application’s screens (Rudd, Stern, & Isensee, 1996, p. 78). In this meeting, the team worked
on a whiteboard as shared drawing area for the design of the mockups. The team had 45
minutes for the completion of this task.

The teams should thereby focus on the most relevant features of their proposed solution, i.e.,
the parts of the application that might create a value for the user. Thus, screens such as a login
screen or a screen to specify the applications settings could be ignored as long as they are not
central delivery of the service. To support the selection of the relevant aspects of the mobile
application, the teams created in their 4 assignment user stories and selected the most
relevant ones in preparation for this meeting.

The rationale for this task was that the teams should engage in collaborative sketching
activities. The shared drawing space should mediate the interaction of the team, for example,
by directing the teams attention during the discussion of a relevant feature through pointing
actions to the external representation of that feature (Tang, 1991, p. 149). The physicality of
the interaction as well as the lesser technical demands and constraints compared to computer-
based prototyping should foster the innovativeness of the team members (Schlachtbauer et al.,
2013, p. 2). In addition, thinking with the aid of an external representation should help the
team “[...] to think the previously unthinkable” (Kirsh, 2010, p. 441). They should engage in
interactive processes in which they discuss, alter and refine their proposed solution. Thereby,
the sketchily representation of ideas on a whiteboard should foster the interactive process of
reflective thinking, share thoughts with others and elicit new ideas. Overall, the orientation of
the task involves divergent as well as convergent thinking. The selection of the relevant user
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stories and the creation of a single solution required the team members to engage in
convergent thinking. The generation and discussion of alternative solutions for sketching the
screen mockups, however, allowed also divergent thinking. Therefore, the teams might need
to deal with conflicts that arise when team members are in thinking modes with opposed
goals, i.e., selection and consolidation of existing ideas versus the generation of new ideas.

Task 4 — Prototyping: Several Individual Solutions

In the fourth meeting, the teams were asked again to engage in low-fidelity prototyping. First,
the team members should discuss and collaboratively define the core feature of their services,
i.e., the functionality that provides a distinctive service for the target audience. Second, each
team member should create several different solutions for realizing this feature. Thereby, they
should rapidly create several different prototypes with paper, pencil, scissors and/or post-its
or by drawing screen mockups on the whiteboard. The intended outcome was a collection of
many rough, throwaway prototypes that represent the individual team member’s thoughts and
ideas with regard to the joint solution. The ideas should be brought to life in form of rough
sketches, low-fidelity prototypes or role-plays. The goal was that the team members create a
pool of solution components, engage in lively discussions about alternative solutions, test
their ideas and improve the overall solution through the combination of different ideas. Each
team had 45 minutes for the completion of this task.

At the beginning of the meeting, the teaching assistant introduced the teams to the four
ground rules for group brainstorming according to Osborn (2008, p. 53): (1) focus on
quantity, (2) withhold criticism, (3) welcome unusual ideas, and (4) combine and improve
ideas. As the task required this time mainly divergent thinking, the teaching assistant invited
the teams to take part in a brief warm-up exercise called “30 circles” (Kelley & Kelley, 2013).
For this exercise, the participants were equipped with a pen and a piece of paper with 30
blank circles (five columns and six rows of adjacent circles with circa three centimeters in
diameter). The task was to turn as many of the blank circles into recognizable objects.
Possible solutions would be, for example, a baseball or a smiley face. The participants had
three minutes for this task. After that the teaching assistant discussed the solutions with the
team members and emphasized that even small variations lead to new solutions. According to
Kelley and Kelley (2013) highlights this exercise “the balance between fluency (the speed and
quantity of ideas) and flexibility (how different or divergent they are)”. The teaching assistant
transitioned to the meeting’s task and again emphasized the value of generating several
different solutions to a problem. Sometimes even small differences can increase the usability
of an application or spur new thoughts about the characteristics of the application’s core
feature.

In this meeting the team members should first engage in individual sketching and prototyping
activities and then share multiple of their solutions with each other. The rationale for this
procedure is that sharing ideas in a group should increase the chance that individuals come
across ideas they would not have though of when working alone (Paulus, 2000, p. 245f). This
in turn can enhance the number of ideas generated by an individual (Paulus & Yang, 2000, p.
84). Overall, research findings suggest that sharing multiple individually created designs leads
to more individual exploration of alternative solutions (Dow et al., 2011, p. 2812) and a
higher quality of the final outcome (Dow et al., 2011, p. 2811).
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Task 5 — Prototyping: Four different kinds of solutions

In the final meeting, the teams were asked to collaboratively create four low-fidelity
prototypes of their mobile application. A whiteboard was used as shared drawing area. It was
divided into four areas. Each prototype should represent a different kind of solution: (1)
feasible, (2) desirable, (3) boring, and (4) playful. First, the feasible prototype should
represent the features of the mobile application, which the team members belief they can
implement as a functional prototype with their current skills and knowledge. Second, the
desirable prototype should represent the features of the mobile application that are most
beneficial from a user’s perspective. For this prototype it was only relevant what the user
might want. It did not matter whether the team could implement those features or not. Third,
the boring prototype should represent the most dull and uninteresting version of the features
of the mobile application. Fourth, the playful prototype should represent the most enjoyable
and amusing version of the features of the mobile application. Again, each team had 45
minutes for the completion of this task.

The four different kinds of prototypes should provide the teams with different perspectives on
their proposed solution and elicit new ideas. The boring solution functioned mainly as a
blacklist, i.e., a list of solutions that should be avoided because they add no value or are
cumbersome to use. The playful solutions gave the teams the possibility to imagine solutions
that are engaging and fun to use. In addition, the characterization of the solution as playful
should facilitate the team members in the generation of unusual ideas.

The different perspectives should also highlight important discrepancies between the features
they can easily implement (feasible solution) and those a user might actually value (desirable
solution). For the creation of a profitable mobile service, it is more important to think about
the features that provide a value for the user than those that are easy to realize. If the team can
do it right away, others might too. However, creative features that benefit the user but exceed
the team’s capabilities inhibit also a high level of uncertainty and thus are prone to rejection
(Mueller et al., 2012, p. 16). The creation of prototypes for both perspectives should enable
the teams to identify an overlap between what they can do and what a user might want. In
addition, the desirable solution indicates opportunities for the team to thrive through the
acquisition of additional knowledge and skills. Moreover, if the desirable solution seems to be
impossible it might incite exploratory learning (Sitkin, See, Miller, Lawless, & Carton, 2011,
p. 545) that possibly enables the development of an original and valuable product.

5.5 Description of the Collected Data

This section describes the collected data. With respect to data collection we followed
Bhattacherjee’s (2012, p. 43) advice “[...] to collect as much and as diverse data as possible
[...]” (Bhattacherjee, 2012, p. 43) in order to provide various possibilities for the generation
of new insights during data analysis.

We collected data using four techniques: (1) audio and video recording, (2) written and
electronic field notes, (3) questionnaires, and (4) archival data. For our analysis, we relied on
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the video" data as the main source of data. Video data provides advantages over other forms
of date for the study of complex interactions between individuals (see also chapter 5.1.3). The
additional data served as important sources for triangulation and provided supplementary
sources for understanding events and activities. The field notes provide a means for gaining
additional perspectives on key issues. The questionnaires enabled the collection of
demographic data, personal characteristics of the individual team members as well as
additional information on the participants’ perception of the team meetings. The archival data
provided the necessary information about the inclusion of individual features in the teams’
solutions as well as the teams’ description of the project.

The section is structured as follows. First, we describe how we recorded the audio and video
data, which was the main source of data for the in-depth analysis conducted in this study.
Second, we describe the questionnaires to query the participants’ characteristics in terms of
demographic and personal attributes. Third, we describe the questionnaires to query the
perception of the participants concerning the examined team meetings. Finally, we describe
the additional data, which was available for the investigation in this study.

5.5.1 Description of the Audio and Video Recording

First it has to be noted that the participation in this research study was optional and by no
means a requirement of the university course. We explained the intended study to the
students, guaranteed them absolute confidentiality of the collected data and explained their
right to view the videotapes and/or request its erasure and that they can refuse to participate or
withdraw from the study at any time, without any penalty or prejudice. We also informed the
students that results from this study will be published in summarized form (see appendix A).
All participants declared their written consent to participate in this study.

For all three teams, we collected audio and video recordings of five team meetings. For a
description of the meeting tasks see chapter 5.4.5.4. We recorded the meeting itself as well as
the team’s subsequent discussion of the meeting result with members of the teaching team.
The meetings were conducted in the Automotive Service Lab. This is a former seminar room
at TUM that is equipped with a whiteboard (with an approximate size of 120 to 160 ¢cm) and
two pin boards, a central meeting table for up to 8 people and a U-shaped table constellation
with five 27 Apple iMac computers on top of them.

We tried to make the data collection as unobtrusive as possible by using common everyday
devices. For the audio recording, we used a Smartphone (Apple iPhone 3GS with the mobile
application ‘voice memos’) that was lying either on the meeting table or on the table next to
the whiteboard depending on the planned content and working area of the meeting. In
addition, we used the audio and video recording function of two of the five iMacs in the
room. The iMacs are equipped with high definition webcams and built-in microphones. We
used the software program iMovie for the audio and video recording. The computer screens
were turned off so that the two iMacs that were used for recording were almost

" We use the term video (as in video data) to mean both audio and video capability.
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indistinguishable from the other three iMacs next to them. Only a small green light-emitting
diode, which was located next to the iMac’s webcam, indicated the activated video recording.

5.5.2 Questionnaires Regarding the Characteristics of the Participants

This section describes the data that was collected via questionnaires. For each collected item
we provide the rationale why we collected it, describe the chosen measuring instrument and
explain our selection.

We collected data about the participants’ demographics and personality traits. Research on
groups and teams suggests that diversity affects group processes, task performance and
creativity (e.g. Ancona & Caldwell, 1992; Harrison et al., 1998; Mannix & Neale, 2005).
Similarly, research on groups found relationships between a group’s compositions of
personality traits and its processes and outcomes (e.g. Barry & Stewart, 1997; Chirumbolo,
Livi, Mannetti, Pierro, & Kruglanski, 2004; Schilpzand et al., 2011). In addition, research on
creativity suggests that personality traits are related to people’s creative performance (e.g.
McCrae, 1987).

Our motivation for the collection of theses data was not to prove or contradict existing
theories on how team composition based on demographics, skills or personality traits affects
team creativity. The number of team studied in this research is too small to give us conclusive
results about those effects. We collected the data to be able to include alternative explanations
for our findings based on existing input-output theories.

5.5.2.1 Demographic Characteristics and Skills

Research findings in the fields of creativity and team suggest that team composition plays a
critical role with regard to a team’s creative performance (Reiter-Palmon et al., 2012, p. 297).
In addition, team members’ skills and experiences might affect their behavior and decisions
during the project. We collected data about the participants’ gender, age, nationality,
education level, course of study as well as their programing and language skills. Below, we
provide our motivation for the collection of those data.

Gender

Research findings suggest that surface-level diversity (also called demographic diversity or
background diversity), including gender, age and ethic diversity, affects team performance
and creativity (Harrison et al., 1998, p. 97; Reiter-Palmon et al., 2012, p. 297). Findings from
a meta-analysis by Hiilsheger, Anderson and Salgado (2009, p. 1138) lends support for the
hypothesis that surface-level diversity negatively affects team creativity and innovation. In
addition, research shows that mixed-gender teams tend to have a slightly lower group
performance (Mannix & Neale, 2005, p. 35) and are less creative (Choi, 2007, p. 226). Other
research, however, suggests that gender differences positively affect the creativity of the
outcome due to the “[...] qualitatively different life experiences [...]” of men and women that
adds variety to the team’s perspectives on the task and ideas (Curseu, 2010, p. 100).
According to the findings of another study, the negative effects of diversity in terms of age
and gender also might fade away over time (Baer et al., 2008, p. 267). In a study on student
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team effectiveness gender diversity had no significant effect on the teams’ outcome in terms
of team performance and goal achievement (Deeter-Schmelz et al., 2002, p. 119f).

Our rationale for the consideration of gender differences within a team is that it might
changes the behavior of team members towards each other. Some individuals might feel
uncomfortable when working with someone of the opposite sex or they might compete
against other team members of the same sex for the attention of a team member of the
opposite sex. It might also be possible that in mixed gender teams, the team members occupy
roles that do not reflect their competences but rather a traditional understanding of gender
roles. A further effect could be that gender differences may make the female suggestions
ignored.

Age

Age is another characteristic for surface-level diversity (Harrison et al., 1998, p. 97). Similar
to the effects of gender variety, research on the effects of age variety in teams found that it
could positively affect creativity (Choi, 2007, p. 226) or that the initial negative effect of
gender and age differences on creativity might fade away over time (Baer et al., 2008, p. 267).

Our rationale for the consideration of age is that, for example, age differences may lead to one
person being listened to more than others because of perceived additional experience. In
addition, the distribution of roles in the team, and in particular that of the team leader, could
be influences by the perceived level of a team member’s seniority instead of his or her actual
qualification for this role.

Nationality

Similar to gender and age, research generated mixed findings with respect to the effects of
nationality diversity and team creativity (Reiter-Palmon et al., 2012, p. 297). For example,
Curseu (2010, p. 100) assumes that the variety in perspectives based on team members’
different cultural background has a positive effect on team creativity. His study is supporting
the assumption that variety (as a combined variable that is composed of gender, age and
nationality diversity) enhances team creativity (Curseu, 2010, p. 104). In addition, diversity in
nationality is found to benefit information processing (Dahlin et al., 2005, p. 1107). Yet other
research suggests that ethnic diversity impedes team performance and reduces communication
among team members (Harrison et al., 2002, p. 1031).

Our rationale for the consideration of age is that nationality differences may lead to natural
conflicts based on variety in perspectives. In addition, differences in nationality are also
indicative of possible cultural differences. Different cultural backgrounds might lead to
conflicts in the team because of the different perspectives, values and strategies of the team
members.

Course of Study and Education Level

Hiilsheger, Anderson and Salgado (2009, p. 1138) found in their meta-analysis support for the
hypotheses that a functional diversity (i.e., a diversity that is related to the job or task) is
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positively related to creativity and innovation. However, while functional diversity is found to
enhance team creativity, it also directly hampers team performance (Ancona & Caldwell,
1992, p. 321). This might be because of a team’s limited ability to use and integrate
information from diverse functional backgrounds. For example, research suggest that teams
benefit from educational diversity only up to a certain point (Dahlin et al., 2005, p. 1119). The
generation of creative idea benefits from the combination of diverse information and building
on the ideas of others (Paulus & Yang, 2000, p. 77). Yet, too high levels of educational
diversity impede a team’s ability to benefit from the broad range of available knowledge
(Dahlin et al., 2005, p. 1119). With too little overlapping knowledge team members cannot
combine the available information due to a lack of expertise in the relevant content area
(Cohen & Levinthal, 1990, p. 134; Dahlin et al., 2005, p. 1119).

Our rationale for the consideration of the participants’ course of study is that the selected
course of study indicates the functional and educational diversity of the team members. In
addition, we assume that participants may have selected a course of study that allows them
more freedom and more creative thought. Accordingly, these types of individuals may come
up with more creative ideas. Moreover, a high level of homogeneous expertise in a team may
lead to agreement on tried and tested ideas and thus impede the team to come up with new
and useful solutions.

English Language Skills

In project teams with diverse nationalities members might speak different primary languages.
In order to enable communication between all members of the team they have to use a
common language. In our case this was English. Students have to demonstrate at least good
English language proficiency for their university entrance allowance at TUM. However,
business fluency is not required and as for most of the students English in their secondary
language there might be a considerable differences among English language skill among the
participants. Insufficient language skills might inhibit understanding of ideas and this in turn
could lead to the exclusion of creative ideas. In addition, if someone is not able to express his
or her idea in a way that the other team members can understand it, then the idea might not be
included in the team’s design.

Programming Skills

We gathered information about the participants’ programming skills because we observed in
our study project teams that were asked to design an innovative mobile application and
develop a prototype that demonstrates the most important functionalities of their proposed
solution. Therefore, participants may reject a good idea if they belief it would be too hard to
implement or if they simply do not know how to implement it.

5.5.2.2 Personal Attribute: Creativity

Individual creativity is a possible predictor of team creativity (Paulus et al., 2012, p. 329).
Although other factors affect the overall creativity of a team, anecdotal evidence suggests that
an individuals’ creative confidence is an important predictor of individual creative behavior
(Kelley & Kelley, 2012). In addition, if a team experiences a shared sense of creative
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confidence, i.e., “[...] a shared understanding that the team is more creative than each team
member individually [...]” (Baer et al., 2008, p. 255), team creativity increases (Baer et al.,
2008, p. 274). Therefore, a team with self reported high creativity might be expected to
generate a more creative product irrespective of group dynamics. However, the number of
teams studied is too small to give us conclusive results if we observe this happening.

For the measurement of the individuals’ level of creativity, we applied a self-rating measure.
Empirical research findings suggest that creative individuals are aware of their creative
abilities (Barron & Harrington, 1981, p. 453). Batey (2007) developed the ,,Self-Rating of
Creativity” (SR) instrument based on the evidence that creative individuals “[...] possess
insight into or awareness of their own creativity [...]” (Batey, 2007, p. 168). The SR is a
short, valid and reliable instrument to assess creativity (Batey, 2007, p. 168). It has been
found to significantly and positively correlate to other measures of creative potential (Batey,
2007, p. 173), including Gough’s (1979) Creative Personality Scale and Runco's Ideational
Behavior Scale (Runco, Plucker, & Lim, 2001). In addition, the instrument has already been
successfully used in other studies on creativity (e.g. Furnham & Bachtiar, 2008).

The SR measures creativity on a 10-point scale. The creativity rating is one of 11 personal
attributes, which are assessed with this instrument. Other attributes are, for example,
intelligence, humor and altruism. Participants are asked to rate their perception of the 11
personal characteristics in comparison with other people. Lower scores indicate that the
person considers themselves as less creative than others. Higher scores indicate that the
person considers themselves as more creative than others (Batey, 2007, p. 170).

We used this scale as it provides a short way to measure how creative people consider
themselves. In face of the possibility that participants overestimate or underestimate their
personal attributes in self-assessment tests (cf. Kruger & Dunning, 1999), we decided to use a
self-rating scale. Anecdotal evidence from the managers of IDEO — a leading design and
innovative consultancy — suggests that being confident about one’s own creative abilities
facilitates innovation and the implementation of ideas (Kelley & Kelley, 2012).

5.5.2.3 Personal Attribute: Innovativeness

Personal innovativeness in the domain of information technology (PIIT) is defined as an
individual’s “[...] willingness to try out any new technology” (Agarwal & Karahanna, 2000,
p- 677) and is conceptualized as a personality trait, i.e., a descriptor of an individual that is
relatively stable across time and situations (Agarwal & Prasad, 1998, p. 206). A greater PIIT
has been shown to positively influence an individual’s cognitive absorption in the interaction
with IT (Agarwal & Karahanna, 2000, p. 685). Cognitive absorption is defined as “[...] a state
of deep involvement with software [...]” (Agarwal & Karahanna, 2000, p. 673), in which
people exhibit temporal dissociation, focused immersion, heightened enjoyment, control and
curiosity (Agarwal & Karahanna, 2000, p. 673). Therefore, we belief that information about
the participants’ degree of personal innovativeness in the domain of information technology
can help in explaining the behavior of individuals and teams in matters of the design and
development of an innovative mobile application.



88 Description of the Collected Data

Agarwal and Prasad (1998) developed a self-rating measure for the assessment of an
individual’s PIIT. The instrument consists of four statements that describe archetypal
behaviors in the context of IT-related innovativeness (Agarwal & Prasad, 1998, p. 209).
Individuals are asked to indicate their level of agreement or disagreement to those statements
on a 7-point scale with “strongly disagree” and “strongly agree” as the end points. One of the
four items is negatively worded to lessen potential problems from acquiescence bias (Agarwal
& Prasad, 1998, p. 210). The PIIT score is the average across all statements with 1 indicating
a low degree of innovativeness and 7 indicating a high degree of innovativeness (Agarwal &
Prasad, 1998, p. 210).

The PIIT instrument demonstrated a satisfactory reliability and validity (Agarwal & Prasad,
1998, p. 210f). Regarding the scale’s internal consistency, Agarwal and Prasad (1998, p. 210)
reported, for example, a value of 0.84 for Cronbach's (standardized) alpha and a total-to-item
correlation between 0.59 and 0.79. The PIIT measure has been successfully utilized in several
research studies (e.g. Agarwal & Karahanna, 2000; Magni, Taylor, & Venkatesh, 2010; Sun,
2012; Thatcher & Perrewe, 2002) that were published in major IS journals, including
Management Information Systems Quarterly.

Our motivation for the use of the PIIT measure is based on the reasoning that personal
innovativeness in the domain of IT might affect a team’s design if people scoring high on this
scale dominated a team. It is also likely that people with high personal innovativeness scores
are more likely to know about new and interesting applications and therefore are likely to
include some of these innovative ideas in there suggested design ideas. This in turn could
make their group’s products more creative. Again, with only three teams, we cannot draw
general conclusions about this potential effect if we observe it.

5.5.2.4 Personal Attribute: Playfulness

Research indicates that playfulness is an important antecedent of innovative behavior (cf.
Amabile, 1996b; Folkestad & Gonzalez, 2010; Lin, Lin, Chen, & Teng, 2010; March, 1982)
where innovative behavior is an individual’s deliberate introduction or implementation of new
ideas, products, processes or procedures in organizations (Yuan & Woodman, 2010, p. 324).
Playfulness is a mind-set (Lieberman, 1977, p. 108) that is characterized by qualities such as
freedom, spontaneity, imagination, flexibility, intrinsic motivation and creativity (Lieberman,
1977, p. 108; Serenko & Turel, 2007, p. 658; Shen, Chick, & Zinn, 2014, p. 64). The playful
attitude and its respective behavior is irrespective of an activity’s content or context and
extends to all situations of life (Guitard, Ferland, & Dutil, 2005, p. 9; Mainemelis & Ronson,
2006, p. 86).

Research findings suggest that playfulness facilitates many aspects that are beneficial in
matters of creativity and innovation. Playful people have an ability to reframe a situation in a
way that makes it more entertaining and funny for themselves and potentially others (Barnett,
2007, p. 955). The related positive affect makes situations more enjoyable and pleasurable
plus it stimulates people’s intrinsic motivation (Isen & Reeve, 2005, p. 297; Shen et al., 2014,
p. 64), which is also beneficial to creativity (Amabile, 1998, p. 79). Besides making situations
more pleasurable and intrinsically motivating, playfulness can also help to overcome rigidity
and functional fixedness (Coon & Mitterer, 2013, p. 327) by applying, temporarily, an



Description of the Collected Data &9

alternative set of rules that dismisses the rational imperatives of business life toward
consistency (March, 1982, p. 77). Therefore, with the utilization of the “[...] combinatorial
freedom of play [...]” (Miller, 1973, p. 96), playful behavior may results in a higher
adaptability to novel situations because it allows experimentation with possibly useless or
unproductive activities (Miller, 1973, p. 96). Engaging in exploratory behavior through
playful task interaction is in turn considered to promote the development and exercise of
skills and enhance learning (Glynn & Webster, 1992, p. 92; Martocchio & Webster, 1992, p.
557; Miller, 1973, p. 95). In addition, playfulness facilitates individuals in being open to
experiences, which is associated to creativity and divergent thinking (McCrae, 1987, p. 1263).
This is reflected, for example, in the findings of Guitard, Ferland and Dutil’s qualitative study
(2005): playfulness enables individuals to “[...] distance themselves from others, from
situations and from conventions in order to approach situations with an open mind to find
original solutions to problems, to confront difficulties and to accept failure” (Guitard et al.,
2005, p. 9).

Lieberman’s pioneering work on playfulness (1965, 1966, 1967, 1971, 1976, 1977) laid the
foundation for the study of playfulness as an individual characteristic. With her seminal
research on the relationship between playfulness and the use of computer in the workplace
Webster (1988, 1989) introduced playfulness as a personality trait to information systems
research.

In response to the lack of a measure of adults’ playfulness in the workplace Glynn and
Webster (1992) developed the Adult Playfulness Scale (APS). The APS is a questionnaire
that utilizes a 7-point semantic differential scale and consists of 32 adjective pairs with more
or less opposite meaning. An exploratory factor analysis by Glynn and Webster (1992, pp. 92-
97) resulted in 25 items that loaded on five factors: (1) spontaneous, (2) expressive, (3) fun,
(4) creative, and (5) silly. With Cronbach’s coefficients alpha between .73 and .83 for the
subscales of the five factors, the scale can be considered as reliable (Glynn & Webster, 1992,
p- 92). The convergent and predictive validity reported by Glynn and Webster (1992, p. 93) is
also supported in other studies (e.g. Amabile, Hill, Hennessey, & Tighe, 1994; Bozionelos &
Bozionelos, 1999; Glynn & Webster, 1993; Proyer, 2012a).

According to Glynn and Webster (1992, p. 93) correspond the five factors of adult
playfulness to Lieberman’s (1977, p. 25) factor structure for playfulness of children and
adolescents, which is measured by Lieberman’s Playfulness Scale (PS). Two factors of the
APS (i.e., spontaneity and creativity) correspond to three of the five factors (i.e., cognitive
spontaneity, physical spontaneity, social spontaneity) of the PS, the factor expressive of the
APS corresponds to manifest joy of the PS, and the two factors fun and silly of the APS
correspond to sense of humor of the PS (Glynn & Webster, 1992, p. 93).

We are aware of the criticism regarding this measure (cf. Barnett, 2007; Kruger, 1995;
Schaefer & Greenberg, 1997). However, other measuring instruments have their own issues
(Shen et al., 2014, pp. 66-68). Moreover, the APS was specifically designed to measure adult
playfulness in the workplace, which is the area of application to which we focus our research.

Currently, Proyer (2014, pp. 97-102) is developing a new self-report measure for adult
playfulness with initially results that look very promising. Playfulness in adults is
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conceptualized as a four-dimensional concept: (1) other-directed, (2) lighthearted, (3)
intellectual, and (4) whimsical (Proyer, 2014, p. 99). The findings from the initial assessment
of this measure are encouraging (Proyer, 2014, pp. 100-102) and thus we will consider its use
in further studies. At the time when we conducted our study, the OLIW (Other-directed,
Lighthearted, Intellectual, Whimsical) instrument was not yet available and even the concept
reported in Proyer’s habilitation treatise (2014) needs further research for the substantiation of
its usefulness and predictive power.

In our study, we used for the evaluation of the personal attribute of playfulness Glynn and
Webster’s (1992) Adult Playfulness Scale. Participants were asked to describe themselves by
selecting for each of the 32 polar adjective pairs the adjective they feel is more descriptive of
them. The playfulness score is calculated by adding together the values of the 25 items, which
loaded on the five factors relevant to playfulness. As all but two items are reverse scored,
higher scores indicate greater playfulness (Glynn & Webster, 1992, p. 91).

We used this survey because we reasoned from existing literature that it would be likely that
team members who scored high on playfulness would be more likely to generate creative
ideas which would also have an impact on the final creative product of the team. For example,
a team with a large number of members who scored high on the playfulness scale might have
a greater advantage of turning out a creative product and also might be less likely to engage in
various forms of group dynamics that would hinder product creativity. This would be an
interesting result if we observed this, but again the number of teams we are studying would be
too small to make this result conclusive.

5.5.3 Questionnaires Regarding the Participants’ Perception of the Team Meetings

This section describes the data that was collected via questionnaires directly after each of the
videotaped team meetings. The main purpose of these questionnaires was the assessment of
the team members’ individual perception of the meeting. In the following we describe the
scales that we used and provide a rationale for why we used them.

5.5.3.1 Intensity of Flow Scale

We used Webster’s (1989, pp. 88, 189) Intensity of Flow Scale to assess the participants’
immediate subjective experience during the meeting. This scale is based on
Csikszentmihalyi’s (1975) flow theory and measures people’s cognitive absorption and how
involved they were in performing an activity. According to Cskiszentmihalyi (1975) flow is
characterized as a state of optimal experience in which people “[...] act with total
involvement [...]* (Csikszentmihalyi, 1975, p. 36). Being in the state of flow occurs in
conditions of high challenges and skills (Csikszentmihalyi & LeFevre, 1989, p. 815).

Research on human-computer interaction suggests a conceptualization of flow in terms of
three dimensions: (1) control, i.e., the experience of a feeling in control over the activity; (2)
attention focus, i.e., a narrowed focus and absorption in the activity; and (3) cognitive
enjoyment, i.e., curiosity in term of a heighten responsiveness to novel stimuli and a desire to
attain competence in executing the activity as well as intrinsic interest in terms of feeling
enjoyment and pleasure through the execution of the activity (Agarwal & Karahanna, 2000, p.
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668; Webster, Trevino, & Ryan, 1993, pp. 413f, 420). The conceptualization of flow as a
multidimensional construct is based on Cskiszentmihalyi’s (1975, pp. 72, 78-87)
characterization of the flow experience. According to Webster, Trevino and Ryan (1993, pp.
417, 420) these dimensions are interrelated.

Webster (1989, pp. 88, 189) developend the 11-item self-rating Intensity of Flow Scale in
order to measure the degree of flow in computer interactions. This scale is based on an
interview checklist created by Csikszentmihalyi (1975, p. 113). Webster (1989, p. 114)
applied the scale in an experiment and reported an acceptable reliability scores with a
Cronbach’s alpha of .74. Further, the scale shows concurrent validity as it correlates
significantly with measures, including involvement and positive affect, which are indicative
of cognitive absorption in an activity (Webster, 1989, p. 114).

Other possible scales to measure the participants’ flow state would have been Trevino and
Webster’s (1992, p. 553f) four-item scale or Webster, Trevino and Ryan’s (1993, pp. 415f,
424f) 12-item scale, which is an advancement of the aforementioned scale. Both are self-
report flow questionnaires. Although Webster, Trevino and Ryan’s (1993, pp. 4151, 424f)
measure is usually used to measure the flow state in computer interactions (Woszczynski,
Roth, & Segars, 2002, p. 371) we decided to use Webster’s (1989, pp. 88, 189) Intensity of
Flow Scale because this scale is less specific to interactions with a computer system. The
focus of the meetings was the work on specific tasks and we were more interested in the
participants’ task-related subjective experience rather than in their assessment of the situation
based on the tools, which they had applied.

We measured the participants’ perceived intensity of flow because we were interested in their
level of cognitive absorption in the activity and their perceived relationship of the task’s
challenge and their skills. Further, we would assume that participants might react dismissive
to suggestions that would disturb their state of being in flow. That is, a team member that is
totally involved in an activity (e.g., the design of a mockup for an idea) and feels enjoyment
and pleasure in this activity might ignore other team members’ suggestions and thereby
unintentionally exclude ideas from being integrated in the team’s proposed solution.

As flow is a temporarily limited state (Woszczynski et al., 2002, p. 374) it is best measured
during or within a short temporal proximity after the work on a task (Webster et al., 1993, p.
420). Therefore, all team members were asked to complete the Intensity of Flow Scale
directly after the meeting. It has to be noted, however, that the teams discussed their solution
with the teaching team right after they completed the meeting task. Only after this the
participants completed the questionnaires for the assessment of their perception of the work
on the meeting task.

5.5.3.2 Adapted Version of the Computer Playfulness Scale

An adapted version of Webster and Martocchio’s (1992) Computer Playfulness Scale (CPS)
was used to measures the team members’ cognitive playfulness. Based on Novak, Hoffman,
and Yiu-Fai (2000, p. 29) and Agarwal and Prasad (1998, p. 210) and consistent with Webster
and Martocchio (1992, p. 210f), we modified the instruction and the scale items to make it
situation-specific to the meeting. For example, one of the seven items read: I felt playful when
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executing the task. Therefore, the adapted CPS was used to assess the degree to which
individuals perceived themselves as cognitive playful during the meeting. Researcher argue
that a high level of cognitive playfulness has a positive effect on invention and imagination
(Martocchio & Webster, 1992, p. 563). In addition, playful behavior is associated with
flexibility and adaptability to new situations (Miller, 1973, p. 96).

Webster and Martocchio (1992) conceptualized computer playfulness as a situation-specific
trait that represents the level of cognitive spontaneity in the interaction with a computer
(Webster & Martocchio, 1992, p. 203f) and developed the CPS to measure it (Webster &
Martocchio, 1992, p. 212). The CPS is based upon the cognitive spontaneity construct of
Lieberman’s (1977, pp. 153-156) playfulness scale. It is a 7-item self-rating scale.
Participants indicate their level of agreement for each item on a 7-point Likert-type scale that
ranges from strongly disagree to strongly agree (Martocchio & Webster, 1992, p. 563;
Webster & Martocchio, 1992, p. 212). Webster and Martocchio (1992, pp. 211-216) report
internal consistency reliability ranging from .86 to .90 across five studies, concurrent validity,
discriminant validity (e.g., no relationship between CPS and gender or age), predictive
validity, predictive efficacy, and test-retest reliability (correlation of .85 (p < .001)).
Utilizations of the CPS in other studies (e.g. Agarwal & Prasad, 1998; Novak et al., 2000;
Yager, Kappelman, Maples, & Prybutok, 1997) provide additional support for its reliability
and validity.

Initially the CPS was considered as a unidimensional measure. A more recent investigation of
the CPS, however, found severe issues with its applicability as a unidimensional measure.
Serenko and Turel (Serenko & Turel, 2007) investigated the unidimensionality of the CPS
because several studies reported low and inconsistent item loadings for the CPS. Based on
their investigation, they concluded “that the original computer playfulness construct consists
of two correlated but distinct factors when administered to today’s IS users® (Serenko &
Turel, 2007, p. 657). The first factor is still labeled computer playfulness. Items that loaded
on this factor (i.e., spontaneous, flexible, creative, and playful) show a strong relation to the
initial definition of playfulness. They labeled the second factor interactive resourcefulness.
Items that loaded on this factor (i.e., imaginative, original, and inventive) can be associated
with the way people use their imagination, originality and inventiveness for problem-solving
tasks (Serenko & Turel, 2007, p. 663). Serenko and Turel’s (2007, p. 663) distinction into the
two factors playfulness and resourcefulness provides an additional value for the interpretation
of individuals perception of the meetings.

We measured the participants’ perceived cognitive spontaneity by using the adapted version
of the CPS for similar reasons as we measured their perceived intensity of flow. This
measurement focuses primarily on self-reports of participants’ behavior during the meeting
(Woszczynski et al., 2002, p. 371). The questionnaire asked participants about their subjective
feelings during the execution of the task. Consequently, this measure provides indications of
the participants feeling regarding his or her spontaneity, inventiveness and imagination during
the meeting (Webster & Martocchio, 1992, p. 204). This might provide additional information
about possible reasons for idea inclusion or exclusion. For example, a team member who feels
very creative and imaginative during a meeting might see valuable connections between
otherwise unrelated ideas and thus supports the inclusion of an idea. Other team members,
who feel more uninventive or unoriginal, might be in favor of the exclusion of this idea. It has



Description of the Collected Data 93

to be noted, however, that the data that is provided by this questionnaire is not intended to
quantitatively explain reasons for idea inclusion or exclusion. The data will be used
qualitatively for the interpretation of the group dynamics that lead to idea inclusion or
exclusion. In doing so it represents an additional data source for the participants’ perception
of certain tasks.

5.5.3.3 Open Question: Describe One Moment

In addition, we added three open-ended questions to the questionnaire for the meetings three
to five. The question asked participants to briefly describe a moment that they perceived as
(1) very productive, (2) very funny, or (3) as a waste of time. Answering these questions was
optional. We included theses questions, because we wanted to get supplementary information
about the participants’ perception of certain tasks and activities.

The first question asked participants about situations, which they perceived as productive.
The feeling of being productive can be associated with positive emotions and a sense of
achievement. However, not all team members may perceive an activity as being productive.
Differences in the answers across the team could indicate potential conflict or the pursuit of
different goals.

The second question asked participants about situations, which they perceived as funny.
Working on a task with time constraints may lead to feelings of tension and stress. Both could
have negative effects on creativity. Although time pressure could in certain situations spur
creativity (Amabile, Hadley, & Kramer, 2002, p. 56) it might also evoke a need for closure
and thereby cause the exclusion of new ideas (Chirumbolo et al., 2004, pp. 266, 275). Humor
and fun can be used to relieve people’s tension and reduce stress (Magnuson & Barnett, 2013,
p- 136f). Fun is one facet of playfulness, which is among other things associated with
imagination and creativity, and thus might foster the generation of new ideas (Proyer & Ruch,
2011, p. 4). In addition, takting a situation not too serious may also reduce people’s reluctance
to discuss absurd ideas. Therefore, moments that people perceived as funny might reveal
activities that facilitated the inclusion of new ideas.

The third question asked participants about situations, which they perceived as a waste of
time. These moments are perceived as unproductive and therefore may evoke negative
feelings and dismissive attitudes. As an approximate opposite to the first question we wanted
to gain additional information about activities that may cause a conflict in the team.

5.5.4 Description of Additionally Available Data

5.5.4.1 Results of the Meeting Tasks

The results of the meetings were photographed and, if possible, also attributed to the person
who created it. Overall, we collected 37 documents for the three teams over the course of five

meetings. The meeting results are used to assess whether or not ideas mentioned during the
meeting have been integrated in the meeting’s outcome.
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5.5.4.2 Project Journal

The project journal was one of the required deliverables of the university course. It documents
the team’s course of action and the unobserved meetings of the team. In additions, it describes
the team’s results for the seven assignments and the meeting task. Moreover, it provides the
team’s rationale for their decisions and their lessons learned for the different tasks.

The content of the project journal (i.e., management summary, course of action, meeting
minutes, rationale for decisions and lessons learned) was required and part of the grading.
However, the student teams had complete freedom with regard to the structure and content of
the project journal. That is, the teaching team did neither enforce the completion of a special
template nor did they enforce the inclusion of all required parts of the project journal but
rather graded the project journal according to criteria such as completeness, consistency and
comprehensibility. Therefore, some teams may not describe all relevant parts of the project in
the researcher’s desired level of detail. Nonetheless, the project journals provide a valuable
supplementary source of data, which describes activities and meetings, which could not be
directly observed. In addition, the quality of the project journal and the included content
offers valuable clues on the teams motivation and conscientiousness.

5.5.4.3 Questionnaires for the Evaluation of the Idea and the Presentation

The project team’s proposed solutions were evaluated at several points during the project.
Therefore, a varying number of raters assessed the teams’ solutions based on the interim, pre-
final and final presentation. The questionnaire for the assessment of the ideas has been
slightly modified over the course of the three presentations. Even though the items of the
three questionnaires are not identical they provide comparable results for a qualitative
analysis of the evaluations.

In each case, raters assessed the teams’ presentations as well as the presented idea on a 7-
point scale from 1 (strongly disagree) to 7 (strongly agree). The questionnaires, which were
used in the pre-final and the final presentation, included two additional questions that asked
the raters about the business value and their purchase intent (Girotra et al., 2010, p. 597f). For
these questions, a 10-point scale was used with 1 indicates a low and 10 a high expected
business value and purchase intent respectively. The questionnaire for the final presentation
included an additional page that the jury could use to compare the three teams for their
collaborative decision on the winning team.

The evaluation of the teams’ proposed solutions provide an indication for the creativity of
their outcome. In addition, it shows how the ideas were perceived among peers (only interim
and pre-final presentation) and experts (all three presentations). Moreover, the assessment of
the final presentation provided a brief rational for the selection of the best project.

5.6 Data Analysis

This section describes our approach and the respective course of action for analyzing the data.
In general, we followed the constructivist grounded theory approach according to Charmaz
(2006, 2014). Section 2.1 provides a comprehensive description of this approach. For the
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analysis of the data we used a combination of grounded theory methods (cf. Charmaz, 2006,
2014) and methods from interaction analysis (cf. Jordan & Henderson, 1995; Ruhleder &
Jordan, 1997; Suchman & Trigg, 1991; Tang & Leifer, 1991). Rather than describing how
theses methods should be used, we describe in this chapter how we have proceeded in our
exploration of processes and factors that are related to idea inclusion during creative work in
team meetings.

The remainder of this section is structured as follows: At first, we explain our steps for the
preparation of the data analysis in conjunction with the initial analysis of the data.
Afterwards, we describe the main steps of coding and theorizing to build theory.

5.6.1 Preparation, Initial Analysis and Tools Used

In the subsequent paragraphs we provide a brief overall account of the preparation activities
and our initial approach to data analysis. Afterwards, we describe in section 5.6.1.1 our initial
steps in the analysis of the team meetings. Finally, we describe in section 5.6.1.2 the tools,
which we used for the analysis of the team meetings.

In accordance with the suggested procedure for grounded theory studies, we began our
analysis already during data collection (Charmaz, 2014, p. 15). At the beginning of the
observed projects, we limited our data analysis to the artifacts (e.g., presentations of ideas and
preliminary solutions) created by the study’s subjects (i.e., teams), the data collected via the
questionnaires and our field notes from observations and interactions with the teams and
individual team members. The initial analysis was rather rough. It was intended to iteratively
learn more about the subjects and their situation. After recording the team meetings, we began
with the screening of the videos and carried out the first steps (i.e., the creation of rough
content logs) for the interaction analysis (cf. Jordan & Henderson, 1995, p. 43).

Already at this stage, we began to write memos (cf. Charmaz, 2014, p. 162). At this stage, the
memos were handwritten notes about initial interpretations of directly observed events. For
example, we noted that team A2B’s proposed solution did not change much over the course
of the first three meetings. At its core their result for the third meeting resembled mainly the
team’s initially proposed solution, which was presented in the 2™ idea presentation. This was
surprising because the team has received a distinct feedback from the corporate partner as
well as from the teaching team in relation to necessary advancements of their proposed
solution. From an outsider's perspective, the team seemed to collectively pursue a shared goal
that was deviant to suggestions from experts and mentors. Therefore, we described the team
in one of our memos as being resistant to feedback and obstructing. Only by our analysis of
the team meetings we realized that the team members did not share a common opinion
regarding their final product.

Given the dual role as researcher and teaching assistant it was not possible to engage in a
detailed analysis of the video data during the duration of the projects. After we had recorded
the weekly meeting for all three teams we skimmed through the videos (1) to assure that the
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meeting was properly recorded and (2) to familiarize ourselves with the data (cf. Tang &
Leifer, 1991, p. 211). Thereby, we gained already a rudimentary understanding of the
dynamics in the teams. In addition, we used these understandings to make small changes to
the design of the next meeting. In this respect, we would, however, not speak of some kind of
theoretical sampling (cf. Charmaz, 2014, p. 192). The majority of the adaptations of the
meeting designs occurred in consultation with the lecturer for reasons concerning the
improvement of the teaching in this university course. Further steps with respect to the
detailed analysis of the video data (e.g., the transcription of the videos) were only taken after
the end of the projects, which was at the same time also the end of the university course, and
thus, the end of the role as teaching assistant, too.

5.6.1.1 Initial Steps in the Analysis of the Meeting's Video Recordings
Content Descriptions

For the preparation of the analysis of the videos, we followed the advices of Jordan and
Henderson (1995, p. 43) for conducting interaction analysis and started with the creation of
content logs. We created the content logs directly after the video recording of each task. This
enabled us to add specific comments and explications of events, which we might otherwise
have forgotten (cf. Jordan & Henderson, 1995, p. 43). Furthermore, we skimmed through the
videos for a first time in order to assess their quality and to get a first impression on the
meetings’ content and course of events. We also reduced the quality of the videos to reduce
the necessary disk space and make them easier to use with qualitative data analysis software.

In addition to the content logs, we created rough content listings (cf. Jordan & Henderson,
1995, p. 43). According to Suchman and Trigg (1991, p. 77), a content listing" is a useful tool
during interaction analysis as it helps to retrieve certain instances later on during the analysis
of the video data. A content listing describes events in a chronological order along with a time
stamp (Jordan & Henderson, 1995, p. 43; Suchman & Trigg, 1991, p. 77). We screened the
available video footage and classified it into large sections. We assigned each section a
meaningful headline and a short description of the events. In accordance with Jordan and
Henderson (1995, p. 43) we made no attempt to achieve consistency in the coverage of our
content listings. The intention of the content listing was merely to provide a rough outline of
the video’s content.

"> Thereby, we noticed, for example, that one of two recordings of team A2B’s last meeting failed due to
technical issues with the recording device. This enabled us to take countermeasures in order to properly record

the meetings of the other teams, which were held shortly afterwards.

" We use the terms content log and content listing in accordance with Jordan and Henderson (1995, p. 43).
However, Suchman and Trigg (1991, p. 77) refer to the content listing with the term content log. In order prevent

misunderstandings we use the terms consistently as they are suggested by Jordan and Henderson.
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Screening of the Videos

In the next step, we attempted to gain a deeper understanding of the interactions and dynamics
during the meetings. That is, interactions among the members of the team and between the
team members and the external representations of their ideas in addition to further observable
reactions triggered by these interactions. Therefore, we structured the video into small, self-
contained units of group interaction. This allows us to interpret the interactions in their
context (Franco & Rouwette, 2011, p. 171). As we are interested in events of idea inclusion
and exclusion, we structured the videos accordingly. That is, we created clips (see Woods &
Dempster, 2011, p. 12) of instances, in which ideas were proposed. It has to be noted that the
creation of the clips was not a one-time activity but an iterative process, which was carried
out relating to the coding of the data. Later on, the creation of clips was replaced by the
creation of tables in a spreadsheet program, which we also used for our data analysis.

Transcription and Description

Even though transcribing the videos was part of the analytic process for much of this
research, we describe it at this point since we started with it as part of our preparatory
activities.

According to Kowal and O'Connel (2014) the “[..] generic term transcription [..] refers to any
graphic representation of selective aspects of [...] vocal behaviour” (Kowal & O'Connell,
2014, p. 66 italics in the original). That is, in its most basic sense, a transcript is a written text
that gives an account of spoken words (Kowal & O'Connell, 2014, pp. 64, 66f). Yet, it has to
be distinguished between a transcription and a description. As mentioned before, a
transcription is the representation of spoken words in a written form. A description, on the
other hand, is used to supplement the transcribed words in order to denote non-verbal
behaviors (Kowal & O'Connell, 2014, p. 66). At this point we refer the interested reader to
Kowal and O'Connel (2014) for a thorough description of the role, importance and challenges
with respect to transcriptions.

Over the course of this research, we created descriptions as well as transcriptions of the video
data at various levels of detail. We started with the creation of descriptions of the observed
interactions and communications. Therefore, we used afore mentioned content listings as a
starting point. In accordance with Jordan and Henderson (1995, p. 43) as well as Suchman
and Trigg (1991, p. 77) we created full transcripts only for particularly interesting sequences.
For the transcription of verbal behaviors, we applied Jefferson’s (2004) transcription notation
for conversation analysis (see appendix B) as guidelines (e.g., [square brackets] to indicate the
start and end points of overlapping speech). However, we did not use the full range of
possible notation in our transcription (e.g., A\ to indicate a rising pitch or intonation). In
addition, we did not always indicate verbal behaviors in our transcripts but only if we saw a
benefit in their application. We supplemented our transcripts by descriptions of contextual
information and descriptions of interactions if we deemed it relevant for the understanding of
an interaction or situation. These descriptions were put into curly brackets.

However, as basically all transcripts are only selective representations of reality it is advisable
to verify the interpretation of a transcript by checking back at the respective audio and video
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recordings (Kowal & O'Connell, 2014, p. 66). Therefore, we relied for our interpretations
mainly on the actual video data and used the descriptions and transcriptions to navigate within
complex and otherwise not searchable data.

5.6.1.2 Tools Used in the Analysis of the Meetings’ Video Recordings
The Qualitative Research Software Transana

For the description, transcription and analysis of the videos we used Transana, which is a
computer program that has been specifically designed for the transcription and qualitative
analysis of images, audio data and video data (Dempster & Woods, 2011, p. 2; Woods &
Fassnacht, 2014). We used Transana in its standard version 2.61b for Mac OS X, which is a
single user version with limited capabilities regarding the use of media files and transcripts.
The standard version neither allows the parallel work on multiple media files nor the
simultaneous work with multiple transcripts. That is, at any given time only a single media
file and a single transcript can be analyzed (Woods & Fassnacht, 2014).

The main benefit of Transana, compared to other qualitative software like Atlas.ti, is, that it
has been specifically designed for the work with media-based data. According to Woods
(2014) this is necessary because working with videos is fundamentally different from working
with text. For example, it is common that after the transcription of an interview is finished the
audio file is disconnected from its textual representation and only the text is used for the
subsequent analysis. Yet, keeping the connection between the underlying media file and the
transcript has benefits with respect to both transcription and analysis of the data. For example,
it provides the possibility to incrementally improve a transcript during the analysis of the data
as well as the opportunity to exploit the underlying time line (Woods & Fassnacht, 2014).

In Transana, the raw data (e.g., video files) is organized as series of episodes with transcripts.
A series is a directory that can contain further series, episodes and notes. The media file is
referred to as an episode. Each episode needs to have at least one transcript” but can also have
multiple transcripts (e.g., a verbatim transcript of the subjects’ utterances and a descriptive
transcript in form of a content listing). As transcripts and episodes are connected both can be
used to navigate through the data. Transana supports the analytic process via the possibility to
create clips (e.g., the video sequence of an incident of interest) and organize the clips in
collections (e.g., incidents that belong to the same category of events). The process of coding
is enabled by keywords that can be applied to individual media clips in collections. The
analytic process can be reflected in notes (i.e., memos). Notes can be created to series,
episodes and collections. With respect to theory building qualitative research provide clips the
evidence of the emerging theory that is contained in collections and reports and reflected by
the analytical notes (Woods & Fassnacht, 2014).

" With respect to Transana, the term transcript refers to the software functionality that provides the possibility to
create written or graphical representations as well as descriptions, which can be synchronized with a video by the

application of time stamps.
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In our research, we used Transana for the creations of transcripts at various levels of detail as
well as for the initial and focused coding (cf. Charmaz, 2014, p. 116ff). The possibility to
work simultaneously with a transcript and the respective audio-visual data enabled us to start
with the analysis and the coding of the data even without a full transcription of the videos. In
addition, we could, whenever necessary, continuously improve our transcripts over the course
of our analysis. We made use of keywords for the initial coding and partly also for the
focused coding of the data. Collections were used to group similar incidents as well as to
organize clips, in which a team member proposes an idea, according to the respective team
and meeting.

Other Tools

As already mentioned above, we replaced the further creation of clips in Transana by the
creation of tables in the spreadsheet program Microsoft Excel at a later stage of our data
analysis. We used the tables to describe events, in which ideas were proposed. The
description of the events was supplemented by metadata to easily locate the respective scene
in the video data. We did this for three reasons. The created tables provided (1) a valuable
overview of the data, (2) were more easily searchable and (3) the items could be easily sorted
according to the requirements of the current analysis. In addition, it suited more the necessity
in matter of the increasing abstraction from our data towards theoretical considerations but
still enabled going back and forth between our data and the emerging theory.

Beside the use of the qualitative software package Transana and other digital tools, we used
throughout our data analysis also pen and paper for taking notes as well as for sketching
sequences of events and interactions. The use of these offline media seems almost outdated
and has also certain disadvantages compared to digital tools, especially with respect to
modifiability, reusability or searchability of the created content. Yet, research findings attest
note taking on paper certain advantages compared to note taking on a laptop (cf. Mueller &
Oppenheimer, 2014). In addition, we appreciated the flexible and intuitive usage of pen and
paper to quickly and persistently express our thoughts.

5.6.2 The Three Major Steps from Data to Build Theory

We analyzed our data in a qualitative manner and an iterative fashion with the goal of
generating hypotheses on the evolution of a team’s solution to an assigned design problem.
Our main data source were a video collection of five meetings of three teams, in which the
teams worked on specific creative tasks that contributed parts (e.g., creating a user journey or
designing a prototype for the mobile application) to solving an assigned design problem,
which was in our case the development of a mobile service for business travelers. Using
methods from grounded theory and interaction analysis, the inclusion or exclusion of each
team member’s suggestions was examined in relation to why this inclusion or exclusion
occurred.

During the collection of the video data, we discussed our observations and interpretations
with colleagues from our research group and the other members of the teaching team on an
irregular basis. Theses discussions were limited to observations made during the lectures, the
teams’ presentations and the discussions with the teams after the videotaped meetings. The
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subjects of the discussions were mainly regarding the content and style of the teams’
presentations and the team members’ reactions to feedback and questions from the audience.
Theses early discussions, in addition to our notes, helped us later on to put the observed
meetings properly into the context of the teams’ projects. After the completion of the studied
projects, we carried out our in-depth analysis of the data.

The data analysis was carried out in three main steps: (1) initial coding, (2) focused coding
and (3) theorizing. It has to be mentioned, however, that the actual act of analyzing the data
was a lot less linear and straightforward than the description of it might suggest. Over the
course of our study, we went back and forth between the data, our constructed tentative
theoretical arguments and, as part of the increasing abstraction of our interpretation of the
data, also the literature, which sensitized us about themes that become apparent during our
analysis.

In the following, we describe the three main steps of our analysis. The description is done in
the style of Pratt et al. (2006, pp. 239-241) and Harrison and Rouse (Harrison & Rouse, 2015,
pp- 381-385).

5.6.2.1 [Initial Coding: Construction of 1*-Order Concepts

For initial coding, we started with a turn-by-turn coding of the videos, in which we coded
each team member’s utterance according to the speaker turn-taking in the team’s
conversation. Thereby, we followed Charmaz’s (2006, pp. 50-53) suggestion of using a line-
by-line coding for the initial coding phase and adapted it to the kind of data we analyzed. That
is, instead of lines in an interview transcript we decided to use as unit of coding the turns
taken by the team members in the collaborative interaction during the meeting. Soon, we
broadened the scope of turns that were considered by including action turns in addition to
speaker turns (cf. Jordan & Henderson, 1995, p. 66). This was relevant because the work on
design tasks involves both talking and activities, including drawing and pointing (Schon,
1983, p. 80). Thereby, the verbal and non-verbal forms of expression are closely connected,
occur in parallel to complement each other (Schon, 1983, p. 81) or one may even replace the
other, e.g., a respondent may respond to a verbally expressed question by performing an
action (Jordan & Henderson, 1995, p. 66).

For the initial coding of interviews the line-by-line coding approach seems to be a good trade-
off between a very detailed word-by-word coding and a rather rough incident-by-incident
coding. With regard to the available transcripts of the meetings’ videotapes, however, an
applied turn-by-turn coding (i.e., we used a change in the acting and/or speaking person
instead of lines in the transcript) proved to be not suitable for answering our research
questions.

Therefore, we switched to an incident-by-incident coding for the following reasons. First,
interviews are already focused on a specific topic and guided by the questions and interactions
of the interviewer. In our case, the activities of the teams unfold freely during the videotaped
meetings. Even though the meeting task determined the general activity as well as the
expected kind of result (e.g., a low-fidelity prototype for a mobile application), the teams
could decide at their own direction how they actually tackled the task. The incident-by-
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incident coding enabled us to choose a more appropriate unit of analysis in order to provide a
stronger focus on relevant actions with respect to our research question. Second, we analyzed
audio-visual recordings of meetings, which is a very rich kind of data because it contains
information including verbal utterances as well as nonverbal behaviors and activities. Thereby
we realized that coding a unit of data as small as a single word, a line of a video’s transcript
or, as we tried at first, a single utterance or action could cause discern between the observed
event and its context, and thus, might render it meaningless. To prevent this, we applied codes
to incidents. An incident can still be an event as short as a team member’s utterance or action.
However, this change in the unit of analyzes enabled us to code also sequences of related
interactions, For example, a discussion between several people about a topic such as the
creation of an artifact in form of a written text or a drawn sketch.

For the initial coding, we watched a video, looked for instances, in which an idea was
proposed and coded the respective instance. First, we went through the complete video
recording of a meeting, took notes about events that we deemed relevant and familiarize us
with the plot of the meeting. Second, we watched the video again. This time paying close
attention to instances, in which a team member proposes an idea. We created a clip for the
respective video sequence. Where relevant, we summarized the team members’ interactions
during the respective scenes, including the gist of the conversation and the observed actions.
Afterwards, we coded the incident. Third, we transcribed sections of the interactions that were
illustrative for particular kinds of interactions. Along the way, we wrote memos about codes,
possible categories and the analysis process itself. We included in the memos also
observations regarding the team’s behavior and further information about the context of the
meeting (e.g., what has happened before in the project) if it was applicable and relevant.

The results of this step were first-order concepts (see Figure 5 in the next section for an high-
level overview of the first-order concepts and their mapping to our second-order themes).
That is, the “facts” (Van Maanen, 1979, p. 540) that we have discovered in the course of our
initial coding. In this context, the facts, however, are not objective representations of an
indisputable truth but rather the product of our interpretations. Or, to say it with Miles and
Huberman’s (1994) words: “[...] facts are events to which we have given meaning” (Miles &
Huberman, 1994, p. 145).

5.6.2.2 Focused Coding: Construction of 2"*-Order Themes and the Formulation of
Hypotheses

After all of the relevant data has been initially coded and we have reached a strong analytical
direction, we proceeded to the step of focused coding. The goal of this step was to sort out the
bulk of existing initial codes in order to reduce it to only those codes that match the evolving
direction.

At this stage, we actually decided to specifically study the dynamics in a team that lead to
idea inclusion. We originally intended to identify contextual and behavioral factors that would
explain what makes a team creative, i.e., what conditions facilitate the generation of creative
ideas in team meetings. Yet, our inductive analysis led us in a different direction as the
observed dynamics in the teams seemed to have a more profound effect on the team’s
outcome than the generation of creative ideas, for which we noticed that they were included
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(or excluded) for various reasons but only at rare intervals because the team members
believed they were especially creative. Such an adaptation of the direction is not too
uncommon for studies applying grounded theory methods. The unprejudiced interpretation of
data may disclose a previously unanticipated but promising and theoretically original
direction. For example, Harrison and Rouse (2015) pursuit initially a more general study of
the creative process. Over the course of their study, their attention was increasingly drawn to
the observed feedback interaction during creative projects. They adapted their topic and
investigated theses feedback interactions in more details, as it “[...] seemed theoretically
novel in many ways” (Hargadon & Sutton, 1997, p. 380).

During the process of focused coding, we sorted through our initial codes in order to identify
strong evolving directions, i.e., our second-order themes. For this purpose we compared
instances with a similar code and similar consequences with respect to idea inclusion or
exclusion to one another. Thereby, the construction of themes — which are also referred to as
tentative conceptual categories (e.g. Thornberg & Charmaz, 2014, p. 159) — was not a
straightforward process. Although some descriptions of this process in publication may
suggest the reader that it is a well structured and orderly process, categories are more often
than not created “[...] through an iterative, messy and ambiguity-laden process” (Locke,
2001, p. 50). We went back and forth between the data and our themes, pursued several
promising directions according to the leads we found in the initial codes and throw
occasionally everything overboard to start the focused coding afresh taking into account what
we have learned.

Over the course of this coding phase, we developed four second-order themes (Figure 5).
Originally, we identified eight themes (i.e., four for idea inclusion and four for idea
exclusion) but realized then that the themes were fairly similar. The major difference lay in
the team member’s attempted consequence: facilitating the inclusion of an idea or preventing
the inclusion of an idea. Yet, with the perception of an idea according to its basic meaning,
i.e., as a thought, plan, or suggestion about what to do (see section 3.1), only the actor
changes whereas the consequence remains similar in both cases. That is, from the idea
originator’s point of view, his or her pursued idea might concern a new feature for the mobile
application. From the idea opponent’s point of view, his or her pursued idea might concern
the prevention of deviant changes with regard to the status quo of the team’s proposed
solution or the development of the proposed solution in a different direction. Consequently,
both actors can be basically though of attempting the inclusion of their idea. Thus, we decided
to focus our further analysis mainly on idea inclusion. Therefore, we finally ended up with
four themes that occurred (from the point of view of the team member, who proposed the
idea) in correlation to idea inclusion.

We observed these themes across all teams and across all meetings in relation to idea
inclusion as a dominant consequence. According to this dominant consequence, we
formulated for each of the themes a hypothesis (see Figure 6 in the next section for an
overview of the hypotheses or Table 9 in section 6.1 for an brief description of them), which
reflected our interpretation of the observed activities. Afterwards, we went back to the data
and looked for confirming and disconfirming evidence. We describe this process and our
respective findings in detail in chapter 6.



Data Analysis 103

Figure 5 shows in addition to the 1¥-order concepts and the respective 2"-order themes also
the kind of representation that is associated with the individual 2"-order themes. The first
three themes (i.e., repeated mentioning, support from teammates and high status person) are
predominantly based on verbal behaviors (i.e., someone says something) whereas the last one
(i.e., control of media) is predominantly based on physical behavior (i.e., someone does
something). However, they can, but do not necessarily have to, be complemented by the
respective other behavior, too. Accordingly, the first three themes are associated with mental
representations of the idea — i.e., a mental image, which changes over time, with regard to
how things fit together (Forrester, 1971, p. 112; Hill & Levenhagen, 1995, p. 1059) — whereas
the last one is associated with external representations (e.g., a text or a sketch on a sheet of

paper).

15-Order Concepts 2"_Order Themes Representation of Idea
The repeated verbal expression SAY
of an idea by using the exact . Repeated
same words, an adapted wording Mentionin
or an elaborated version of the g \
initial idea.

Other team members support the
idea, for example, through
statements of agreement or > Support from

further explanations. Teammates

Ideas proposed by a key
stakeholder (external) or team
member (internal), whose > | High Status Person

opinion is particularly respected.

Mental
Representation

A 4

Having control of the media that
contains the final design (e.g.

whiteboard) and thus can include > Control of Media External.
an idea irrespective of others’ Representation
consent.

Figure S. Overview of our emergent data structure
(Source: Own illustration)

5.6.2.3 Theorizing: Constructing Theory by Interrelating Theoretical Dimensions

In the third and final step, we advanced our second-order themes, i.e., our tentative conceptual
categories, into theoretical categories, which we termed dynamics with respect to the observed
phenomena in relation to group dynamics. Afterwards, we began theorizing about the possible
reasons why the dynamics lead to idea inclusion. Thereby, we consulted increasingly the
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scientific literature and iterated frequently between the data, our emerging theory and the

literature.

In relation to the coding process and the hereupon construction of theoretical categories, it is
very important to understand that the objective is neither to test a theory nor to build a theory
based on solely logical reasoning about how phenomena could be explained or predicted. The
objective of applying grounded theory methods and tools is to create a theory that is grounded
in data (Thornberg, 2012, p. 252). Thereby, the iteration between data and theory altered our
understanding of the world and helped us to gain a deeper understanding of the dynamic
processes, activities, and behaviors involved in a team’s elaboration and advancement of a

proposed solution for a new mobile service.

Hypotheses Dynamics Dimensions

HI:
Repeated mentioning of an
idea leads to its inclusion.

Repeating

H2:
Support from others for an
idea leads to its inclusion.

Soliciting Support

Media

Time

H3:
A higher status of the idea
provider leads to idea
inclusion.

Authoritative Source

Referring to Authority

H4:
Having control of the media
that contains the final design
leads to idea inclusion.

Controlling the Media

Y

Media

Figure 6. The dynamics underlying our hypotheses and their relations to the theoretical
dimensions of our IAMT model
(Source: Own illustration)

First, we theorized about the underlying conceptual categories of our hypotheses.
Accordingly, we created for each of the four hypotheses an abstract description of the
theorized underlying conceptual categories, i.e., the dynamics (see Figure 6). In this respect,
we followed Charmaz ‘s (2014, p. 245) advice and used gerunds in order to foster our
theoretical sensitivity with respect to the involved processes and actions instead of getting
stuck in static descriptions of topics. The dynamics were then used to theorize about the
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relationships between them and to construct an explicit theoretical logic that explains why an
idea gets included in the meeting result during a team meeting.

Second, we theorized about the forces that may foster or inhibit the inclusion of an idea in
relation to the dynamics. Thereby, we used also the scientific literature as an analytical tool
along the process (Thornberg, 2012, p. 252). That is, during the analysis and interpretation of
the data in relation to the theorized dynamics, we tried to put our prior knowledge from extant
theories aside in order to remain open to the leads about possible relationships in our data.
During the theorizing about the possible relationships, we used extant theories to inform our
theoretical considerations and to draw links between our theoretical interpretations of the data
and other theoretical explanations of them with respect to the forces that foster or inhibit idea
inclusion. This led us to the development of the IAMT model and the creation of the
respective dimensions (see Figure 6): inertia (I), authoritative source (A), media (M) and time
(T). Chapter 6 provides a detailed description of our respective findings and chapter 7
discusses our constructed IAMT model.
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6. Findings

This chapter describes the findings of our empirical study on idea inclusion and exclusion
during meetings of project teams. It presents the hypotheses that we formulated on the basis
of analyzing five videotaped team meetings of three project teams. We used methods from
interaction analysis (cf. Jordan & Henderson, 1995) to prepare and support the video analysis
and coding. For the actual coding and interpretation of the data, we applied grounded theory
methods according to Charmaz (2006, 2014). The findings presented in this chapter answer
our second research question:

RQ2 Which possible factors in relation to group dynamics affect the inclusion of an
idea into the shared result of a team that is working at a creative task during a
meeting?

This chapter is structured as follows. The next section provides a summary of our findings
and states the generated hypotheses. Each of the subsequent sections describes one of our
hypotheses on factors affecting idea inclusion in relation to group dynamics. In these sections,
we first describe the generated hypothesis in more detail. Second, we provide illustrative
examples that support our hypothesis as well as illustrative counterexamples, if we found
some. Finally, we discuss the respective hypothesis.

6.1 Overview of the Findings

Altogether it is found that a variety of group dynamics affect whether suggested ideas are kept
or discarded. Our observations include dynamics in relation to the rhetoric strategies of team
members, the influence of persons of higher status or the influence of team members on a
team’s decisions as well as the team’s approaches regarding the shared use of the media that
contains the final design. In addition, we noticed effects of a team member’s motivation to
exercise mental effort regarding the elaboration of a solution and the emergence of a team
member who supports mainly his or her own suggestions.

Whether an idea, which is mentioned during a team meeting, is included or not influences the
team’s shared outcome of the meeting. Over the course of the project, this in turn influences
the team’s final design. Although it is not possible to assess how much more (or less) creative
the final design would have been if an excluded idea would have been included, it is
understandable that the fact whether an idea was included or not may have a decisive
influence on the final result.

Our investigation on the inclusion or exclusion of ideas focused on the five videotaped team
meetings, in which the teams elaborated their initial idea into a proposed solution. Whether a
suggested idea was included in the outcome of a meeting or not is evident in the artifact that
the team created during the meetings as well as by the observations in the video recordings.
Reliable conclusions regarding reasons for the inclusion or exclusion of an idea beyond the
scope of the videotaped team meetings are not possible with the available data. For example,
we do not know how the team members behaved during their individual team meetings nor do
we know who exactly created which part of the team’s presentations or other artifacts.
Although, due to our observations and conversations with the teams in the course of our
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ethnographic observation study, we know more about how the initial ideas evolved into the
final proposed solutions than only what happened in the videotaped meetings, we deliberately
focused our study on the analysis of the videotaped meetings (see also section 5.1 for an
explanation of the reasons for our decision).

In our study, we focused mainly on factors that lead to the inclusion of an idea but noticed
also specific factors that counteracted its inclusion, and thus, lead to its exclusion. On the
whole, we found numerous factors for why ideas are included in (or excluded from) a team’s
final design of a team meeting. Some of those reasons are justified in project related
circumstances. For example, the team might come to the conclusion that it would be too
laborious and time-consuming to implement a certain, not mission critical feature. Therefore,
the team may decide in mutual agreement to leave it out for now. Another reason might be
justified in the changed focus of the team’s outcome. That is, the focus of the proposed
solution might change due to the team’s lessons learned based on the feedback they received
from potential customers and possible investors. Therefore, certain features might have
become irrelevant as the customer is unlikely to value those features or possible investors
refuse them. Thus, inclusion or exclusion of ideas might be the result of detailed
considerations and in-depth reflection.

However, humans have not only a bounded capability with regard to decision making in
complex and uncertain situations (Simon, 1972, p. 176), rational decision making itself might
sometimes not be the best option (March, 1982, p. 75ff). In matters of innovation, the
development of goals through making choices that are followed by experiences might be
more beneficial than the adherence to pre-existing goals. The former helps to broaden an
individual’s or group’s scope and understanding of the world (March, 1982, pp. 72f, 75). The
rigid pursuit of pre-existing goals through efficient problem solving limits the adaptability
and flexibility necessary for the adaptation to new situations (Miller, 1973, p. 75f). That is,
adaptability and flexibility are inherent requirements of innovation (Caldwell & O'Reilly,
2003, p. 500). Overall, no matter whether ideas are included or excluded due to rational
decision making processes or not, it could be assumed that the reasons for this decisions are
well-grounded in an individual’s reasoning with regard to the product’s design.

Besides the inclusion or exclusion of ideas due to reasons with regard to a product’s design,
social factors also affect whether an idea is included or not. It is not uncharted that social
factors influence the generation and adoption of ideas in groups (Briggs & Reinig, 2010, p.
133). For example, Diehl and Stroebe (1987) studied the impact of evaluation apprehension,
free riding and blocking on the productivity of brainstorming in groups. Their finings suggest
that production blocking, i.e., the inability of group members to express their own ideas as
they occur due to blocking effects because of other group members expressing their ideas
(Diehl & Stroebe, 1987, p. 498), has the strongest negative effect on a group’s productivity in
terms of idea generation (Diehl & Stroebe, 1987, p. 507f). In addition, their findings suggest
that both evaluation apprehension and free riding are only minor causes of productivity loss
(Diehl & Stroebe, 1987, p. 507). Apart from the negative effects of social factors, Paulus and
Brown (2007, p. 258f) also state the possible positive effects of social comparison, i.e., an
individual’s tendency to compare his or her performance with those of other members of a
group (Festinger, 1954, p. 117f; Paulus & Brown, 2007, p. 258), on individuals’ idea
generation performance.
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The aforementioned studies, however, focused on productivity gains and losses in groups due
to social factors. In our study, we focused on the identification of reasons that facilitate or
inhibit the adoption of an individual team member’s ideas into the team’s proposed solution.
Even though we cannot say that the final product would be more creative if lost ideas would
have been included, we can say that some of the lost ideas were excluded for no good reasons
and might have made the product better. In addition, we found that many excluded ideas were
excluded for group dynamic reasons and not because they did not match the product’s design.
The same is true for the inclusion of ideas, which is also prone to group dynamic effects and
the influence of an individual team member’s behaviors. To be clear, we do not suggest that
the inclusion of each and every idea makes a product more creative or valuable, neither do we
suggest that all included ideas are only included because of certain behaviors regardless of
their relation to the team’s goal and currently proposed solution. Our study only suggests that
in team meetings an individual’s behavior determines the inclusion or exclusion of an idea
apart from rational arguments and conscious decision-making processes. With all the
sophisticated attempts to improve the selection of the best ideas at the beginning of
innovation projects (e.g. Dean et al., 2006; Girotra et al., 2010; Hennessey, Amabile, &
Mueller, 2011; O'Quin & Besemer, 1989; Riedl et al., 2010) it is disturbing to see how subtle
individual behaviors, group dynamics and external influences affect the inclusion or exclusion
of ideas in team meetings.

Regarding the inclusion of ideas, we identified the following four influencing factors: (1)
repeated mentioning of an idea (cf. H1), (2) support from other team members for an idea (cf.
H2), (3) the higher status of the person who provided the idea (cf. H3), and (4) having control
of the media that contains the final design (cf. H4). Table 9 provides an overview of the
respective hypotheses as well as a short description of each hypothesis. The following
sections describe our hypotheses in detail and provide for each hypothesis several illustrative
examples as well as counterexamples from our study.

Table 9. Overview of the hypotheses on reasons for idea inclusion

No. | Hypothesis Description

H1 | Repeated mentioning of an | The repeated verbal expression of an idea by using the
idea leads to its inclusion. exact same words, an adapted wording or an elaborated
version of the initial idea.

H2 | Support from other team Other team members support the idea, for example,
members for an idea leads | through statements of agreement or further explanations.
to its inclusion.

H3 | A higher status of the idea | Ideas proposed by a key stakeholder (external) or team
provider leads to the member (internal), whose opinion is particularly
inclusion of his or her idea. | respected.

H4 | Having control of the media | Having control of the media that contains the final design
that contains the final (e.g., whiteboard) and thus can include an idea

design leads to inclusion of | irrespective of others’ consent.

own ideas.
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The following sections describe in detail our hypotheses on reasons for idea inclusion and
provide for each hypothesis several illustrative examples from our study. Each chapter is
organized as follows. First, we state and explain the respective hypothesis. Second, we
provide examples from our study that support the hypothesis. Based on the inductive nature of
our study, some of the examples provided here, led to the construction of the respective
hypothesis in the first place. Others were identified during comparative processes, in which
we searched for similar incidents and compared their effects with regard to idea inclusion.
Third, we provide counterexamples for cases in which we found some. The counterexamples
were also identified during the comparative processes and represent incidents that did not lead
to the hypothesized effect regarding idea inclusion. Finally, we end each chapter with a
discussion of our finding.

For each of the confirming and disconfirming examples, we provide transcribed segments to
illustrate the described incident. These transcribed segments are not complete according to the
standards of conversation analysis, as described, for example, by Jefferson (2004, pp. 24-31).
For example, we do not indicate pauses or overlapping speech for the sake of a better
readability. In addition, non-verbal interactions among team members or interactions between
a team member and an artifact are only included if they are necessary to illustrate the
observed incident with respect to the stated hypothesis. Even in cases, in which non-verbal
activities are included it is done only in a coarse fashion that should help the reader to
understand what was going on in the transcribed segment. This, too, is done for the sake of a
better readability. Therefore, when reading the transcribed segments in this chapter it has to
be kept in mind that the intention of the transcript is to illustrate the example and not for the
purpose of data analysis.

6.2 Repeated Mentioning: Giving an Idea Several Times a Second Chance

Our first hypothesis on activities of a team member that facilitate the inclusion of his or her
idea is concerned with the repeated mentioning of the respective idea. The project teams
worked on an open-ended innovation challenge. Consequently, the teams faced the challenge
that a great number of alternative solutions would be more or less equally suitable to solve the
assigned design problem. At the same time, the teams lack firm criteria to assess the quality
of the alternative ideas, which are mentioned in the group discussions. This is a common
challenge of teams focused on innovation: they are faced with multiple and sometimes also
conflicting interpretations regarding the determination of what an ideal solution is (Daft &
Weick, 1984, p. 286; Goh et al., 2013, p. 160f). In addition, it is difficult for the team to
predict how external stakeholder will evaluate their outcome, because the evaluation depends
on unswayable environmental factors (e.g., a newly published mobile application that offers
similar functionalities) as well as the evaluators’ individual preferences (Goh et al., 2013, p.
161). For example, consumers of cultural products “[..] need familiarity to understand what
they are offered, but they need novelty to enjoy it” (Lampel et al., 2000, p. 264). Similarly a
manager, who should decided whether or not to pursue a proposed solution, needs the right
balance between familiarity and novelty in order to make his or her decision. In both cases,
however, it is very difficult for a team to determine in general the ideal amount of familiarity
and novelty because of the varying experiences and preferences of the respective target group.
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Yet not only stakeholders outside the team have to be convinced that an idea is worth the
effort of its implementation but also the other members of the team. They, too, exhibit
idiosyncratic preferences and make decisions based on their individual knowledge and
experiences. Based on differences with respect to an individual’s characteristics, such as
personal innovativeness, creativity or openness to experience, some team member might be
more open to creative, and therefore also unfamiliar, ideas than others. To confuse the issue
even more, research findings suggest that a negative bias against creative ideas exists
(Mueller et al., 2012, p. 13). Mueller, Melwani and Goncalo (2012, p. 16) found that people
have difficulty to recognize creative ideas when experiencing uncertainty. In addition, they
found that more practical and unoriginal ideas are preferred. Thus, creative individuals may
experience difficulty in gaining acceptance for their creative ideas (Mueller et al., 2012, p.
16f). Repeated mentioning may counteract this negative bias by making the unfamiliar
familiar and therefore facilitate the inclusion of creative ideas. Overall, as learning is guided
by plausibility (i.e., being reasonable and therefore convincing) rather than accuracy (i.e.,
being near to the true value) (Weick et al., 2005, p. 419) repeated mentioning of an idea could
facilitate its inclusion as the story behind the idea might seem rather plausible in the context
of its later mentioning than when it was mentioned for the first time.

6.2.1 Hypothesis

Mentioning an idea repeatedly on several occasions makes even a novel idea appear more
familiar and it might also help the member who wants to include the idea in the team’s
proposed solution to render the idea more plausible, and thus, increase its acceptance among
the other members of the team. Yet, irrespective of the actual cognitive processes, we noticed
in our observations that the repeated mentioning of an idea fosters its inclusion. Sometimes it
was sufficient that a team member mentioned an idea several times during one meeting. Other
ideas needed more persistence. They were mentioned in several meetings until they were
included in the team’s proposed solution. However, in both cases, we assume the same
underlying mechanism, which led to the inclusion of the idea. Our first hypothesis is
therefore:

HI: Repeated mentioning of an idea leads to its inclusion.

We found that the persistent pursuit of including an idea over the course of a single meeting
or even over a longer period of time (e.g., repeatedly mentioning an idea in several meetings
until it is finally included in the team’s proposed solution) is a promising strategy to include
ones ideas in a team’s outcome.

However, the actual reasons for the eventual inclusion of an idea, which was repeatedly
mentioned, are manifold. Some of the possible reasons might be that (1) with time the idea
became more familiar and thus acceptable, (2) the arguments supporting the idea were
perfected, or (3) in one of the later repetitions of an idea the team was more receptive to this
idea. This is not an exhaustive list of possible reasons. Its purpose is only to point out that we
assume that the repetition of an idea does not directly lead to its integration but rather creates
favorable conditions for its integration. That is, the effect of idea inclusion due to repeated
mentioning is mediated by a variety of factors that either can be positively influenced by
repetition (e.g., make something become more familiar) or for which repeated mentioning
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increases the likelihood of its occurrence (e.g., catch a suitable time for mentioning a certain
idea).

6.2.2 Confirming Incidents

This section provides support for our hypothesis that the repeated mentioning of an idea
facilitates its inclusion. As mentioned before, we found that the persistent pursuit of including
an idea either over the course of a single meeting or over the course of several meetings is a
promising strategy for team members to include their ideas in the team’s outcome. Some of
the ideas were mentioned verbatim over and over again. However, this need not always be so.
We have also noticed analogous repetitions of ideas, which moved into the team’s solution.

In the following sections, we describe incidents in which the repeated mentioning of an idea
leads to the inclusion of this idea.

6.2.2.1 Frequently Repeated in a Short Period of Time

The instance described in this section occurred during team TripAssistant’s work on solving
the first task (see section 5.4.5.4 for a description of the meeting task and the template
provided for the one-sentence pitch). The objective of the task was to formulate a concise
description for the team’s proposed solution. That is, the result should describes the team’s
product in terms of its target audience, the solved problem and their unique selling
proposition. The description should, on the one hand, inform outside investors on a general
level about the team’s product. On the other hand, it should be engaging. That is, it should
generate the desire for gaining more information about the product.

This paragraph provides a brief description of what happened in the meeting (see also the
respective transcript extract in Table 10). M2 mentions her idea for the unique selling
proposition (i.e., the secret sauce in the one-sentence pitch template) of the team’s product for
the first time at about minute 19 of the team meeting. She mentions her favorite idea
alongside another idea, of which she might know from previous team meetings, that some of
her teammates are in favor of. M2 mentions two possible unique selling propositions: (1)
inclusion of more criteria for hotel booking based on individual preferences and (2) improved
navigation to the surroundings at the business traveler’s destination. Her main focus is on the
integration of her second suggention into the one-sentence pitch. Both suggestions are not
completely new to the team as they were already a part of the team’s argumentation in the o
idea presentation about what features make their solution superior to existing ones. M2
mentions that she is in favor of having only one unique selling proposition and that she thinks
that navigation to the surroundings provides more value compared to the inclusion of more
criteria for hotel booking. M2 undertook several attempts to convince her teammates of the
second unique selling proposition. Within a time span of less than three minutes, she
mentioned the idea of navigation to the surroundings five times. When M2 repeated this idea
for the forth time, M4 was the first who exhibited consent to the idea. After M2 had repeated
her idea the fifth times it was picked up by M3. M3’s mentioning of the idea received
approval form M1 and M4. After M2 mentioned the idea the sixth time it was finally
integrated in the team's solution for the one-sentence pitch.
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Table 10. Idea of M2: navigation in an unknown environment
(Transcript extract: meeting task 1; team TripAssistant)

M2: I don't know. I've now. At the moment for me there are two unique selling propositions
what we discuss. First is that we provide a larger criteria for search and second is we have
the navigation what. Because normal they have the map but they don't have the uh how you
say? Augmented reality part to navigate around the surroundings. So maybe. (0:19:16.0)

M1: Can I see [NOTE: M2 turns her laptop to M1 and M1 is looking something up]

[...] [INOTE: M2 and M1 look up slides on the laptop computer that state the team’s
previously phrased unique selling proposition. M1 suggests to just combine all theses aspects
and integrate it as the secret sauce in the one-sentence pitch]

M2: I would only pick one and I would. Comparing more specific criteria that just means
that we have a maybe larger database and I think the augmented reality part is more like

advanced technology and, [ don't know, may sound more convincing for me. (0:20:50.3)

M4: Yeah. Uhm. One other question that just came to my mind is uhm we have by solve a
problem to find a suitable hotel regarding their needs

M3: individual

M4: individual needs or wishes. Should we add for a business trip? To specify which needs.
That's mainly done.

M2: I think because in the pervious we already wrote down business travelers. (0:21:18.2)
M3: Yeah.

M1: and with more ...

M4: Yeah. Ok. Ok.

M1 it has other needs to- for sightseeing.

M4: Yeah [NOTE: erases a part from his individual solution on his working paper]

M2: But I'm thinking actually about this [NOTE: pointing at something on her laptop].
Should we add this to what problem we are solving? Supporting in an unknown environment.
(0:21:39.3)

M1: Is this the problem we are solving in our app? (0:21:45.4)

M4: Yeah. Maybe uhm that is actually the problem that we are solving. (0:22:04.7)

M2: mhm.
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M3: What?

M4: Uhm. To help the business traveler uhm in an unknown environment right from the
beginning.

M3: from the beginning (0:22:17.0)

M1: mhm.

M4: And how are we doing this. By find a suit uhm? Find a suit uhm?
M3: find a suit uhm? Find a suit uhm?

M2: OK.

M3: It's yeah.

M4: So finding this- the suitable hotel

M2: To help

M3: Regarding their individual needs. And uhm and navigating to the points of interest using
augmented reality

M4: and data fusion.
M3: and data fusion.
M4: Something like this. (0:22:45.5)
M2: Ok. Then you write (0:22:47.0)

M3: What was the problem? That's here (0:22:50.4) [NOTE: referring to the slides on the
laptop]

M2: But to help (0:22:51.2)

M1: in solve a problem part or in secret sauce part?

M3: No we thought now this should be in the in the in the
M2: problem

M3: problem part
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M2: What problem we are doing also navigation so it's not only about searching hotel.
M1: So the sentence should be to help the business traveler (0:23:13.1)
M4: uhm (0:23:14.2)

M2: in an unknown environment (0:23:16.3)

M4: yeah but then maybe we can uhm

M1: to find a suitable hotel in an unknown environment

M4: uhm say to not just help. Helping

M2: helping (0:23:26.5)

M4: with what? With orientation

M3: Yeah (0:23:29.7)

M2: Yeah

M4: somehow to

M2: help the business

M4: not only have the the this help standing alone (0:23:36.5)

M2: also what? Help business travelers orient in an unknown environment (0:23:44.3)

M3: Yeah. (0:23:45.2) [NOTE: looks at M4 and how he reacts]

Besides the repeated mentioning of the navigation idea by M2, the idea received also support
from M3 after it was mentioned five times before. Therefore, in this case a competing
hypothesis for idea inclusion would be H2 (i.e., support from others for an idea leads to its
inclusion). Yet, prior to M3 picking up the idea it was repeatedly mentioned by M2. That is,
the initial activity that facilitated the inclusion of this idea was M2’s constant mentioning of
the idea in various forms over a short period of time. In addition, in the subsequent discussion
on the exact formulation of the solutions, M2 repeated her idea in various forms, too. Thus
repeated mentioning might be the more suitable hypothesis as a reason of idea inclusion.

6.2.2.2 Persistence over an Extended Period of Time

The instance described in this section occurred during team A2B’s work on solving the third
task (see also chapter 5.4.5.4 for a description of the meeting task). During this meeting, the



Repeated Mentioning: Giving an Idea Several Times a Second Chance 115

team discusses the core functionality of their proposed mobile service and creates screen
mockups for the respective mobile application. Therefore, the teams were asked in the
pervious assignment (see also the description of the 4™ assignment in chapter 5.4.5.2) to
create user stories and choose the 10 most important stories. The most important user stories
should be used as a starting point for the discussion and creation of the relevant mockups.

This section provides a brief description of what happened in the meeting (see also the
respective transcript extract in Table 11). A3 is sketching screen mockups according to
considerations that the team previously had. For some parts, he even copies a screen mockup,
which was created for the 2™ idea presentation. Meanwhile, A2 tries to include additional
features in the proposed solution. Right at the beginning of the meeting, A2 tries to include
his idea of turning the application into a personal assistant by suggesting a start screen that
focuses on the user’s appointments. A3, however, makes a counterproposal. He suggests
having the possibility to manually input start and destination of a route on the start screen.
Having that said, he sketches the mockup for the start screen according to his own vision.
After a couple of minutes, A2 starts a new attempt by referencing one of the user stories.
Based on the user story, he mentions the notification feature in form of a count down and A3
includes it in the appointment part of the start screen. Shortly afterwards, A2 suggests to also
have push notifications that tell the user when to leave. Again, both Al and A3 show consent
with A2’s idea and A3 includes it in the screen mockups.

Table 11. Idea of A2: notification feature
(Transcript extract: meeting task 3; team A2B)

A2: Das heif3t, der Start-Screen wire das wo du drauf hast deine Termine und dass der
aktuelle markiert ist? (0:02:27.6)

[NOTE: A3 starts drawing the mockup for the start screen of their mobile application]

A3: Ich wirde jetzt eher sagen, dass von A nach B (0:02:32.3) [NOTE: draws two
rectangles]

Al: Das ist jetzt die Frage (0:02:35.2)

A3: Also quasi (0:02:36.5) [NOTE: proceeds drawing the screen mockup]

[...]

A2: Wenn wir uns jetzt [NOTE: turns around and goes to his laptop, which is set up on the
opposite side of the room, i.e., across of the whiteboard] einmal an die User Stories halten
(0:04:51.2)

[NOTE: A1l turns and looks at A2; A3 keeps sketching on the whiteboard]

A2: T want to know when to leave (0:04:53.7)

[NOTE: A3 also turns to A2]
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A2: Das heif3t, dass du vielleicht auf der Startseite anzeigst was deine nichste Aktion ist. Ich
meine Favoriten schon und gut. Dass du halt schnell hast "jetzt will ich nach Hause" es hat
sich irgendwas gedndert. Aber das du halt hier zum Beispiel so einen Countdown hast
[NOTE: goes to the whiteboard and points at a part of the skeched start screen] néchster
Termin hier [NOTE: points at the appointment part of the sketched start screen] (0:05:07.7)

A3: OK (0:05:08.4) [NOTE: A3 integrates A2's suggested countdown in the appointment
part of the sketched start screen]

A2:und du musst jetzt in drei- in drei Minuten musst du dich in Bewegung setzen. Wenn du
da drauf klickst dann klappt sich was aus und sagt ok du musst da und da hinlaufen. Oder so
und so sieht die ndchste Reise aus. Das du halt wirklich- das hat- wir wollen ja eher ein
Assistent werden. Nicht eine Sache die du halt nutzt (0:05:21.4)

Al: Ja (0:05:21.8)

A2: wenn du sie halt brauchst, dass du sagst ok jetzt von A nach B, sondern das Ding sagt dir
ok jetzt musst du raus oder du musst 10 Minuten frither los weil da ist zdhflieBender Verkehr.
Ahm. Oder gibt dir eine Push-Mitteilung. Du hast einen neuen Termin bekommen in deinen
Kalender kurzfristig du musst jetzt da und da hin. (0:05:38.9)

Al. Mhm (0:05:39.4)

A2: Also wenn man diese diese Features mit rein nimmt, dann hat man glaub ich einen viel
viel hoheren Mehrwert fiir den Nutzer als wenn du sagst ok das kannst du mit Google Now
teilweise machen das kannst du mit der MVG-App machen. Du kannst auch schnell bei
DriveNow rein gehen und gucken wo ist das nidchste Auto. Dass du halt diese ja diesen
automatischen Assistent hast, den du immer in der Hosentasche hast und der meldet sich halt
zack hier. Beispielsweise. Also das wire schon cool. (0:06:01.4)

[NOTE: A2 looks at A3's sketch of the mockups. A3 is still engaged in sketching the
mockups. Currently he is drawing a mockup for A2's suggested push notification]

At a first glance, it seems counterintuitive why this is an example for repeated mentioning.
Even though A2 talks a lot in the example above, he mentions the notification feature not too
often. Especially, compared to the previous example in which M2 mentions her idea five
times within a time span of less than three minutes. A2’s idea, however, has to be put in a
wider time frame. Already in the second meeting, A2 mentioned the notification feature
several times without achieving its inclusion (cf. section 6.2.3.1 which describes the
unsuccessful attempts of A2 to turn the overall product into a personal assistant with one of
its features is the notification feature). In the third meeting, A2 starts a new attempt to include
the notification feature and succeeds this time. That is, at least the notification feature
becomes integrated in the meeting result. However, A2 did not succeed with integrating the
overall idea of the mobile application as a personal assistant. At first, A2’s idea was only to
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have a notification feature and then he evolved the idea into an even bigger idea: that of the
personal assistant. While A2 succeeded with the inclusion of the notification feature due to
repeated mentioning, he failed so far to include the relatively new idea of turning the
application into a personal assistant. This might also be due to the fact that A3 pursues a
different objective, as he wants to build an application for the instant calculation of
intermodal routes. A2, on the other hand, likes the idea of creating an automated personal
assistant that makes all the necessary route calculations and the planning of trips in the
background and offers the user a service similar to the one usually only an actual personal
assistant would provide. Al, to whom A2 explained the idea of the personal assistant on
several occasion, seems also to be increasingly attached to A2’s vision of creating a personal
assistant.

6.2.3 Disconfirming Incidents

This chapter provides contradicting evidence for our hypothesis that the repeated mentioning
of an idea facilitates its inclusion. As stated in the previous section, we found that the
persistent attempt to include an idea (either over the course of a single meeting or over the
course of several meetings) is a promising strategy for team members to include their ideas in
the team’s outcome. Yet, we also found instances in which the repeated mentioning of an idea
was no help in a team member’s pursuit to include his or her idea in the team’s final design.
We noted that behaviors of other team members, which could be hypothesized leading to idea
exclusion, overrule sometimes the idea inclusion due to repeated mentioning. For example,
ignoring, i.e., other team members are not considering a proposed idea, counteracts repeated
mentioning when it is applied equally persistent as the repetition of an idea. Ignoring is
seemingly especially effective for keeping an idea out of the team’s proposed solution if the
team member, who creates the artifact that contains the final design, does not consider the
proposed idea.

In the following sections, we describe a series of incidents in which the repeated mentioning
of an idea was not successful with respect to the inclusion of the idea.

6.2.3.1 Non-Consideration of Deviant Goals Prevented the Inclusion of an Idea based
on Repeated Mentioning

Over the course of the idea development and elaboration phase, A2 tried to alter the core idea
of team A2B. Initially, the team agreed on the development of a “platform for intermodal
navigation” (i.e., the team’s offering as stated in their one-sentence pitch as the result of the
first meeting task). The team’s main objective is improving the transparency of the available
means of transportation to travel from A to B within a city. Thereby, they want to provide the
user with the possibility to combine various means of transportation on a single trip by
calculating an optimal intermodal route based on the user’s travel preferences. A3, who is the
team leader, prefers the ad hoc calculation of a route (i.e., the user specifies his or her
destination and the application calculates different route options for traveling from the current
location to the specified destination). By contrast, A2, who took over the roles of the designer
and the economist in the team, increasingly prefers the integration of a functionality to plan a
trip in advance. In the second meeting, he mentions for the first time his preference for the
integration of the functionality for “planning [a trip] ahead”. In addition, A2 also mentions
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that a functionality to notify the user when he or she has to leave would be interesting. Both,
Al and A3 agree with A2’s overall suggestions with regard to the users’ pains and gains (see
also the description of the second meeting task in chapter 5.4.5.4). Table 12 provides the
extract of the respective incident during the team’s work on the task of the second meeting. In
this transcript extract, the team discusses the current pains (i.e., a description of the important
pain points that the team’s persona faces regarding mobility on a business trip) and future
gains (i.e., a description of the strategies that may help the team’s persona to achieve his or
her goals) of the persona (i.e., a fictional character that describes the personal characteristics
of a certain type of user along with important behavior patterns, goals, attitudes and
environmental factors), whose needs they intend to address with their mobile service.

Table 12. Ideas of A2: planning ahead and notification feature
(Transcript extract: meeting task 2; team A2B)

A2: Ok. Find ich gut. Vielleicht miissten wir noch die transparency mit rein bringen. Das ist
halt der pain. Das es einfach intransparent ist was es alles gibt und wie es funktioniert, wie es
zusammenhéngt. Weil Transport heutzutage ist ja oftmals ne gemischte Angelegenheit, du
machst ja nicht nur ein Transportmittel. Ich mein irgendwie Offentliche. Da mischt man es
oft durch aber genau wie komm ich von A nach B. Ich finde die Stichworte vielleicht, dass
man transparency und so weiter noch mit rein bringt und dass man halt planning ahead weil
das ist glaub ich auch wichtig. Das du halt vorher weiB}t, ich brauch so und so lang und
kannst dann halt entspannt das machen was du willst weil du sagst, ok jetzt. Vielleicht
konnte die App auch irgendwie ,,Dingdong® machen, dass sie sagt, jetzt musst du los gehen.
Das du halt vorher eingibst, du musst zu der und der Zeit da sein, gib mir die billigste und
schnellste Route und die sagt dir halt jetzt musst du los gehen und der néchste Schritt ist, du
laufst da hin, checkst da ein und machst das und das. So step by step. Was halt idiotensicher
das Ganze gestaltet. Da wiir gut und Ahm. Genau. Und obstacles vielleicht, dass er bisher
noch keine Losung gefunden hat die das in entsprechendem MaBe beriicksichtigt, seine
Probleme. (0:24:03.8)

[NOTE: Al signals agreement during A2's monologue by occasionally making 'mhm'
sounds]

A3: OK (0:24:06.1)
A2: Das, das man halt die Stichworte, Losungen so weiter mit rein bringt. Ahm, Risiken. Ja

gut, wenn der Service gut ist, dass man sich halt komplett drauf verlassen kann. Aber das is
ja eigentlich kein Risiko. (0:24:24.1)

A3: Ok, dann schreibe ich es auch auf. (0:24:28.2)

In addition to the description of the persona and his or her pains and gains, the team also has
to create a user journey, in which they visually describe how a business traveler would use the
team’s proposed mobile service. The user journey solely focuses on the ad hoc calculation of
trips from point A to point B but provides no clues to the possibility of planning a trip in
advance. Furthermore, in the presentation and discussion of the meeting’s results with the
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teaching assistant (TA), Al describes only the mobile application’s functionality of planning
a route in an ad hoc manner (e.g., Al mentions that “[...] at each location in the user's daily
schedule, from which he or she wants to proceed to the next appointment our app is there to
help him or her.”). A2 adds to Al's explanation also the fact that the user wants to plan ahead
and that their application will support this, too (A2 says that “[the user] also wants to plan
ahead. [...] and the application notifies him or her when to leave in order to arrive at the next
appointment in time.”). Even though A2 mentions his ideas of planning ahead and the
notification feature for a second time it is not yet integrated in the team’s proposed solution.

In the next meetings, A2 continues with his attempts of integrating his ideas (planning ahead
and notification) through repeated mentioning. In the team’s discussion about the core
features of their mobile application during the work on the task of the third meeting, A2
proposes the calendar synchronization feature, which is an improved version of his initial
ideas. The calendar synchronization feature combines the functionality of planning ahead and
the notification functionality. In addition, this feature should work as a learning system. That
is, it adapts its behavior to the preferences and behaviors of the user. A2 tries to integrate this
idea during the team’s discussion about the design of the start screen or their application. A3
takes over the part of drawing the mockup. Al and A2 provide suggestions, which A3 then
either integrates in the mockup or not. Even though A3 mentions the integration of a
functionality to display upcoming calendar items (“Here then you have the next appointment,
which one has in its Google Calendar.”"), the design of this feature does not correspond with
A2’s stated vision of the calendar synchronization feature. Still, the main focus of Al and A3
seem to be on the ad hoc route calculation based on the users manual interaction with the
application. In contrast, A2 seems to prefer an application that automatically suggests the user
possible routes based on his or her calendar entries. A3 dismisses A2’s suggestion of the
calendar synchronization with an evasive statement: A3 rejects A2’s suggestions by saying
that “[he] would do it with as few as possible drop downs, because those things are always a
pain in mobile applications”. After A3’s dismissive statement regarding A2’s suggestion, A3
and A1 continue to elaborate their vision of the application. A2 leaves the discussion, sets up
his laptop and turns it on. Again, A2’s strategy to include his idea by mentioning it time and
again was not successful. In this case A3’s control over the media that contains the final
design (cf. H4 in section 6.5) seems to overrule A2’s verbally arguing for his idea. Table 13
provides the respective extract of the transcript for the incident described in this paragraph.

Table 13. Idea of A2: calendar synchronization as a combination of his two previous
ideas planning ahead and notification
(Transcript extract: meeting task 3; team A2B)

A2: Das heif3t, der Start-Screen wire das wo du drauf hast deine Termine und dass der
aktuelle markiert ist? (0:02:27.6)

" This is an analogous translation of A1’s utterance with grammatical corrections for a better readability.
' This is an analogous translation of A2’s utterance with grammatical corrections for a better readability.

' This is an analogous translation of A3’s utterance with wording corrections for a better readability
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[NOTE: A3 starts drawing the mockup for the start screen of their mobile application]

A3: Ich wiirde jetzt eher sagen, dass von A nach B (0:02:32.3) [NOTE: draws two
rectangles]

Al: Das ist jetzt die Frage (0:02:35.2)

A3: Also quasi (0:02:36.5) [NOTE: proceeds drawing the screen mockup]

Al: Also dass man vielleicht standardméBig seinen aktuellen Standort vielleicht haben
A2: mhm (0:02:43.0)

A1l: Das schreibst du eh gerade? [NOTE: addressed to A3; Al looks at A3's drawing] Ja
A3: Ja.

Al: Genau. (0:02:45.6)

A3: Aktueller Standort. Hier dann vielleicht [NOTE: points at a part of the screen mockup],
entweder halt, dass man hier dann den nichsten Termin hat. Sozusagen.

A2: mhm

A3: Den man in seinen Google Calendar hat. (0:02:55.6)

A1l: Kénnte man denn hier [NOTE: points at a part of the screen mockup] vielleicht das
Ganze etwas kiirzer machen und da zwei Felder hin entweder Ziel oder akueller der nichste
Termin oder so was oder aus den letzten Zielen, aus den Favoriten auswiahlen oder sowas

konnte man halt noch ne Option- (0:03:08.1)

A3: Die Favoriten wiirde ich einfach hier darunter machen (0:03:09.8) [NOTE: draws the
respecitve part in the screen mockup]

A3: oder man

Al: Ja, das kdnnte man auch so machen. (0:03:11.8)

A2: Die aktuelle Route sollte eigentlich darunter. Du hast ja. Was ich jetzt herausgehort habe
ist, dass der- Du weil3t ja schon ungeféahr was du willst. Und durch die
Kalendersynchronisation. Das Feature ist halt ziemlich geil. Wenn du halt weifit das Ding
lernst langsam dazu. Ok. Dieses Meeting ist da und da und da steht zum Beispiel schon ein

Raum dran oder eine Adresse, dass dhm (0:03:29.8)

A3: Ich wiirde es halt moglichst ohne Aufklappen machen, weil das ist immer dtzend wenn
man (0:03:33.7)

A2: Ja genau. Das ist (0:03:35.1)

Al: Das ist (0:03:35.6)
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A3: Kénnte man zum Beispiel sagen man hat einfach hier oben [NOTE: points at a part of
the screen mockup] den aktuellen Standort. Hier konnte man jetzt entweder (0:03:40.5)

A1: manuell was rein schreiben (0:03:42.0)

A3:Ja (0:03:42.4)

Al: zum Beispiel einmal die Adresse. (0:03:43.4)

[NOTE: A2 leaves the discussion at the whiteboard and goes to his backpack. He pulls out

his laptop and sets it up while A1 and A3 proceed with their discussion and the advancement
of the screen mockup of the start screen]

A couple of minutes later, A2 starts a new attempt to integrate his idea. This time, he frames it
more explicitly as personalized automated assistant, which provides information not only on
request but rather provides the necessary information automatically when it is needed.
Therefore, A2’s assistant functionality comprises three of his previously mentioned ideas
(planning ahead, notification, personalization) and combines them in a way that is intended to
provide an enhanced value for the user. While A3 is still sketching the screen mockups
according to his vision of the application without paying too much attention to A2’s
suggestions, Al increasingly engages in discussions with A2 about possible designs and
additional features. In addition, A1 seems to be more and more supportive to A2’s ideas.
Moreover, what is especially noteworthy: A3 includes A2’s idea of the notification feature in
the mockup. This suggests that at least one of A2’s idea gains support through its repeated
mentioning. Yet, his advanced idea of turning their mobile application into a personal
assistant is still not completely accepted by all team members. Table 14 provides the
respective extract of the transcript for the incident described in this paragraph.

Table 14. Idea of A2: personal assistant that combines his previous ideas of planning
ahead, notification, and personalization
(Transcript extract: meeting task 3; team A2B)

A2: Wenn wir uns jetzt [NOTE: turns around and goes to his lapt