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Abstract
Promoting high-achieving students plays an important role in the school context. Hence,
one promising support measure within the mixed-ability classroom is differentiated instruc-
tion (DI). The current systematic review examined (1) the impact of DI on high-achieving
students’ outcomes, (2) to what extent DI is used, (3) how useful teachers and high-achiev-
ing students perceive DI, and (4) which barriers and facilitators are encountered in DI’s
implementation. Forty-nine studies from 2000 to 2019 were included. Differentiated
instruction impacted high-achieving students’ academic achievement and motivational-affec-
tive characteristics predominantly positive. However, there was considerable heterogeneity
between and within studies. Teachers typically did not use DI for high-achieving students
proactively nor on a regular basis. However, teachers and high-achieving students perceived
DI as valuable for encouraging high-achieving students. The barriers found might help to
explain discrepancies between the extent of usage and the perceived utility, whereas the
identified facilitators suggest how to overcome these barriers.
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Encouraging all students according to their individual skills and helping them
realize their full potential is essential in the context of educational equity
(General Assembly of the United Nations, 2019; Kultusministerkonferenz, 2009,
2015). High-achieving students are thereby described as a crucial resource for
society and the world (Kahveci & Akgül, 2014; Ninkov, 2020). The current
research synthesis investigated the promotion of high-achieving students inside
mixed-ability classrooms.

The focus on mixed-ability classrooms has various advantages. First, most high-
achieving students are taught most of the time in mixed-ability classrooms (Betts,
2004; Dreeszen, 2009; White et al., 2003; Ysseldyke et al., 2004; Yuen et al.,
2018). Second, special support measures outside the mixed-ability classroom
have decreased (Latz et al., 2008; Tomlinson et al., 2003) and are frequently not
accessible because of limited financial and organizational resources (Endepohls-
Ulpe, 2017). Third, compared to pull-out programs, where students are removed
from their regular classroom to supplement their classroom curriculum for a spe-
cific amount of time per week (Gubbins, 2013), students can be challenged daily
through promotion inside mixed-ability classrooms (Dreeszen, 2009). Fourth, the
inclusion of high-achieving students in mixed-ability classrooms can positively
affect them, as well as their classmates with differing abilities, by raising the stan-
dard of learning (Ninkov, 2020). Fifth, high-achieving students, their parents, and
teachers favor support measures integrated into the mixed-ability classroom compared
to segregated measures like special classes (Shayshon et al., 2014; Sparfeldt et al.,
2004).

However, so far, only little is known about the effectiveness of instructional prac-
tices for high-achieving students in mixed-ability classrooms (Barbier et al., 2022).
One promising approach for promoting high-achieving students within mixed-ability
classrooms is differentiated instruction (DI). It addresses students’ heterogeneity and
aims to educate them adequately according to their individual needs (Tomlinson,
2001).

Theoretical Framework of DI and Its Role for High-Achieving Students

Differentiated instruction can be seen as a part of the broader construct differentiation,
which not only includes DI during a lesson but also student assessment, evaluation,
philosophical aspects, and more general principles (cf. Smale-Jacobse et al., 2019;
Tomlinson, 2014). To attain a clear focus despite the fuzzy construct of differentiation
(Deunk et al., 2018), we focused the current systematic review on DI in mixed-ability
classrooms, which contains two main aspects: (a) instructional practices and (b) orga-
nizational aspects (Smale-Jacobse et al., 2019). DI covers various instructional prac-
tices such as tiered tasks, scaffolds, and adaptive learning materials. The
organizational aspect contains structures for DI, such as within-class grouping arrange-
ments (Deunk et al., 2018; Puzio et al., 2020; Smale-Jacobse et al., 2019; Tomlinson,
2014). Another construct that considers the needs of individual students and provides
corresponding learning opportunities for each student is individualization. In the
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current systematic review, individualization is included as a part of DI as it can be seen
as an extreme type of DI, where instructional practices are not adapted for student sub-
groups (e.g., high-achievers) but for the individual student (Bohl et al., 2012; Dumont,
2018; Smale-Jacobse et al., 2019).

Three current research syntheses (Deunk et al., 2018; Puzio et al., 2020;
Smale-Jacobse et al., 2019) and a literature review (Bondie et al., 2019) focused on
the definition, operationalization, barriers and facilitators, and effectiveness of DI
and underlined its potential to promote students according to their individual needs.
Although DI is integrated into different models for the education of high-achieving stu-
dents (e.g., Kaplan, 1986; Maker & Schiever, 2010; Moon et al., 2009; Williams,
1986), DI has not been investigated through a research synthesis with the focus on
high-achieving students in mixed-ability classrooms so far.

The overarching aim of DI is to build on the commonalities of the whole class while
also considering students’ differences so that everyone has the opportunity to learn
effectively (Tomlinson, 2001). Therefore, DI can, by definition, improve the learning
of all students in mixed-ability classrooms but might be particularly helpful for high-
achieving students (Troxclair, 2000; Yuen et al., 2018). Borland (2005, pp. 1–2) stated
that “high-achieving or high-ability students are among those who are the most ill-
served when curriculum and instruction are not differentiated.”

Research on the Impact of DI on Students’ Outcomes

Recent studies have addressed the impact of DI in different contexts. Bal (2016), as an
example, investigated DI through tiered instructional practices, including appropriately
differentiated worksheets, activities, and other materials, according to the students’
readiness level and learning styles in mathematics lessons. It was shown that these
sixth-grade students improved their mathematics achievement compared to a control
group taught traditionally. The students’ positive opinions regarding their mathematics
achievement and motivational-affective development supported these objective test
results. In mixed-ability classrooms, DI can be either evaluated concerning the
general impact (i.e., on all students, cf. Bal, 2016) or concerning differential impacts
(i.e., on low-, average-, and high-achieving students, cf. Meyer et al., 2011).

Moreover, the impact on student outcomes can be evaluated through academic
achievement and motivational-affective characteristics. Motivational-affective charac-
teristics, such as attitudes toward reading, performance avoidance, and motivational
beliefs, are related to academic achievement and play an important role in the academic
and occupational success (Gutman & Schoon, 2013; OECD, 2013, 2019). This per-
spective is also reflected in the field of giftedness, where multidimensional
approaches—including achievement factors and motivational-affective characteris-
tics—are strongly represented (Heller et al., 2005; Stoeger, 2009). Previous research
syntheses showed that enrichment and acceleration for high-achieving students
could have differential effects on academic achievement and motivational-affective
characteristics (Kim, 2016; Steenbergen-Hu & Moon, 2011). The current study sum-
marized different motivational and emotional constructs, sometimes also named
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noncognitive characteristics (Heller et al., 2005), such as motivational beliefs and atti-
tudes under the term motivational-affective characteristics.

Recently, increased efforts have been made to synthesize the existing empirical evi-
dence regarding the impact of DI on all students—independent of whether they were
identified as high achievers or not. Two current research syntheses investigated DI in
the context of primary (Deunk et al., 2018) and secondary education (Smale-Jacobse
et al., 2019). Deunk et al. (2018) investigated the effects of four categories of DI,
namely between-class and within-class homogeneous ability grouping, computerized
differentiation tools, and differentiation as part of a broader program on students’ lan-
guage or mathematics achievement. They concluded that DI—either based on com-
puter systems or embedded in a broader program—showed small to moderate
positive effects on students’ achievement for the whole student sample.
Smale-Jacobse et al. (2019) investigated the effectiveness of within-class DI from
2006 to 2016 on students’ academic achievement. They concluded that many different
forms of DI (e.g., ability grouping, tiering, and individualization) had been used in the
primary studies and that DI showed mostly small to moderate positive effects on stu-
dents’ academic achievement. Moreover, Smale-Jacobse et al. (2019) emphasized that
future studies on DI should investigate academic achievement along with
motivational-affective characteristics. A systematic review and meta-analysis investi-
gated DI in the context of literacy instruction (Puzio et al., 2020) and found an
overall positive effect on students’ literacy achievement. Again, various forms of DI
(e.g., individualization, alternate curriculum) were investigated. Although these
research syntheses showed that DI could positively influence students’ academic
achievement in the whole investigated mixed-ability sample, a systematic investigation
regarding the impact of DI on high-achieving students in mixed-ability classrooms did
not take place so far.

Conditions for Implementing DI

To promote high-achieving students, the impact of DI is important, and that teachers
regularly implement this approach in their mixed-ability classrooms. Without imple-
menting DI, the potential that may exist cannot unfold. If, for example, hands-on activ-
ities were used every day or once a week, students’ science achievement was
significantly higher compared to students who were engaged in these activities only
once a month or less (Stohr-Hunt, 1996). Reis and Renzulli (2010) reviewed the liter-
ature on gifted education and concluded that, at least in America, DI has only been
implemented to a very small extent. This is in accordance with studies from the
1990s that found that DI is not used regularly for high-achieving students
(Archambault et al., 1993; Matthews, 1992; Westberg et al., 1993). Westberg et al.
(1993) observed high-achieving students’ instruction in 46 grades 3 and 4 mixed-
ability classrooms. It was found that 84% of the high-achieving students’ instructional
activities across five subjects included no DI. So far, a current systematic overview of
how often and to what extent teachers use DI for high-achieving students in mixed-
ability classrooms is missing (cf. Bondie et al., 2019).
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Research has shown that practitioners’ beliefs and expectations (e.g., importance or
usefulness of instructional practices) were related to the (intended) use of different
instructional practices in the classroom (Bondie et al., 2019; Gebauer & McElvany,
2017; Trivette et al., 2012). The empirical evidence for instructional practices alone
does not automatically lead to their implementation into practice (Missett et al.,
2014). Therefore, besides the impact of DI on high-achieving students’ outcomes,
how teachers and high-achieving students evaluate DI’s utility for promoting high-
achieving students in mixed-ability classrooms is important, as it could influence the
probability of its implementation. As students and teachers might focus on different
aspects of DI, both perspectives are valuable and complement each other (Kunter &
Baumert, 2006). Studies from the 1990s already hinted that teachers and high-
achieving students perceived DI as a useful instructional approach in mixed-ability
classrooms (Friedman & Lee, 1996; Hughes, 1999).

Finally, previous studies regarding DI have shown that teachers need assistance in
handling heterogeneity in the classroom. In this context, possible barriers occurring
during the implementation of DI, for example, time constraints, should be investigated
(Bondie et al., 2019; Deunk et al., 2018; Subban, 2006). Teachers who do not feel com-
petent to differentiate instruction will not implement DI in a meaningful way (Dixon
et al., 2014). However, previous research also found some facilitators for implement-
ing DI, such as colleagues, mentors, and control in decision-making (Bondie et al.,
2019; Puzio et al., 2015). Hence, investigating barriers and facilitators while imple-
menting DI for high-achieving students in mixed-ability classrooms might help
support successful implementation in the future (Russell, 2018).

Present Study

Despite growing efforts regarding DI, knowledge gaps (e.g., an overview of the impact
on motivational-affective characteristics and teachers’ subjective experiences with DI)
still exist, and the differential impact on high-achieving students is still inconclusive
(Deunk et al., 2018; Smale-Jacobse et al., 2019; Subban, 2006).

Instructional approaches, such as DI, may positively affect the whole investigated
sample but not necessarily high-achieving students (Connor et al., 2011; Cronbach
& Snow, 1977). In addition to DI’s differential impact, the extent of use, the perceived
utility, and barriers and facilitators for implementing DI have not yet been systemati-
cally summarized, focusing on high-achieving students. Thus, in the present study, we
conducted a systematic mixed-methods review to address the following four research
questions (RQs):

1. Which impact does DI have on high-achieving students regarding their aca-
demic achievement and motivational-affective characteristics?

2. To what extent do teachers use DI for high-achieving students?
3. How useful is DI perceived to be for high-achieving students by

a. teachers and
b. high-achieving students themselves?
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4. What are the
a. barriers and
b. facilitators for school staff in implementing DI for high-achieving students?

To answer these questions, we conducted a systematic mixed-methods review, as it has
the potential to answer them more comprehensively, more concretely, and in greater
detail by using the advantages of both the qualitative and the quantitative methods
(Heyvaert et al., 2013; Smale-Jacobse et al., 2019). High-achieving students are
defined as students showing outstanding achievement (National Association for
Gifted Children, 2010), which can be operationalized in different ways. We used a
broad definition of high-achieving students to include students who showed high aca-
demic achievement relative to their classmates (e.g., top third or top quarter of the class
achievement distribution) and gifted students (e.g., defined through an IQ > 130). This
definition was appropriate in our study since our focus was on high-achieving students
in mixed-ability classrooms rather than gifted students in specialized gifted programs.
We excluded studies investigating only underachieving students as our systematic
review focused on mixed-ability classrooms and because underachieving students
differ in their characteristics from high-achieving students (Agaliotis & Kalyva,
2019; McCoach & Siegle, 2003). Finally, we investigated primary and secondary edu-
cation since DI is important in both settings. In untracked primary education, students’
heterogeneity is inherently high, and also in tracked secondary education, a large het-
erogeneity regarding academic achievement still exists (Bohl et al., 2012; Deunk et al.,
2018; Smale-Jacobse et al., 2019).

Method

Study Search

To find relevant literature, we conducted a two-step search. First, we searched journal
articles in three educational databases named ERIC, Web of Science Core Collection,
and PsycINFO. ERIC contains topics from the psychological and pedagogical research
field, focusing on education topics, whereas Web of Science Core Collection is an
interdisciplinary database. PsycINFO focuses on psychology and pedagogy.

As our scope was to find any DI approach used in mixed-ability classrooms to
promote high-achieving students, we used broad search terms describing the popula-
tion (e.g., gifted), the intervention (e.g., differentiat*), and student outcomes (e.g.,
achievement; cf. Petticrew & Roberts, 2006). The full search syntax can be found in
Supplement 1.

Besides the first database search, we conducted a so-called snowball search and
screened the included journal articles’ lists of references from the first database
search for more relevant studies. Additionally, a hand search was conducted in three
established journals: Gifted Child Quarterly, Journal for the Education of the
Gifted, and Journal of Advanced Academics. We limited the hand search for pragmatic
reasons to journal articles published between January 2013 and September 2019
(cf. Singer & Alexander, 2017).
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In a second step, we expanded our first search and conducted a second database
search with three different database-specific search-word combinations acquired
from each database’s thesaurus. As Web of Science does not employ a thesaurus,
we chose, for the second search, the databases ERIC, PsycINFO, and Education
Source. The first part of the syntax described the population (e.g., gifted children),
and the second part the intervention (e.g., individualized instruction; cf. Supplement
1 for details). We intentionally did not define any outcomes in this search, as we
aimed to include academic achievement and motivational-affective outcomes as both
may play an important role in the education of high-achieving students. These searched
databases included, next to journal articles, research reports, conference contributions,
and theses, which were all screened and coded.

Inclusion and Exclusion Criteria

All studies included in the present systematic review had to meet the following criteria:

1. Studies were related to DI for high-achieving students inside mixed-ability
classrooms. Studies only related to structural differentiation (e.g., tracking),
out-of-school programs (e.g., summer programs), or other special settings
only used for high-achieving students (e.g., high-achieving classes) were
excluded.

2. Studies provided qualitative and/or quantitative primary data to at least one of
the four investigated RQs. Research syntheses and nonempirical work were
excluded.

3. The studies’ samples were school staff (i.e., teachers, principals, and school
coordinators responsible for implementing intervention programs) and/or high-
achieving students without further special educational needs, so-called
twice-exceptionals. The study’s focus was not only on underachieving students.

4. Studies were related to primary education (grades 1–4) or secondary education
(grades 5–13) and not to higher education or preschool education only.

5. We included studies taking place in all major academic subjects of schooling
(e.g., mathematics, science, reading) and excluded studies focusing merely on
religious, physical, art, or another sort of artistic instruction.

6. Studies were published between 2000 and September 2019. In order to summa-
rize the most current research regarding this topic that is not outdated for the
current mixed-ability classroom situation, we decided to include studies from
2000 onward (see also Barbier et al., 2022; Neuendorf et al., 2022).

7. Studies’ full texts were available in English.

Study Screening and Coding

We conducted two stages of screening. In the first stage, all references were screened
by title and abstract according to the above-mentioned inclusion and exclusion criteria.
The remaining references were included in the second stage of screening, in which the
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full texts were searched and afterward screened for eligibility. Further, a detailed
coding form (Excel spreadsheet) was developed for the coding step and piloted
with studies excluded from the final dataset. The coding form included the following
major characteristics of all eligible studies: country, RQs, research approach (i.e.,
qualitative, quantitative, or mixed-methods), and methods (e.g., interview, achieve-
ment test), sample characteristics (e.g., size, grade level, identification method),
level of the education system (i.e., primary or secondary), DI type (i.e., grouping,
tiered activities, part of a broader program, other, DI in general), and school
subject. Studies investigating DI’s impact on high-achieving students’ outcomes
were coded with DI type others when their investigated DI type did not fit into
one of the three categories, namely tiered activities, grouping, or DI as part of a
broader program. Studies that investigated DI independent of a certain instructional
approach but focused on DI, in general, were coded with the DI type DI in general.
For studies investigating the impact of DI on students’ outcomes, we additionally
coded outcome measures, control group intervention, study duration, and occurrence
of teacher training. Missing information needed for effect size calculation was
requested via email from the studies’ corresponding authors. Missing information
regarding all other variables was coded as missing (m).

We further conducted a study quality assessment for all studies contributing to RQ 1
to rate the quality of evidence investigating DI’s impact on high-achieving student out-
comes. As a first step, we included all studies independent of their study quality and
design in the review, as an exclusion based only on these criteria can cause bias in a
systematic review (Petticrew & Roberts, 2006). Based on this study quality assess-
ment, we aimed to describe the quality of the evidence base to assess how trustworthy
the results are. We further reported only studies in the results section that met more than
half of the applicable study quality criteria. The study quality assessment also helped to
suggest which further research in this field is needed (Booth et al., 2016; Tod et al.,
2022). The code partially was assigned when some information regarding the criterion
was provided, but the criterion was not fully met. If, for example, the information is
given that high-achieving students are identified through a standardized achievement
test, but the concrete test and the cutoff score is not mentioned, the code partially
was assigned. Otherwise, yes was assigned when the criterion was fully met and no
when the criterion was not met.

Interrater Agreement

The studies were screened (eligibility) and coded (information extraction) by three
research associates and two research assistants. We double-coded approximately
20% of the references in the screening step. In our study, the inclusion versus exclusion
screening was shifted towards exclusion, wherefore Yules Y is a useful statistic to cal-
culate the interrater agreement. Yules Y was Y= 0.83 in our study and can be rated as a
very good interrater agreement (Wirtz & Kutschmann, 2007).

We double-coded approximately 57% of the included studies in the coding step.
Cohen’s Kappa was calculated separately for each of the seven closed-coded variables.
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Cohen’s Kappa ranged between κ= 0.67 (identification method) and κ= 0.91 (research
approach), indicating a substantial to a nearly perfect interrater agreement for this
coding step (Landis & Koch, 1977). During the screening and coding process,
regular meetings were held to avoid coder drift, to discuss open questions, and
resolve all disagreements through discussion.

Study Analysis

In our systematic review, DI’s impact is defined as a positive, neutral, or negative effect
(effectiveness) in quantitative studies. A positive effect can, for example, represent a
larger pretest–posttest gain in student outcomes for students learning with DI compared
to students learning without DI (pretest–posttest-control design) or a positive gain from
pretest to posttest (pretest–posttest design). In qualitative studies, we focused on the
results and interpretations of the primary studies’ authors and defined impact
through a positive reported outcome as, for example, good work or improved achieve-
ment. Overall, the numerical and verbal results provide a comprehensive picture of the
impact of DI on high-achieving students.

Effect sizes have been computed from studies with a pretest–posttest-control design
(RQ 1). Therefore, dppc2 with the difference of mean change for treatment and control
group, the pooled pretest standard deviation, and a correction for small sample sizes
was calculated (Morris, 2008). The effect size and sampling variance calculations
were conducted using the software R and the package metafor (Viechtbauer, 2010,
2021). As the number of studies using pretest–posttest-control design was small
(n= 6 with 30 effect sizes) and the investigated DI types, as well as outcome measures,
were quite heterogeneous, we did not conduct a quantitative meta-analysis, as it would
not be appropriate with this heterogeneous set of studies (cf. Deeks et al., 2019; Noetel
et al., 2019; Siddaway et al., 2019).

From studies investigating the impact of DI on student outcomes (RQ 1) with no
pretest–posttest-control group design, we extracted the main findings through a qual-
itative synthesis approach. The first step included “intensive, repetitive, and above
all highly active reading” to familiarize with the studies and extract relevant quotes
(Lee et al., 2015, p. 341). Subsequently, these quotes were sorted and narratively
summarized.

For RQs 2–4, a thematic synthesis was conducted. This approach can investigate
individuals’ perspectives and experiences, for example, regarding barriers and facilita-
tors. The approach aims to identify different influencing factors of a certain topic and
organize those into common themes (Booth et al., 2016). Therefore, we actively read
all relevant primary studies (quantitative, qualitative, and mixed-methods) and
extracted the main findings through quotes. Afterward, we sorted and summarized
them. Commonalities and contrasts between the primary studies were detected.
Thereof, we created themes through an inductive approach without defining them
beforehand (cf. Lindner & Schwab, 2020). Further, according to Petticrew and
Roberts (2006), an overview with extensive information on the studies was created.
Different quotes from primary studies illustrate and clarify the results and give
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information about the study contexts. For RQ 4, a graphical representation displaying
the barriers and facilitators was created.

Results

Descriptive Overview of the Included Studies

Through both database searches and the hand search, 7,680 references were detected
and screened regarding their title and abstract. From these references, 785 references
were included in the full-text screening. The hand search revealed three studies, and
the two database searches 44 studies that were finally included in our systematic
review. An additional 56 references were detected through the snowball search.
From these 56 references included in the full-text screening, two studies were finally
included in our systematic review. Overall, 49 references were included and analyzed
in the current systematic review (cf. Figure 1). Detailed information about the study
characteristics (e.g., publication year, DI type, identification method) can be found
in Table 1 and Tables S1–S5.

Figure 1. Flow diagram describing the study search and selection process.
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Impact of DI on High-Achieving Student Outcomes (RQ1)

Overall, 15 studies (Table S1) investigated the impact of DI on students’ academic
achievement and/or motivational-affective characteristics. First, the study quality
assessment results (Table S2) are reported to get an overview of the quality of the evi-
dence. Second, studies investigating the impact of DI on high-achieving students’ aca-
demic achievement and motivational-affective characteristics are summarized
(Table S1). Only studies that met more than half of the applicable study quality criteria
were included in the second section.

Quality of evidence for the impact of DI on high-achieving students’ outcomes

The quality assessment of the primary studies included for RQ 1 is displayed in Table S2.
Overall, no study met all investigated study quality criteria. However, one study came very
close (Shaunessy-Dedrick et al., 2015). Three studies (Kim et al., 2014; Nomi, 2010;
Ysseldyke & Tardrew, 2007) were not considered for further presentation of results
because they did not meet more than half of the applicable study quality criteria.
Overall, out of the remaining 12 studies, all studies, except one, reported a clear operation-
alization of DI. Further, except one, all studies reported the exact sample size of the high-
achieving students. Four studies did not report a high-achieving student comparison group
without DI. From eight studies with high-achieving student comparison groups, six studies
did not investigate the comparability between the two groups before DI was used. Further,
a randomized allocation to the experimental and comparison group at the student level was
not conducted in six out of eight studies with comparison groups.

Evidence regarding the impact of DI on high-achieving students’ outcomes

As shown in Table 2, six pretest–posttest-control design studies (Delcourt et al., 2007;
Meyer et al., 2011; Robinson et al., 2014; Saleh et al., 2005; Shaunessy-Dedrick et al.,
2015; Ysseldyke et al., 2004) investigated the impact of DI on high-achieving student
outcomes compared with high-achieving students without DI. Overall, those studies
included 30 effect sizes, from which 20 effect sizes represented academic achievement
differences. A positive effect size represents an advantage of the pretest–posttest gain
for the experimental group with DI compared to the control group without DI. In con-
trast, a negative effect size represents an advantage for the control group. The effect
sizes ranged for academic achievement from dppc2=−0.692 to dppc2= 3.155
(without one outlier: dppc2= 7.179). Although a mixed picture of academic achieve-
ment outcomes appeared, more positive (n= 13) than negative effects (n= 7) were
found. Ten effect sizes represented motivational-affective differences. These ranged
from dppc2=−0.562 to dppc2= 0.736. Positive effects (n= 6) outweighed negative
effects (n= 4).

Further, three posttest only with control design studies
1

(McCoach et al., 2014;
Meyer et al., 2011; Tieso, 2005), two qualitative or mixed-methods studies
(Bellamy, 2005; Dreeszen, 2009), and two studies with other research designs
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Table 1. Descriptive Statistics of the Included Primary Studies (n= 49).

Number of studies

Publication year
2000–2009 18
2010–2019 31

Country
USA or Canada 30
Great Britain & Ireland 4
Netherlands 3
Australia 2
Germany 2
Turkey 2
Other 6

Type of DI
DI in general 27
DI as part of a broader program 9
Grouping 5
Tiered activities 4
Other 4

Level of the education system
Primary education (grades 1–4) 14
Secondary education (grades 5–13) 10
Primary and secondary education 24
Information missing 1

Identification method for high-achieving students (only studies including a student sample,
n= 25)

Multiple methods (e.g., standardized
tests, creativity measures, teacher
recommendations)

10

Standardized tests 11
Teacher recommendations 2
Information missing 2

Student outcomes (only studies investigating DI’s impact, n= 15a)
Mathematics

Science
Reading
Motivational-affective outcomes

6
4
4
6

Other 3
Teacher training regarding DI (only studies investigating DI’s impact, n= 15)

Yes 10
No 5

a

As most studies investigated various outcomes, the sum does not add up to 15.
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(Faber et al., 2018; Kondor, 2007) investigated the impact of DI on high-achieving
student outcomes (Table S1). As pretest differences respectively, control group out-
comes cannot be taken into account with all of these designs, the impact should be
interpreted with some caution. Altogether, these studies reinforced the positive impact
of DI on high-achieving students’ academic achievement and motivational-affective char-
acteristics in mixed-ability classrooms. In an exemplary mixed-methods study investigat-
ing the impact of DI on high-achieving students, it was summarized that “differentiation by
task seemed to provide an effective learning opportunity, which in turn produced good
work and had apparently stretched the abilities of the students” (Bellamy, 2005, p. 79).
Further, high-achieving students taught with DI also “expressed a desire to continue
with the differentiated reading program” (Dreeszen, 2009, p. 312).

The Extent of DI Use (RQ 2)

Overall, 12 studies (Table S3) provided information concerning the extent of DI. When
teachers were asked how frequently they explicitly consider high-achieving students in
their mixed-ability classrooms, many teachers stated that they do not actively consider
these students and make no or only minor changes in their regular curriculum to meet
high-achieving students’ needs (Abu et al., 2017; Al-Lawati & Hunsaker, 2007;
Brighton et al., 2007; Endepohls-Ulpe & Thömmes, 2014; Laine & Tirri, 2016;
Prast & de van Weijer-Bergsma, 2015).

Classroom observations and audio recordings from classroom conversations in
mixed-ability classrooms complemented these self-reported teachers’ views. Findings
showed that most high-achieving students did not get DI regularly (Gilson et al.,
2014; Reis et al., 2004). Reis et al. (2004, p. 325) summarized the key finding of their
study as follows: “The major finding and core category in this study was the absence
of differentiated instruction for talented readers; talented readers received some challenge
in three of the participating classrooms, but limited opportunities in the other nine.”

One study asked school representatives (e.g., gifted education coordinators, admin-
istrators for curriculum and teaching) about DI frequency. Here, a somewhat different
picture was painted. 86% responded that DI for high-achieving students in the regular
classroom exists but also mentioned that the actual use varies between teachers (Jarvis
& Henderson, 2015).

Three other studies asked high-achieving students about the frequency of DI in their
mixed-ability classroom. In two studies from the United States, more than two-thirds of
the students said that their instruction is not differentiated and that they learn the same
content, at the same level, and the same pace as the other students (Assouline et al.,
2013; Swiatek & Lupkowski-Shoplik, 2003). In the third study, from Turkey, the
picture was somewhat reversed when students were asked if they can work with
their intellectual peers and if the lessons are according to their needs, interests, and
knowledge. Here, approximately 60%–80% of the asked students said they received
DI in five different subjects (Kahveci & Akgül, 2014).

To summarize, teachers and high-achieving students mainly reported that DI is not
used for high-achieving students in mixed-ability classrooms proactively and on a
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regular basis. Nevertheless, in some classes, teachers differentiated instruction accord-
ing to the high-achieving students’ needs. From these findings, the question arises if
teachers make these limited modifications because they see low utility in DI or if
other barriers hinder the implementation.

Utility of DI (RQ 3)

Overall, 13 studies (Table S4) investigated how useful teachers and high-achieving stu-
dents rated DI. Thereof, 10 studies (Apps, 2011; Brevik et al., 2018; Dreeszen, 2009;
Endepohls-Ulpe, 2017; Endepohls-Ulpe & Thömmes, 2014; Oswald & Villiers, 2013;
Parish, 2016; Reis et al., 2010; Simmons, 2018; Vreys et al., 2018) provided informa-
tion on teachers’ perspectives, and three studies (Adams-Byers et al., 2004; Dobron,
2011; Kanevsky, 2011) provided information on students’ perspectives.

Teacher Perspective

When teachers were asked if DI is a useful approach for high-achieving students’ pro-
motion, they mainly agreed and acknowledged the value and need of DI for providing a
high-quality curriculum (Apps, 2011; Brevik et al., 2018; Endepohls-Ulpe, 2017;
Endepohls-Ulpe & Thömmes, 2014; Oswald & Villiers, 2013; Simmons, 2018).
One study summarizes this result by stating that “internal differentiation was clearly
rated to be not only the most effective one but also to be the one with hardly any neg-
ative consequences” for students (Endepohls-Ulpe, 2017, p. 159). Further, a positive
relationship between the frequency of use and the rated eligibility of DI was found.
In contrast, a negative relationship was found between frequency of use and estimated
workload (Endepohls-Ulpe & Thömmes, 2014). Further, teachers stated that two-thirds
preferred homogeneous grouping over heterogeneous grouping for teaching if they had
to prioritize between homogeneous and heterogeneous grouping. Teachers’ main
reason was that homogeneous grouping could promote a more thorough academic
development for their high-achieving students (Apps, 2011).

In four other studies, teachers implemented specific DI types and reported how they
perceived their utility. In general, teachers stated positive outcomes of DI and were
impressed by the positive outcomes (e.g., higher motivation and involvement) they per-
ceived for high-achieving students (Dreeszen, 2009; Parish, 2016; Reis et al., 2010;
Vreys et al., 2018). The following quote illustrates which positive outcomes teachers
stated: “Children […] were eager to work on the enrichment activities and were notably
less bored. […] The children showed increased self-confidence, better working attitude,
and improved behavior and well-being” (Vreys et al., 2018, pp. 12–13).

Student Perspective

Regarding the high-achieving students’ perspective toward DI, it could be summarized
that their attitude was positive in general and that they supported its use (Dobron, 2011;
Kanevsky, 2011). High-achieving students “perceived the differentiated curriculum as
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appropriately challenging, worthy of selection, appealing to interests, satisfying as a
learning experience, useful in study, and applicable to the real world.” (Dobron,
2011, p. 248). In one study, students were asked about the advantages of homogeneous
vs. heterogeneous grouping. They saw advantages of mixed-ability grouping regarding
social and emotional aspects and advantages of high-ability grouping regarding aca-
demic aspects (Adams-Byers et al., 2004). This perspective regarding grouping is in
accordance with the teachers’ perspective reported above.

Barriers and Facilitators for Implementing DI (RQ 4)

Overall, 22 studies (Table S5) contributed to answering the question of barriers and
facilitators for implementing DI for high-achieving students in mixed-ability class-
rooms. Figure 2 gives an overview of the detected barriers (left) and facilitators (right).

Barriers

Seven categories of barriers repeatedly occurred in the investigated studies. First, a
lack of time for preparing and implementing DI was reported by the school staff
(e.g., Abu et al., 2017; Brighton et al., 2007; Coates, 2009; Cross et al., 2018;
Endepohls-Ulpe, 2017; Johnsen et al., 2002; Reis et al., 2004; Rubenstein et al.,
2015; Russell, 2018; Seedorf, 2014; Vreys et al., 2018). Second, a lack of resources,
including, among others, material and financial resources, was reported (e.g., Abu
et al., 2017; Apps, 2011; Cross et al., 2018; Johnsen et al., 2002; Oswald &
Villiers, 2013; Reis et al., 2004). Third, a lack of knowledge and training was repeat-
edly mentioned, as teachers did not feel sufficiently informed (e.g., Brevik et al.,
2018; Brighton et al., 2007; Cross et al., 2018; Jarvis & Henderson, 2015; Oswald
& Villiers, 2013; Reis et al., 2004; Rubenstein et al., 2015; Seedorf, 2014).
Fourth, teachers reported misconceptions regarding high-achieving students and DI

Figure 2. Barriers and facilitators for implementing differentiated instruction for high-
achieving students in mixed-ability classrooms. Note. The hexagons on the left side represent
barriers, and the ovals on the right side represent facilitators for implementing differentiated
instruction.
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(e.g., Abu et al., 2017; Brighton, 2003). Abu et al. (2017, p. 101), for example, sum-
marized that “A great majority of the teachers in study group think that changes are
not made during the teaching program because […] gifted children are already good,
small in number and do not need a different education.”

Fifth, school staff reported administrative difficulties, including organizational
aspects of schools and the classroom, such as overcrowded classrooms and manage-
ment issues, as well as challenges in reliably identifying high-achieving students
and assigning them to adequate DI without misplacement (e.g., Brighton et al.,
2007; Dreeszen, 2009; Endepohls-Ulpe, 2017; Johnsen et al., 2002; MacIntyre &
Ireson, 2002; Oswald & Villiers, 2013; Rubenstein et al., 2015). The sixth category
includes barriers through prescribed (state) standards. Some school staff reported
less flexibility in differentiating instruction (e.g., Abu et al., 2017; Reis et al., 2004;
Rubenstein et al., 2015). The following quote, from a study that investigated how
teachers react to DI, emphasizes this barrier: “Almost every teacher […] expressed
either frustration with the overemphasis of standards or the lack of a connection
between state and study expectations” (Rubenstein et al., 2015, p. 157). The last cat-
egory contains the barrier that the focus for support measures, including DI, is on strug-
gling students instead of high-achieving students (e.g., Apps, 2011; Brighton et al.,
2007; Cross et al., 2018; Reis et al., 2004). The last two categories partly showed
overlap insofar that some (state) standards suggested focusing on struggling students
instead of focusing on high-achieving students (e.g., Reis et al., 2004).

Facilitators

The most frequently stated facilitator was professional staff development, which
included, among others, training (e.g., lectures and workshops), mentoring or peer
coaching, and provision of material. Further, these professional staff development
activities were partly accompanied by leadership support and the provision of
resources. Through these facilitators, teachers were able to gain knowledge, were
higher motivated, and felt more confident. In general, these support measures were
rated as useful for and facilitated the implementation of DI (e.g., Brighton et al.,
2007; Coates, 2009; Johnsen et al., 2002; Latz et al., 2008; Oswald & Villiers,
2013; Prast et al., 2018; Reis et al., 2010; Rubenstein et al., 2015; Seedorf, 2014;
Vreys et al., 2018; Yuen et al., 2018). The usefulness of the facilitators mentioned
above is illustrated by the following statement, which resulted from a staff develop-
ment project: “The vast majority of participants viewed staff-development activities,
leadership, the mentor teachers, and project support as being beneficial to extremely
beneficial” (Johnsen et al., 2002, p. 61). Another study concluded that “many teachers
are able to differentiate if provided appropriate support and materials (e.g., preassess-
ments and tiered activities”; Rubenstein et al., 2015, p. 159).

To summarize, various barriers (i.e., lack of time, resources, and knowledge; mis-
conceptions; administrative difficulties; prescribed (state) standards; and the focus
on struggling students), making the implementation of DI difficult, were found.
Nonetheless, different factors, especially from the area of professional staff
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development, were mentioned that supported DI’s implementation for high-achieving
students in mixed-ability classrooms.

Discussion

The findings of the systematic mixed-methods review are evaluated in the context of other
research, and it is discussed how the results relate to each other. Further, limitations, direc-
tions for future research, and implications for practice and policy are considered.

Impact of DI on High-Achieving and Not-as-High-Achieving Identified
Students

One main finding of the systematic mixed-methods review is the mainly positive
impact of DI on high-achieving students in mixed-ability classrooms. These findings
are supported through studies using different quantitative designs as well as through
studies using qualitative study designs with classroom observations, interviews, and
document reviews. Further, the mainly positive impact is in accordance with previous
research syntheses, which found, for students in general, mainly small to moderate pos-
itive outcomes of DI, including different grouping arrangements, on students’ aca-
demic achievement (Deunk et al., 2018; Lou et al., 1996; Puzio et al., 2020;
Smale-Jacobse et al., 2019). However, the current review found large heterogeneity
between studies for comparable outcomes and within studies for different outcomes.
This heterogeneity might be, to some part, explainable through the different study
designs used and the different study quality criteria met. Delcourt et al. (2007), for
example, found negative effects for high-achieving students’ achievement outcomes
but mainly positive effects for motivational-affective characteristics. As the compara-
bility of the experimental and comparison group was not investigated at the beginning
and no randomized allocation to the two groups took place, the baseline level of the
two groups at the beginning might differ. Interestingly, no baseline equivalence
could be found for the achievement outcomes, in contrast to the motivational-affective
characteristics. In cases where baseline equivalence was missing, the experimental
group with DI scored higher at the pretest than the control group without DI. Hence,
some negative effects might be explained through different baseline levels (pretest
scores) in both groups, resulting in ceiling effects of the instruments and/or regression
to the mean. Overall, the evidence regarding the impact of DI on high-achieving stu-
dents in mixed-ability classrooms is sparse and partially of low quality. Therefore, the
need for more empirical research with high-quality standards in this field is still high
(Barbier et al., 2022; Shaunessy-Dedrick et al., 2015; White et al., 2003).

The Extent of DI Use and Its Perceived Utility

The limited extent of DI for high-achieving students in mixed-ability classrooms is in
line with the findings of the Programme for International Student Assessment 2012.
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Students were asked if teachers give different work to struggling or high-achieving
students in their classroom in mathematics. On average, only 30% of students in
the OECD countries declared that it was true in every or most lessons, whereby
the values ranged from 13% in France and Italy to 62% in Sweden. Especially
from high-achieving students, compared to low-achieving students, student-oriented
instruction, including the question mentioned above, was reported less frequently
(Schleicher, 2016). One possible explanation for this lack of DI can be that existing
schoolbooks included few examples of DI (Heinle et al., 2022). However, teachers
reported that they use schoolbooks almost every day (Wenglinsky, 2002), and over
80% reported schoolbooks as the basis for their teaching (Wendt et al., 2017).
Thus, teachers need to actively differentiate and adapt their instruction beyond
using the given tasks from schoolbooks.

The perceived contradiction that teachers, on average, rate DI for high-achieving
students in mixed-ability classrooms as useful but, on average, do not proactively
nor regularly implement DI can be explained, for example, as follows: “Teachers
know that gifted students should be differentiated, but as they do not receive education
and training to address gifted students’ needs, they do not apply the practices known
from the literature” (Laine & Tirri, 2016, p. 158). This contradiction is also acknowl-
edged in studies outside of DI. Philippe (2017) investigated the implementation of
social and emotional learning and concluded that the knowledge about its utility and
importance does not necessarily come along with the confidence to implement it effec-
tively. Moreover, the studies in the current review did not use the same sample to inves-
tigate the extent of usage and the perceived utility of DI. One exception is the study by
Endepohls-Ulpe and Thömmes (2014), who found a positive correlation between self-
reported frequency of use and the perceived utility of DI.

Barriers and Facilitators for Implementing DI

One factor that might influence the perceived utility of DI and its extent of usage is
professional development for teachers. Brevik et al. (2018, p. 36) stated that “the liter-
ature reviewed on teacher education and classroom practices around the world suggests
that developing teachers’ differentiation practice and experience is crucial”. Further,
professional development regarding DI was positively associated with higher teacher
self-efficacy and efficacy beliefs, and the teacher self-efficacy and efficacy beliefs
were positively associated with the implementation of DI (Dixon et al., 2014). On
the other hand, a survey conducted by the National Association for Gifted Children
and the Council of State Directors of Programs for the Gifted asked if university cour-
sework in gifted education is mandatory for all preservice teachers in the United States.
Out of 48 states answering this question, only three states answered yes, whereas 45
answered no (Rinn et al., 2020). This finding is in accordance with our review that
found a perceived lack of training and knowledge regarding DI for teachers.

Overall, the barriers and facilitators found in the current review affirm Sisk
(2009), who stated that classroom teachers need support for educating the high-
achieving students in mixed-ability classrooms. The regular classroom teachers
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can hardly do it on their own without professional development, willingness, a sup-
portive belief system, and school culture (Sisk, 2009). Furthermore, the detected
barriers and facilitators are similar to the barriers and facilitators mentioned in
the context of DI and students in general, as well as in inclusive settings
(Bondie et al., 2019; Lindner & Schwab, 2020; Puzio et al., 2015). Therefore,
the barriers and facilitators might be mainly generalizable for implementing DI,
independent of the underlying student population. Teachers should be trained to
know the individual needs of all students and be supported accordingly with, for
example, appropriate supplemental resources.

Limitations and Directions for Future Research

Overall, only a few empirical studies with a suitable research design evaluated the
impact of DI on high-achieving student outcomes. This follows the results of a sys-
tematic review, which aimed to give an overview of empirical implications for the
education of high-achieving students and concluded that there are relatively few
studies. Thus, “evidence-based policy and practice are scarce” (White et al., 2003:
vii). Another difficulty we encountered is that the included studies differed greatly
in study design, operationalization of DI, identification of high-achieving students,
and partially included very small samples (Bellamy, 2005; Kondor, 2007). The
fact that many studies did not provide detailed information regarding the definition
and operationalized features of DI was already stated by a previous synthesis
(Deunk et al., 2018). Although we tried to code specific DI features, it was impos-
sible to figure them out due to a lack of studies and information. Accordingly, for
future studies, it is very important that primary study authors explicitly state how
they operationalized DI—although DI might be a part of a broader program—in
order to investigate the different forms, features, and quality of DI (cf. Laine &
Tirri, 2016; Smale-Jacobse et al., 2019). In addition, the student outcomes investi-
gated also differed remarkably between studies. This, among other reasons, pre-
vented us from conducting a quantitative meta-analysis. However, we gained hints
that DI might be useful for high-achieving students regarding a broad range of out-
comes, including academic achievement and motivational-affective outcomes. So far,
the consideration of motivational-affective outcomes regarding the impact of DI was
mentioned as a research gap (Smale-Jacobse et al., 2019). In future research synthe-
ses with more primary studies, quantitative syntheses for each student outcome sep-
arately might be of interest.

In addition, some primary studies did not report how high-achieving students were
exactly identified. Accordingly, in future studies, the authors should report in detail
how high-achieving students are exactly identified and their respective sample sizes.
As in the educational context, randomization at the student level is often not possible,
it is even more important that pretest data for all investigated student subgroups is
described and the comparability between the experimental and comparison group is
tested beforehand to ensure baseline equivalence. Further, when students are nested
into classes, the dependency of their data should be taken into account for statistical
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analyses (Hedges, 2007; Hedges et al., 2010). In future research syntheses, with more
(comparable) studies investigating DI’s impact on high-achieving students’ outcomes,
the statistical investigation of the effects of various DI implementation conditions, dif-
ferences in the operationalization of high-achieving students, and the primary studies’
quality on DI’s impact on high-achieving students outcomes might be informative. A
detailed investigation of contextual factors (e.g., socioeconomic status and achieve-
ment at the school level) should also be of interest for future research, as existing
research provided evidence that contextual factors can influence the effects of DI on
student outcomes (McCoach et al., 2014).

Conclusion and Implications for Practice and Policy

The findings of this review are important for researchers, teachers, and policymakers,
in influencing their decisions regarding the promotion of high-achieving students.
Based on theoretical concepts (Kaplan, 1986; Vygotsky, 1978), previous research
(Barbier et al., 2022; Bondie et al., 2019; Deunk et al., 2018; Puzio et al., 2020;
Smale-Jacobse et al., 2019), and the current systematic mixed-methods review, it
can be summarized that matching learning with students’ ability levels through DI
is a promising approach for the promotion of high-achieving students in mixed-
ability classrooms. The criticism that special education for high-achieving students
is elitist and unfair does not hold for DI, as DI also positively impacted
not-as-high-achieving identified students (Deunk et al., 2018; Puzio et al., 2020;
Smale-Jacobse et al., 2019). Nonetheless, the implementation of DI alone is not a
sure-fire success. This is also in accordance with the claims of Dumont (2018),
who stated that lasting changes at all levels of education systems are needed for
the implementation of individualized promotion, and with the results of Deunk
et al. (2018), who found that DI in the context of a broader educational program is
more effective than homogeneous ability grouping alone. We showed that facilita-
tors, such as leadership support, professional staff development, and resource provi-
sion (e.g., time, materials), are important for a successful implementation. To achieve
this, embedding DI into a broader educational program can be helpful so that changes
in different areas, such as staff development, provision of resources, and adaptation
of the school mission statement, are made possible and therefore facilitate the imple-
mentation of DI.
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Notes

1 Meyer et al. (2011) is also included in the section pretest–posttest-control group design, as
different designs for the outcomes were used.
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