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Abstract

Purpose — Mathematics education is a gateway to careers in science, technology, engineering and
mathematics (STEM), which are essential for sustainable development. The purpose of this study is to
analyze existing literature to determine whether ability grouping in mathematics education functions as a
driving or restraining force in achieving inclusion, equity and quality education in alignment with
Sustainable Development Goal 4 (SDG4).

Design/methodology/approach — A systematic literature review of ability grouping in Grades K-8 (Years
1-9) was conducted. Lewin’s Force Field Analysis was used to systematically evaluate conflicting research
findings and determine whether ability grouping advances or hinders SDG4 objectives.

Findings — The findings of this study suggest ability grouping restrains SDG4 progress. While its impact on
academic achievement remains debated, concerns persist over placement bias and negative effects on students’
self-concept and growth mindset. To fully align with SDG4’s holistic vision, schools must ensure that student
grouping practices positively support each of the SDG4 components: inclusion, equity and quality.

Originality/value — This study offers new insights by applying Force Field Analysis to synthesize
conflicting research, providing a structured approach for evaluating the impact of ability grouping on SDG4.

Keywords Ability grouping, Mathematics education, SDG4, Equity, Inclusion, Quality education
Paper type Research paper

Introduction

Education plays a pivotal role in shaping individual opportunities and driving global
development. The United Nations Educational, Scientific and Cultural Organization
(UNESCO) recognizes education as a critical pillar for sustainable development (Snyder,
2023; UNESCO, 2015). At the 2015 World Education Forum, participants shared a vision
of transforming lives through education, emphasizing its essential role in achieving all
United Nations Sustainable Development Goals (SDGs) (UNESCO, 2015). Among these,
Sustainable Development Goal 4 (SDG4) focuses on inclusive and equitable quality
education and lifelong learning opportunities for all (UNESCO, 2015). SDG4 targets,
such as ensuring youth literacy, numeracy and equitable, quality primary and secondary
education, are crucial to enable upward mobility and reduce workforce inequalities

(UNESCO, 2015).
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QEA Quality education is a goal and the foundation for sustainable development across life
2,1 domains (Jamali et al., 2022), fostered by the knowledge and skills necessary for future
work. Among the skill sets, science, technology, engineering and mathematics (STEM)
are identified as essential for achieving SDG targets. STEM disciplines drive innovation
across sectors (Jamali et al., 2022; NSF, 2020) through diverse perspectives and talents
(Douglas and Attewell, 2017; NSF, 2020). However, many countries face persistent
442 challenges in ensuring equitable access, resulting in a STEM talent crisis (Dahlberg, 2021;
National Science Board, 2024). Inequitable practices in mathematics education may
contribute to possible STEM workforce shortages. Mathematics education is recognized as a
gateway to STEM (Boaler, 2024; Douglas and Attewell, 2017; NCTM, 2018; Redmond-
Sanogo et al., 2016). Ability grouping in mathematics may contribute to barriers to STEM
access by affecting students’ beliefs about their ability to succeed. Boaler (2024) emphasizes
the role of key success factors in mathematics, such as a growth mindset. While ability
grouping is intended to address students’ diverse learning needs (Gupta et al., 2023;
Sukhnandan and Lee, 1998), some research suggests that these practices often reinforce
inequities and limit opportunities for many students (Boaler, 2015; Archer et al., 2018).

Ability grouping organizes students based on perceived ability or prior performance to
create more homogeneous learning environments (Boaler, 2015; Duflo et al., 2011).
Terminology varies across educational systems, with terms such as tracking, streaming,
setting and sorting often used interchangeably (Boaler, 2015; Steenbergen-Hu et al., 2016).
Ability grouping can take different forms. One example is between-class grouping, which
Gamoran and Hallinan (1995) describe as “tracking,” where students are placed in separate
classes for one or more subjects based on ability (Steenbergen-Hu et al., 2016). Another
form is within-class grouping, where students are divided into smaller ability-based groups
within the same classroom (Sukhnandan and Lee, 1998). A third type is cluster grouping,
which places high-achieving students alongside mixed-ability peers to facilitate
differentiated instruction (Steenbergen-Hu et al., 2016). Besides the grouping within the
schools, in some countries, particularly parts of Europe and Asia, between-school tracking is
more pronounced, with students assigned to separate programs — often in different school
buildings — preparing them for university or vocational careers (Chmielewski, 2014).

The extent to which ability grouping is used depends on national educational
philosophies. Countries like the USA and the UK widely implement ability grouping. In
contrast, high-performing systems such as Finland, Japan and Korea prioritize mixed-ability
learning environments emphasizing equity and shared learning (Boaler, 2020). For younger
students, the within-class grouping may be more prevalent (Boliver and Capsada-Munsech,
2021), but some schools also use between-class grouping at this stage (Boaler, 2020; Slavin,
1987). Von Hippel and Cafiedo (2022) point out that regardless of the grouping method,
introducing ability grouping early in a child’s education — such as kindergarten — often leads
to long-term patterns that continue into later grades. Hanushek and Woessmann (2006)
highlight that early tracking increases educational inequality. Over time, these groupings can
evolve into more rigid tracking systems, shaping students’ academic trajectories (Von Hippel
and Cafiedo, 2022).

Mathematics is often considered well-suited for ability grouping because of its structured,
sequential nature, which is perceived as requiring differentiated pacing for students at
different skill levels (Sukhnandan and Lee, 1998). However, research on ability grouping
yields mixed findings (Legette and Kurtz-Costes, 2020); some studies suggest that grouping
can enhance learning by tailoring instruction to student’s skill levels (Steenbergen-Hu et al.,
2016), benefiting high-ability students by offering appropriately challenging coursework
(Boliver and Capsada-Munsech, 2021). Others indicate that it reinforces inequalities and
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affects students’ long-term academic trajectories (Legette and Kurtz-Costes, 2020). Critics Quality Education
contend that labeling students based on perceived abilities undermines high-quality for All
mathematics education goals and limits opportunities for deep understanding, critical
thinking and engagement in mathematics (NCTM, 2023a), thus serving as a gatekeeper to
STEM careers (Boaler, 2024; Douglas and Attewell, 2017; Redmond-Sanogo et al., 2016).
Whether ability grouping aligns with SDG4’s goal remains an open question.
Understanding the structural barriers to achieving SDG4 requires a multi-layered perspective 443
on education systems. Boeren (2019) conceptualizes education through three levels: the
micro- (individual learners and their psychological and socioeconomic backgrounds), the
meso- (training environments and school policies) and the macro-level (national education
policies and systemic structures). While data and reports on SDG4 attainment exist at the
micro- (e.g. PISA) and the macro-level (e.g. European Commission and OECD reports),
there is a gap in the meso-level data and reporting (Boeren, 2019). The meso level, which
translates broad policies into classroom practice (Boeren, 2019), is particularly relevant for
evaluating practices that may impact the achievement of SDG4.
In this study, ability grouping is defined as a meso-level teaching practice. Although a
substantial body of research exists — some addressing academic achievement, others non-
cognitive outcomes and some both — these findings are seldom considered in relation to the
achievement of SDG4. Given the widespread use of ability grouping in mathematics
education (Boliver and Capsada-Munsech, 2021; Gupta et al., 2023), further research is
needed to explicitly examine its impact on inclusion, equity and quality as they relate to
achieving SDG4.
This study addresses this gap using a systematic literature review and Force Field
Analysis to examine whether ability grouping acts as a driving force promoting SDG4
objectives or as a restraining force obstructing SDG4 attainment. The following research
question guides the analysis:

RQ1. What insights does existing literature provide regarding the role of ability grouping
in mathematics education as a driving or restraining force in advancing inclusion,
equity and quality education in alignment with SDG4?

Analytical framework

This study applies Kurt Lewin’s Change Theory to examine how ability grouping functions
within educational systems. Lewin’s (1951) three-stage model — unfreezing, moving and
refreezing — offers a structured approach to understanding systemic change. “Unfreezing”
involves identifying existing practices and recognizing the forces facilitating or resisting
change. “Moving” represents transitioning to new educational practices, while “refreezing”
ensures that changes become institutionalized through policies and reinforcement. Force
Field Analysis, a key component of Lewin’s model, assesses the balance between driving
forces (which promote change) and restraining forces (which hinder it) (Cameron and Green,
2024). In this study, Force Field Analysis is used to “unfreeze” the current state of
mathematics education by identifying whether ability grouping is a practice that advances
inclusion, equity and quality.

Sustainable Development Goal 4 (SDG4) is a framework for analyzing the need for
inclusive, equitable and quality education for all (UNESCO, 2020). The first key dimension,
inclusion, relates to students’ non-cognitive outcomes, such as growth mindset, self-concept,
enjoyment and motivation. Non-cognitive skills are personality traits, thought patterns,
feelings and behavior (Borghans et al., 2008). While none of the reviewed studies explicitly
linked non-cognitive outcomes to inclusion within SDG4, these elements reflect students’
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QEA emotional and psychological experiences, which are strongly influenced by their sense of
2,1 belonging (Allen et al,, 2024). A strong sense of belonging is critical for students’
psychosocial well-being and academic success (Chiu et al., 2016). In contrast, exclusion can
lead to lower motivation, reduced enjoyment of learning (Goodenow and Grady, 1993) and
diminished self-concept and growth mindset (Dweck et al., 2014). UNESCO (2020) defines
inclusion as ensuring that every learner feels valued and respected and experiences a strong
444 sense of belonging within their school environment. This study categorizes non-cognitive
outcomes under inclusion, recognizing that fostering a sense of belonging is integral to
SDG4’s goal of ensuring inclusive and equitable education for all learners.

Another core element of SDG4 is equity, which focuses on ensuring fair access to learning
opportunities (UNESCO, 2017). However, as Levinson et al. (2022) highlight, educational
equity lacks a universally accepted definition and may be interpreted in multiple ways: equal
distributions of outcomes across populations; equal outcomes for every child; equal resource
allocations across students, schools, districts, states or nations; equal experiences for each
child; and equal levels of growth by each child. Although these perspectives vary, these
interpretations are often linked to broader goals, such as supporting disadvantaged groups,
achieving educational adequacy or balancing short-term benefits with long-term systemic
change (Levinson et al., 2022). For this study, research examining placement bias or the
disproportionate impact of ability grouping on marginalized student groups is categorized
under equity, regardless of the specific definition used in the original studies.

Finally, quality — the third component of SDG4 — is frequently assessed through academic
achievement, often measured by standardized assessments. However, education researchers
emphasize that quality education extends beyond test scores, including critical thinking,
problem-solving and depth of understanding (NCTM, 2023b). This distinction between
breadth and depth is vital. Seeley (2004) clarifies that “hard arithmetic is not deep
mathematics.” Depth does not mean mastering arithmetic at an earlier age or practicing
calculations with more digits. Instead, it involves balancing arithmetic with other essential
areas like measurement, geometry and data analysis, fostering problem-solving skills and
critical exploration over rote practice (Seeley, 2004).

While standardized assessments remain a key indicator, SDG4 and broader educational
policies advocate for multiple measures of learning that offer a more comprehensive view of
student development (UNESCO, 2020). For this study, research on academic achievement is
categorized under “quality,” recognizing the limitations of standardized assessments in
capturing the full scope of educational outcomes.

The three components of SDG4 — inclusion, equity and quality — are shaped by systemic
forces that either support or hinder their achievement. Conflicting findings from ability
grouping studies (Legette and Kurtz-Costes, 2020) make it difficult for mathematics
educators and leaders to make evidence-based decisions. Force Field Analysis helps address
this by systematically assessing whether ability grouping supports or obstructs the attainment
of SDG4 objectives.

Methods

A systematic literature review was conducted following Creswell and Creswell’s (2018)
guidelines, using the SCOPUS and ERIC databases and snowballing techniques. The initial
search in SCOPUS used the keywords “ability AND grouping AND math,” with filters applied
for English-language publications from 2016 to 2024. SCOPUS does not provide specific
filtering for peer-reviewed articles. A subsequent search was conducted in ERIC, using the
exact keywords and filters but limited results to peer-reviewed, English-language articles.
Titles and abstracts were screened for relevance, and full-text reviews were conducted for
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selected articles. Duplicates identified between the databases were removed. Additional studies Quality Education
identified through snowballing and expert recommendations were included. for All

Selection criteria

The review included studies on ability grouping in Grades K-8, equivalent to Years 1-9 (the

UK). Studies involving any form of mathematics ability grouping were considered. While

grouping methods differ, this study is not focused on the individual impacts of each type. 445
Instead, it investigates the broader effects of labeling students — whether explicitly or
implicitly — as low, medium or high achievers when they are grouped homogeneously.

Single studies and meta-analyses were included if they reported cognitive (e.g. academic
achievement) or non-cognitive (e.g. growth mindset and self-concept) outcomes in
mathematics. For studies covering multiple subjects, only mathematics-related findings were
considered. If results were aggregated (e.g. math and English), then the impact was assumed
to be the same for both. Studies focusing solely on non-mathematics subjects were excluded.

Data sets

The SCOPUS search yielded 38 articles (Table 1). After screening titles and abstracts, 19
were selected for full-text review, with 11 deemed relevant. The ERIC search produced 20
articles; seven were thoroughly reviewed after screening; and one was considered relevant.
An additional seven studies were identified through snowballing. In total, 17 studies (11 from
SCOPUS, 1 from ERIC and 5 from snowballing) were included in the force analysis.

Data analysis

Two-step analysis: Thematic grouping and force field analysis

Data analysis occurred in two phases: first, thematic grouping categorized articles by SDG4
components (inclusion, equity and quality); and second, partial force field analysis identified
factors driving or restraining ability grouping’s impact on these components in mathematics
education.

Thematic grouping

Studies were coded based on their primary focus: inclusion, equity and quality, as previously
defined in the analytical framework. Studies addressing academic achievement were coded
as quality. Studies examining placement bias or the disproportionate impact of ability
grouping on specific student groups were coded as equity. Studies examining non-cognitive
outcomes were coded as inclusion.

Table 1. Database search progress

SCOPUS Eric
Keywords Ability AND grouping AND math; Ability AND grouping AND math;
English; 2016-2024 English; 2016-2024; peer-reviewed
Identification n=38 n=20
Screening: Read title and abstract n =19 n = 7 (after removing seven
duplicates from SCOPUS search)
Included: n=11 n=1

after reading article

Source(s): Author’s own work
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QEA In addition to grouping studies by focus, each study was coded as positive, negative,
2,1 neutral or mixed, following these guidelines:

Positive: This study indicated that ability grouping was beneficial for all student
groups or at least one group, while it was neutral for others.

Neutral: This study showed no significant positive or negative effects for any group.

446 * Negative: This study indicated negative outcomes for all student groups or detrimental
outcomes for at least one group, while it was neutral for others.

Mixed: This study showed positive outcomes for some groups and negative for others.

Force field analysis: Identifying and assessing forces

To examine how ability grouping may advance or hinder progress toward SDG4, a force field
analysis technique based on Lewin’s Change theory (Snyder and Anderson, 1986) was used
to evaluate whether ability grouping serves as a driving or restraining force in achieving
SDG4. The first four steps of the force field analysis were followed, identifying and assessing
these forces without implementing strategies to amplify or mitigate them:

(1) identify the problem: identify what role does ability grouping in mathematics
education play in helping schools achieve the SDG4 goals;

(2) identify the various forces at play in the field: examine the literature review studies
within the context of SDG4;

(3) assign a positive or negative label to each force (Table 3; and
(4) assign a value to each label to indicate its strength (Table 3):
+ rank the forces under the headings “restraining” and “driving” (Tables 6, 7 and 8);
identify actions to change field dynamics: not applicable to this study; and
+ develop an action plan for change: not applicable to this study.

Points system for assessing the studies

A points-based system was developed to evaluate the strength and relevance of each study
(Table 2). Given the variation in study design, direct comparison can be challenging. Points
were assigned across six key categories: data source, type of study, data recency, time
horizon, study design and sample size. The points system reflects each category’s relative
impact of different design and methodological choices. For instance, in the data-source
category, a 0.5-point difference between studies using primary and secondary sources versus
only primary sources reflects a moderate increase in data comprehensiveness. In the type-of-
study category, a 1.5-point difference between studies using quantitative and qualitative
methods versus a single method underscores the added depth provided by mixed methods.

Methodology for assigning points

The point system was designed to reflect the robustness and reliability of the study findings.
While various research approaches provided valuable insights, greater weight was assigned to
specific approaches based on their potential to address complex issues in mathematics education:

Data source: Studies incorporating primary and secondary data received more points
than those relying on a single source. Primary data were prioritized for studies with a
single data type, as they are typically more directly aligned with the study aims.
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Table 2. Points system to evaluate the study design and methodology

Category

Criteria Points

Data source

Primary and secondary

Type of study Quantitative and qualitative

Data recency <5 years

Time horizon Longitudinal

Study design Second-order meta-analysis

Sample size Meta-analysis > 10 math studies. Single

[®)]

Primary only
Secondary only

92]

Quantitative or qualitative

vl

5-10 years
>10 years
Not specified

w1

Cross-sectional

Meta-analysis
Experimental (RCT)
Quasi-experimental
Non-experimental

WNWRARRURPWORNWRWNNW
ul

study quantitative n > 350 based on ESSA;

qualitative based on Creswell and

Creswell’s guidelines

Meta-analysis < 10 math studies. Single 1
study quantitative n < 350 based on ESSA;

qualitative based on Creswell and

Creswell’s guidelines

Not specified 0

Source(s): Author’s own work

Type of study: Studies combining quantitative and qualitative methods received more
points for their comprehensive approach. As Creswell (2021) argues, integrating
both methods provides a deeper understanding of research problems than using any
approach alone.

Data recency: Studies that used more recent data received higher points because they
were likely to reflect current educational policies and practices.

Time horizon: Longitudinal studies were awarded more points because of their ability to
track changes over time, facilitating the examination of causal relationships in ability
grouping. Cross-sectional studies, while helpful, offer only a single snapshot in time.

Study design: This category was prioritized because the study aimed to assess
causality between ability grouping practices and students’ cognitive and non-
cognitive skills. Second-order meta-analyses and meta-analyses were assigned
higher starting points (5 and 4, respectively) because of their comprehensive nature.
For single studies, points were based on the evidence tiers outlined by the Every
Student Succeeds Act (ESSA) [Institute of Education Sciences (IES), 2025].
Randomized controlled trials were valued highly for their ability to establish
causality, as random assignment minimizes bias and enhances group comparability.
Quasi-experimental studies, while valuable, lack randomization, making their
conclusions less definitive. Correlational studies, which provide insights into
variable relationships but lack causality, were classified as non-experimental.

Quality Education

for All

447
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QEA * Sample size: For quantitative studies, Creswell and Creswell (2018) suggest basing
21 sample size on an analysis plan rather than population fractions or previous studies.
g Following ESSA guidelines, higher points were assigned to quantitative studies with
samples of over 350 students. The appropriate sample size in qualitative research
varies by study type: 1-2 participants in narrative studies, 3—10 in phenomenology,

4-5 in case studies and 20-30 in grounded theory (Creswell and Creswell, 2018).

448

Total-points calculation

After assigning points to each study, totals were calculated to indicate positive, negative,
neutral and mixed impacts. For each category (inclusion, equity and quality), a weighted
average was computed by subtracting restraining (negative) forces from driving (positive)
ones and dividing them by the total of all forces (positive, negative, neutral and mixed).
Finally, the weighted average of all combined forces was calculated.

Results

The systematic literature review findings are organized into two sections. First, the thematic
analysis is presented, where articles are coded and grouped by the three main themes aligned
with SDG4: quality (measured by academic achievement), equity and inclusion (Table 3). A
narrative summary of each study’s findings is then provided and organized by these themes.
Section 2 presents partial force field analysis results based on the point system.

Thematic analysis

Table 3 summarizes the studies in the systematic review, detailing publication year, school
level, country of study, type of ability grouping and the central SDG4 theme addressed
(quality, equity or inclusion). To ensure clarity, ability grouping labels were standardized
based on equivalencies across studies, as terminology varied considerably. Depending on the
study, grouping types were classified as between-class, within-class or both. One study was
categorized as within-school/between-school, as the authors indicated that both types were
included in their studies. Where the type of ability grouping was not explicitly stated, the
label “ability grouping” was applied. The table also categorizes each study’s findings as
positive, negative, neutral or mixed in relation to the impact of ability grouping. Studies
involving students aged 11-14 years were coded as secondary school, while those involving
students under 11 years were coded as primary.

Of the 17 studies, 7 focused on academic achievement and were categorized under
quality. Three studies addressed placement bias or equity issues and were classified under
equity, while six on non-cognitive skills were classified under inclusion. One study addressed
quality and inclusion, resulting in multiple classifications. Of the 17 studies, 5 were at the
primary school level, 7 at the secondary level and 5 spanned both primary and secondary
levels. Most studies focused on Western countries. Furthermore, the ability grouping type
varied, with 13 studies examining a format equivalent to between-class grouping.

Narrative summary of each study’s findings
Theme 1: Impact of ability grouping on quality. Under the quality theme, academic
achievement, as measured by assessments, served as the primary metric for evaluating
quality in mathematics education. Several studies highlighted the potential benefits of ability
grouping in improving academic achievement for students across distinct levels.

Collins and Gan (2013) found that reducing the range of ability levels within classrooms
through grouping improved student achievement outcomes. Similarly, Duflo et al. (2011)
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QEA conducted an experimental study that provided evidence of a positive and significant impact
2,1 on mathematics scores across different student groups, with these benefits persisting over
time. Sorensen et al. (2017) found that the effects of peer academic achievement varied by
grade level. In fourth grade, a diverse range of academic abilities among peers did not
negatively impact students’ mathematics performance. However, by seventh grade,
increased variance in peer achievement began to have a detrimental effect, suggesting that
450 homogeneous groups are more beneficial at this stage. Pierce et al. (2011) demonstrated that
cluster grouping for gifted students led to significant academic gains without negatively
affecting non-gifted peers’ performance.

In contrast, other studies revealed the adverse effects of ability grouping, particularly for
lower-ability students or students from disadvantaged backgrounds. Boaler and Foster
(2021) concluded that de-tracking and high-quality professional development can
significantly improve student achievement and promote equity. Burris et al. (2006) argued
against ability grouping, finding that an accelerated mathematics curriculum in
heterogeneously grouped classes led to significant improvements for all student groups,
including minority and low socioeconomic status students and those at all achievement
levels. Tmportantly, their study demonstrates that high achievers are not disadvantaged by
being in a mixed-ability setting.

Finally, Deunk et al. (2018), in their meta-analysis covering five studies on ability
grouping in mathematics, found that the impact of ability grouping on low-ability students
was negative in the context of between-class homogeneous grouping. The effect size of
—0.300 was considered small but statistically significant, suggesting that while the impact
may not be large, it was meaningful. This effect was observed across multiple subjects,
including mathematics. The effects were generally neutral for average- and high-ability
students (Deunk et al., 2018). Gupta et al. (2023) found no significant overall impact of
ability grouping on academic or non-academic outcomes for high- or low-ability students.
However, it negatively impacted low-ability boarding students’ academic achievement.

Theme 2: Impact of ability grouping on equity. Studies focusing on placement bias or the
impact of ability grouping on marginalized student groups were categorized under equity,
reflecting SDG4’s emphasis on ensuring equitable access to quality education. For example,
Archer et al. (2018) found that privileged students, specifically White, middle-class children,
were far more likely to be placed in top-ability groups, while working-class and Black
students were often placed in lower-ability groups. Those in the lowest groups, including
those receiving free school meals, were particularly critical of the fairness of the grouping
system. In contrast, students in the top groups viewed their placement as just. This division in
perception highlights how ability grouping reflects and perpetuates social inequalities.
Similarly, Hartas (2018) demonstrated that teacher perceptions played a decisive role in
grouping decisions. Students who were perceived to exhibit negative attitudes, behaviors or
low aspirations were more often placed in middle or lower-ability groups, with this bias
disproportionately affecting boys and children from lower-income families. The study also
found that the future expectations of 11-year-olds strongly aligned with their assigned
positions, leading some to view these placements as fixed.

Von Hippel and Cafiedo (2022) found that while test scores were the primary factor in
kindergarten ability-group placement, social biases favored girls, high-socioeconomic status
children and Asian Americans. By spring, many high-socioeconomic-status children were
placed in higher groups than their score gains warranted. Teacher-reported behaviors
explained some of the higher placements for girls. Still, they did not account for the elevated
placements of high socioeconomic status and Asian American students, highlighting the
influence of social bias in perpetuating inequities in ability grouping.
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Theme 3: Impact of ability grouping on inclusion. Students’ sense of belonging at school Quality Education
is central to their psychosocial well-being and academic success (Chiu et al., 2016). Non- for All
cognitive skills, such as growth mindset, self-concept, motivation and enjoyment,
significantly influence students’ educational experiences. Students who feel excluded may
become less motivated, experience reduced academic enjoyment (Goodnew and Grady,

1993) and develop lower self-concepts and growth mindset (Dweck et al., 2014).

Research highlighted both positive and negative effects of ability grouping on inclusion. 451
Some studies indicated that ability grouping can have positive effects. Gupta et al. (2023)
found no significant overall impact of ability grouping on students’ self-concept for either
high- or low-ability students; however, they noted that ability grouping reduced mathematics
anxiety among high-ability students.

Conversely, several studies reported adverse outcomes associated with ability grouping.
Boliver and Capsada-Munsech (2021) suggested that being placed in a lower-ability group at
the age of 7 years reduces the likelihood of a student developing, maintaining or increasing
enjoyment in mathematics by age 11 years, even when controlling for mathematics ability,
gender and social class at age 7 years. Campbell (2021) found that children in the lowest
groups were likelier to develop negative mathematics self-concept later. While boys in the
highest-ability groups were unlikely to experience negative self-concept, low-scoring girls in
the highest groups were more prone to negative self-concept mainly when influenced by
negative teacher judgments.

McDool (2019) observed that ability grouping could negatively affect non-cognitive skills,
such as emotional and peer skills, especially for boys, who exhibited more internalizing
behaviors. However, being in the lowest group did not significantly harm non-cognitive
outcomes for either boys or girls. The study advised caution when transitioning from
heterogeneous to ability grouping. Francome and Hewitt (2018) noted that mixed-ability
grouping fostered stronger growth mindsets and collaborative learning, whereas homogeneous
ability grouping emphasized procedural tasks, limiting opportunities for exploration.

Legette and Kurtz-Costes (2020) reported that students in honors mathematics classes had
higher self-concepts than those in regular courses, with classroom appraisals and perceptions
of teacher expectations playing a significant role in this disparity. On the other hand, Parker
et al. (2021) found that ability grouping affects academic self-concept differently across
student groups. It may lower self-concept for advantaged students, leading to less ambitious
paths, while boosting it for disadvantaged students, though rigid educational tracks still limit
their opportunities. The Big-Fish-Little-Pond Effect (BFLPE) enhances math self-concept in
highly stratified systems, as students feel more confident among lower-achieving peers. This
effect arises because students often evaluate their abilities relative to others in their local
context rather than based on their actual abilities. The BFLPE tends to be stronger at class
than school levels (Marsh et al., 2014). However, Parker et al. also identify a “Perverse
Robin Hood Effect,” where disadvantaged students gain confidence in lower-performing
groups but face systemic barriers that prevent real educational or career advancement. As a
result, working-class students develop inflated self-concepts compared to similarly skilled
upper-class peers but remain steered toward less ambitious paths because of stratification’s
signaling effects.

Partial force field analysis: Assessing force results

Force assessment: The force field analysis was derived from the point-allocation system
(Table 2) based on data provided in Tables 4 and 5. Table 4 includes information for the
studies that addressed quality, and Table 5 provides information for the studies that addressed
equity or inclusion. Table 4 indicates that four studies reported a negative impact of ability
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QEA grouping on academic achievement, while four showed a positive effect. Most studies
21 highlighted adverse effects on equity and inclusion, as indicated in Table 5. However, simply
’ counting studies is insufficient, as their rigor and reliability vary based on their design and
methodology. Therefore, the points system presented in Tables 6 and 7 is crucial for

evaluating and comparing the impact of these studies more effectively.
Tables 6 and 7 present the findings from the force field analysis steps, which evaluate and
454 quantify the strength of each study’s design and methodology. This analysis calculated each
study’s total “force” (or strength) and aligned the direction of this force with the study’s
conclusions. Each study was classified according to its relevance to the three primary

themes: quality (Table 6), equity and inclusion (Table 7).

Table 6. Forces assessment for studies focusing on quality (measured by academic achievement)

Data Type of Data Time  Study Sample Total

Author publication year source data recency horizon design size force  Focus and force
Collins and Gan (2013) 2 1.5 1 3 3.5 3 14 Quality positive
Duflo et al. (2011) 2.5 1.5 1 3 4 3 15 Quality positive
Pierce et al. (2011) 2.5 1.5 1 3 3.5 1 12.5  Quality positive
Sorensen et al. (2017) 2 1.5 1 3 2 3 12.5  Quality positive
Total quality positive 54

Boaler and Foster (2021) 2.5 3 2.5 3 35 3 17.5  Quality negative
Gupta et al. (2023) 2.5 1.5 2.5 3 3.5 3 16 Quality negative
Burris et al. (2006) 2 1.5 1 3 3.5 3 14 Quality negative
Deunk et al. (2018) 2 1.5 1 1.5 4 1 11 Quality negative
Total quality negative 58.5

Source(s): Author’s own work

Table 7. Forces assessment for studies focusing on equity and inclusion

Data Type of Data Time  Study Sample Total

Author publication year source data recency horizon design size force Focus and force
Archeret al. (2018) 2 3 2.5 1.5 2 3 14 Equity negative
Hartas (2018) 2 1.5 1 1.5 2 3 11 Equity negative
Von Hippel and Cafiedo 2.5 1.5 1 3 2 3 13 Equity negative
(2022)

Total equity negative 38

Gupta et al. (2023) 2.5 1.5 2.5 3 3.5 3 16 Inclusion positive
Total inclusion positive 29

Boliver and Capsada- 2 1.5 1 3 2 3 12.5 Inclusion negative
Munsech (2021)

Campbell (2021) 2 1.5 1 3 2 3 12.5 Inclusion negative
Francome and Hewitt 2.5 3 2.5 1.5 2 3 14.5 Inclusion negative
(2018)

McDool (2019) 2 1.5 1 3 3.5 3 14 Inclusion negative
Total inclusion negative 53.5

Legette and Kurtz- 2.5 1.5 2.5 3 2 1 12.5 Inclusion mixed
Costes (2020)

Parker et al. (2021) 2 1.5 2.5 1.5 2 3 12.5 Inclusion mixed
Total inclusion mixed 25

Source(s): Author’s own work
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Table 8 summarizes how ability grouping may function as a driving or restraining force in Quality Education
achieving inclusion, equity and quality. Studies that identified a positive impact of ability for All
grouping were included in the total for the driving forces, while those indicating a negative
impact were counted among the restraining forces.

The weighted average forces indicate the overall direction and strength of influence in
each theme, accounting for all forces, including neutral and mixed ones. Including these in
the weighted average calculation helps avoid overestimating positive or negative influences. 455

In the quality theme, the negative forces (58.5) slightly outweighed the positive forces
(54), resulting in a weighted average of —0.04. This result suggests a slight overall negative
finding regarding the impact of ability grouping on academic achievement, indicating no
consensus among the studies on whether ability grouping is beneficial or detrimental.

In the equity theme, there were no neutral or positive forces; the only influence stemmed
from negative restraining forces (38). The resulting weighted average of —1 signifies a
consensus among the studies that ability grouping is a restraining force in achieving equity.

In the inclusion category, both negative and mixed forces were observed. The negative
restraining forces (53.5) significantly outweighed the positive driving ones (0), leading to a
net negative force of —53.5. When mixed forces (25) were included, the weighted average
force was —0.682, indicating that while some studies found ability grouping beneficial for
some groups of students, most suggested that it acts as a restraining force, negatively
affecting students’ non-cognitive skills.

The total force aggregated forces across all categories. Negative restraining forces (150)
were substantially higher than positive driving ones (54), resulting in a net negative force of
—146.5. Including mixed forces (25) yielded a weighted average force of —0.613, suggesting
that ability grouping has restraining properties for achieving SDG4. However, ability
grouping was not universally detrimental; some studies indicated that homogeneous
grouping can enhance academic achievement for specific student groups. Additionally, some
scholars argue that equity in mathematics education should address the uniqueness of gifted
and disadvantaged students (Leikin, 2011; Powell, 2015).

Discussion
This study reviewed the literature on ability grouping to understand better whether it acts as a
restraining or driving force for achieving SDG4. Such analysis can aid schools and
educational systems to challenge ineffective practices and make evidence-based decisions.
Some research suggests that ability grouping enhances academic achievement across all
student levels by narrowing the range of abilities within classrooms (Collins and Gan, 2013;
Duflo et al., 2011). However, the equilibrium between driving and restraining forces did not
universally support the positive impact of ability grouping. Boaler and Foster (2021) and

Table 8. Summary table: Achievement, equity and inclusion total forces

Neutral and mixed Positive Negative Total  Positive — Weighted
driving forces driving force restraining force forces negative forces average forces
Quality 0 54 58.5 1125 45 -0.04
Equity 0 0 38 48 -48 -1
Inclusion 25 0 53.5 78.5 -53.5 -0.682
Total force 25 54 150 239 -146.5 -0.613

Source(s): Author’s own work
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QEA Burris et al. (2006) argued that ability grouping may restrict opportunities for lower-
21 achieving students, exacerbating inequities and limiting their potential.

g The analysis indicates that the impact of ability grouping on equity serves as a clear
restraining force. Ability grouping acts as a barrier to achieving equitable outcomes in
mathematics education, as evidenced by Archer et al. (2018), who highlighted that privileged
students — especially those from higher socioeconomic backgrounds — were disproportionately

456 placed in top-ability groups, while marginalized students from disadvantaged backgrounds
were often relegated to lower groups. Similarly, Hartas (2018) found that teacher perceptions
significantly influenced group placements, with biases against students from lower
socioeconomic backgrounds and minority groups resulting in inequitable outcomes. Von
Hippel and Cafledo (2022) further underscored the influence of social biases, noting that
students from high socioeconomic backgrounds were more likely to be placed in higher groups
than their performance alone suggested. These studies collectively demonstrated that ability
grouping often reinforces existing inequities (Archer et al., 2018; Hartas, 2018; Von Hippel
and Caiedo, 2022), acting as a restraining force against achieving SDG4.

Regarding inclusion, the total negative forces outweighed the positive forces, resulting in
a net restraining force. Although some studies (Gupta et al., 2023) indicated potential
positive effects of ability grouping on some students’ non-cognitive skills, others revealed
that students placed in lower-ability groups often suffered negative impacts on their
motivation and sense of belonging. Indeed, ability grouping, particularly at the primary level,
was associated with declining students’ enjoyment of mathematics, especially for those in
lower groups (Boliver and Capsada-Munsech, 2021). Francome and Hewitt (2018) reported
that homogeneous ability grouping limited opportunities for exploration and collaboration,
fostering more procedural learning rather than deep engagement.

Regarding self-concept, the findings are not as clear. Campbell (2021) found that girls in
the lowest groups were likelier to develop negative mathematics self-concept later. Legette
and Kurtz-Costes (2020) and Parker et al. (2021) had mixed results. Legette and Kurtz-
Costes (2020) found that students in honors mathematics classes reported higher math self-
concept than their peers in regular classes, suggesting that ability grouping exacerbates
differences in self-concept. However, lower-achieving students in regular classes had a lower
self-concept than their peers, indicating that ability grouping may have positive and negative
impacts depending on the group.

In contrast, Parker et al. (2021) found that higher-achieving students experienced a
diminished self-concept, while lower-achieving students developed an inflated self-concept
because of the BFLPE. This study was not rated as negative, even if this inflated self-concept
does not necessarily lead to greater academic mobility. It was rated mixed in the force field
analysis because the impact on self-concept was the factor being analyzed.

The partial force field analysis findings indicate that ability grouping restrains SDG4
achievement. However, this does not imply that ability grouping is universally detrimental.
Some scholars argue that equity in mathematics education should account for both gifted and
disadvantaged students’ unique needs (Leikin, 2011; Powell, 2015). These findings
emphasize the need to explore alternative practices, such as differentiated instruction or
flexible grouping (Boaler and Foster, 2021; Burris et al., 2006), to ensure equitable and
inclusive access to mathematics and STEM education for all students.

Limitations

Reliance on English-language publications and the SCOPUS and ERIC databases may have
introduced selection bias by excluding relevant studies published in other languages or
indexed in different databases. Additionally, using specific keywords (“ability AND
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grouping AND math”) may have further limited the scope, as the search predominantly Quality Education
returned studies on between- and within-class grouping. Given the variation in terminology for All
across educational systems — with terms such as tracking, streaming, setting and sorting often

used interchangeably — other forms of grouping may have been unintentionally excluded.

Studies explicitly addressing between-school tracking were underrepresented. While Parker

et al. (2021) included between-school grouping, the data in their study did not allow for a

clear distinction between within- and between-school tracking. The geographical focus is 457
also skewed toward Western settings, limiting generalizability. Methodologically, the
predominance of non-experimental studies prevents causal conclusions. Additionally, while
qualitative research on ability grouping exists, only three were retrieved in this review,
limiting insights into students’ lived experiences.

While a points system was used to assess study rigor, some subjectivity remains in
categorization, and different weighting schemes could yield different results. This approach
was necessary because simply counting studies with positive or negative effects would not
account for variations in research quality.

Conclusion

This study reviewed the literature on ability grouping in mathematics education and applied
force field analysis to assess its role as a driving or restraining force in achieving SDG4 goals
of inclusion, equity and quality. To fully align with SDG4’s holistic vision, schools must
ensure that student grouping practices positively support each of these components. Findings
suggest ability grouping restrains SDG4 progress. While its impact on academic
achievement remains debated, concerns persist over placement bias and negative effects on
students’ non-cognitive outcomes.

As Sukhnandan and Lee (1998) note, mathematics is often seen as well-suited for ability
grouping because its structured, sequential nature supports differentiated pacing for varying
skill levels. However, continued research is needed to determine whether contemporary
educational goals — emphasizing critical thinking, problem-solving and depth of
understanding (NCTM, 2023b) — justify continuing with traditional ability grouping.
Notably, this study indicates that mathematics placement decisions can be biased toward
perceived versus students’ actual ability.

Moreover, some scholars argue that equity in mathematics education should consider the
unique needs of both gifted and disadvantaged students (Leikin, 2011; Powell, 2015).
Therefore, examining how schools define inclusion, equity and quality in mathematics
education is essential. Establishing a shared vision for these components is crucial for
advancing SDG4 and enabling educators to make informed decisions about implementing
ability grouping in ways that enhance both the breadth and depth of students’ mathematical
learning.
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