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Abstract

Although the United States has invested extensively in research on mathemat-
ics instruction for students with disabilities, the structural organization of this
evidence base remains largely unexplored. Understanding who produces the
evidence, which works shape the intellectual foundations of the field, and how
research agendas evolve is critical for evaluating the scope and diversity of
knowledge informing inclusive mathematics education. This study employs bib-
liometric methods to map the institutional, intellectual, and conceptual structure
of U.S. research on inclusive mathematics instruction for students with disa-
bilities published between 2020 and 2025. Drawing on 424 articles indexed in
the Web of Science Core Collection and analyzed using the bibliometrix R pack-
age, the study integrates performance analysis, co-citation analysis, keyword
co-occurrence analysis, bibliographic coupling, and thematic mapping. The re-
sults reveal a rapidly expanding but structurally concentrated research land-
scape. Scholarly production is clustered within a relatively small group of U.S.
research universities and shaped by a limited set of highly influential authors
and journals. Citation patterns further indicate that the intellectual foundations
of the field are strongly anchored in U.S. policy frameworks and evidence-
based instructional models. These findings suggest that while the evidence base
supporting inclusive mathematics instruction is robust and cumulative, it re-
mains institutionally and geographically concentrated, raising important ques-
tions about knowledge diversity, contextual generalizability, and the global
transferability of research evidence.
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1. Introduction

Over the past two decades, improving mathematics outcomes for students with
disabilities has become a major priority in both educational policy and research.
Persistent achievement gaps between students with and without disabilities have
intensified efforts to develop instructional approaches capable of supporting di-
verse learning needs within increasingly inclusive educational systems. In the
United States, federal legislation such as the Individuals with Disabilities Educa-
tion Act (IDEA) and subsequent accountability reforms have reinforced expecta-
tions that students with disabilities participate in standards-based mathematics cur-
ricula and demonstrate measurable academic progress (West et al., 2023). These
policy developments have stimulated extensive research aimed at identifying ef-
fective instructional practices and intervention strategies for improving mathe-
matics learning among students with disabilities (Fuchs et al., 2021). As a result,
a substantial and rapidly expanding body of literature has emerged examining in-
structional models, cognitive processes, and intervention effectiveness within spe-
cial education and mathematics education contexts.

Despite this growing body of studies (Witzel et al., 2024; Enders & Kostewicz,
2023; Ozdemir & Kilig, 2023; Shin et al., 2023; Wilson & Hunt, 2022), relatively
little attention has been devoted to examining how the evidence base itself is struc-
tured. Research fields do not evolve as neutral accumulations of knowledge; ra-
ther, they develop through complex networks of authors, institutions, journals,
and citation practices that shape which ideas gain prominence and which perspec-
tives remain marginal. Studies in the sociology of science have long shown that
knowledge production tends to cluster around influential institutions and schol-
arly communities, producing uneven patterns of intellectual influence across re-
search fields (Baker & Powell, 2024; Vlase & Lahdesmaki, 2023). In education re-
search, these dynamics are often reinforced by the institutional concentration of
research funding, publication outlets, and scholarly infrastructure, particularly
within countries possessing well-established academic systems (Collyer, 2018). Con-
sequently, understanding the development of a research field requires examining
not only the findings of individual studies but also the institutional and intellec-
tual networks through which knowledge is produced and circulated.

In the domain of inclusive mathematics instruction, the United States occupies
a particularly prominent position within the global research landscape. Extensive
federal investment in educational research, combined with a dense network of re-
search universities and specialized academic journals, has contributed to the de-

velopment of a substantial body of empirical evidence on mathematics instruction
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for students with disabilities (Adeoye, 2025; Mickelson & Bottia, 2009). However,
this concentration of research activity also raises important questions about the
broader structure of the evidence base. When a large share of the literature is pro-
duced within a relatively small set of institutions and scholarly networks, the the-
oretical frameworks, methodological approaches, and policy priorities associated
with those contexts may disproportionately shape the direction of the field. Such
dynamics have implications not only for how knowledge is generated but also for
how research evidence is interpreted, disseminated, and translated into educa-
tional policy and practice.

Bibliometric analysis provides a powerful methodological approach for exam-
ining these structural dimensions of scholarly knowledge production. By analyz-
ing patterns of publication output, citation relationships, and collaboration net-
works, bibliometric methods enable researchers to map the intellectual architec-
ture of research fields and identify the institutional actors and conceptual themes
that shape their development (Aria & Cuccurullo, 2017; Zupic & Cater, 2015). These
approaches have increasingly been applied across disciplines to investigate the
evolution of scientific domains, identify emerging research fronts, and reveal pat-
terns of concentration within scholarly communities (Bizel, 2023; Dao et al., 2023;
Rojas-Sanchez et al., 2023; Zhang et al., 2022; Aria & Cuccurullo, 2017; Zupic &
Cater, 2015). Applying bibliometric analysis to the literature on inclusive mathe-
matics instruction therefore provides an opportunity to move beyond traditional
narrative reviews and examine the broader structural dynamics that organize the
field.

The present study addresses this gap by conducting a comprehensive biblio-
metric analysis of research on mathematics instruction for students with disabili-
ties. Drawing on publications indexed in the Web of Science Core Collection, the
study examines the institutional, intellectual, and conceptual structure of the lit-
erature using a combination of performance analysis and science-mapping tech-
niques. Specifically, the analysis explores patterns of publication growth, author-
ship and institutional productivity, citation networks, thematic structures, and
emerging research fronts. By mapping these dimensions of the research landscape,
the study seeks to provide a systematic understanding of how knowledge on in-
clusive mathematics instruction is produced and organized within the contempo-
rary scholarly community.

This study contributes to the literature in two key ways. First, it provides one of
the first comprehensive bibliometric examinations of research on mathematics
instruction for students with disabilities, offering a structured overview of the field’s
development and thematic organization. Second, it situates the analysis within
broader debates on knowledge production and epistemic concentration in educa-
tion research, highlighting how institutional and citation structures shape the for-
mation and diffusion of research evidence. Understanding these dynamics is es-
sential not only for evaluating the strengths of the existing evidence base but also

for identifying potential gaps, biases, and opportunities for future research.
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Guided by these objectives, the study addresses the following research ques-
tions:

1. What are the major publication trends, leading journals, productive authors,
and key institutions shaping research on mathematics instruction for students
with disabilities?

2. Which works, authors, and journals form the intellectual foundations of the
field as reflected in citation networks?

3.  What conceptual themes and research fronts characterize the current struc-
ture of the literature?

4. To what extent does the field exhibit patterns of institutional or geographic
concentration in knowledge production?

By addressing these questions, the study provides a systematic map of the re-
search landscape surrounding inclusive mathematics instruction and contributes
to a deeper understanding of how the contemporary evidence base in this field has
been constructed. The remainder of the paper is organized as follows. Section 2
reviews the conceptual and policy background relevant to inclusive mathematics
instruction and the formation of evidence in educational research. Section 3 de-
scribes the bibliometric methodology, data sources, and analytical procedures em-
ployed in the study. Section 4 presents the results of the performance, intellectual,
conceptual, and research-front analyses, followed by a discussion of the implica-
tions for research, policy, and knowledge production. Section 5 concludes the study

and outlines limitations and directions for future research.

2. Conceptual and Literature Background

2.1. Inclusive Mathematics Instruction for Students with
Disabilities

Inclusive mathematics instruction for students with disabilities has become an in-
creasingly important focus within both special education and mathematics edu-
cation research. Over the past two decades, educational policy reforms and account-
ability frameworks have emphasized the need to ensure that students with disa-
bilities have meaningful access to rigorous mathematics curricula alongside their
peers. In the United States, legislation such as the Individuals with Disabilities
Education Act (IDEA) and subsequent accountability reforms have reinforced the
expectation that students with disabilities participate in standards-based mathe-
matics instruction and demonstrate measurable academic progress (Fuchs, Fuchs,
& Compton, 2012). These policy shifts have stimulated a growing body of research
examining instructional strategies designed to support mathematics learning among
students with diverse learning needs.

A substantial portion of the literature has focused on identifying instructional
approaches that improve mathematics outcomes for students with learning disa-
bilities and related cognitive challenges. Empirical research consistently highlights
the effectiveness of structured and explicit instructional practices, including explicit

instruction, strategy instruction, and concrete-representational-abstract (CRA)
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sequencing, which support students in developing conceptual understanding and
procedural fluency (Bouck & Long, 2023). These approaches are often embedded
within broader instructional frameworks such as response to intervention (RTI)
and multi-tiered systems of support (MTSS), which aim to provide differentiated
instructional support based on students’ learning needs (Fuchs et al., 2025; Zhang
et al., 2023). Within these frameworks, mathematics instruction is increasingly
conceptualized as a combination of evidence-based teaching strategies, systematic
progress monitoring, and targeted intervention designed to address specific learn-
ing difficulties.

In addition to instructional design, research has also emphasized the cognitive
and developmental factors that shape mathematics learning among students with
disabilities. Studies on developmental dyscalculia, working memory limitations,
and other cognitive processes have provided important insights into the mecha-
nisms underlying mathematical learning difficulties (Peng et al., 2016). These cog-
nitive perspectives have influenced the design of instructional interventions that
aim to support students’ mathematical reasoning, problem-solving abilities, and
conceptual understanding. At the same time, recent literature has increasingly em-
phasized the importance of designing mathematics instruction that is accessible
to diverse learners through frameworks such as Universal Design for Learning
(UDL), which promotes flexible instructional practices that accommodate varia-
bility in students’ learning profiles (Rao, 2021).

Despite these advances, the literature also reveals ongoing challenges in trans-
lating research findings into classroom practice. While numerous intervention
studies demonstrate the effectiveness of particular instructional strategies, ques-
tions remain regarding how these approaches function across diverse educational
contexts and student populations. Scholars have noted that the implementation of
evidence-based practices often depends on institutional conditions such as teacher
preparation, instructional resources, and school-level support structures (Cook &
Odom, 2013). Consequently, understanding the broader structure of the research
field, including the institutions, scholars, and conceptual frameworks that shape
the production of knowledge, has become increasingly important for evaluating
the scope and limitations of the evidence base supporting inclusive mathematics
instruction. This need provides the foundation for the present bibliometric study,
which examines how research on mathematics instruction for students with disa-
bilities is organized, disseminated, and developed within the contemporary schol-

arly landscape.

2.2. Evidence and Inclusion in the U.S. Policy Context

The development of research on inclusive mathematics instruction for students
with disabilities cannot be understood independently of the policy environment
in which it has evolved. In the United States, federal legislation has played a central
role in shaping both the goals of inclusive education and the kinds of evidence

considered necessary to support instructional practice. The Individuals with Dis-
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abilities Education Act (IDEA) established the principle that students with disa-
bilities should be educated in the Jeast restrictive environment, ensuring their ac-
cess to the general education curriculum alongside their peers. Subsequent re-
forms, particularly the No Child Left Behind Act (NCLB) and later the Every Stu-
dent Succeeds Act (ESSA), reinforced the expectation that schools demonstrate
measurable academic progress for all students, including those receiving special ed-
ucation services. These accountability frameworks placed mathematics achieve-
ment at the center of policy attention and created strong incentives for research
that identifies instructional practices capable of improving learning outcomes for
students with disabilities (Fuchs, Fuchs, & Compton, 2012; Cook & Odom, 2013).

Within this policy environment, the concept of evidence-based practice has be-
come a defining principle guiding both educational research and instructional de-
cision-making. Federal initiatives such as the Institute of Education Sciences (IES)
have invested heavily in intervention studies and systematic reviews designed to
identify instructional strategies supported by rigorous empirical evidence. IES
practice guides and research syntheses have played an influential role in translat-
ing research findings into recommendations for classroom practice, particularly
in areas such as mathematics intervention for students struggling with founda-
tional numeracy skills (Fuchs et al., 2021). Similarly, professional organizations
such as the National Council of Teachers of Mathematics (NCTM) have devel-
oped curricular standards and instructional frameworks that emphasize concep-
tual understanding, problem-solving, and equitable access to high-quality mathe-
matics instruction (Joswick et al., 2023). These policy and professional frame-
works collectively define the parameters within which much of the contemporary
research on inclusive mathematics instruction is conducted.

At the same time, the U.S. policy landscape has increasingly promoted broader
models of inclusive instructional design. One influential framework is Universal
Design for Learning (UDL), which encourages the development of flexible curric-
ula that accommodate diverse learning needs by providing multiple means of rep-
resentation, engagement, and expression (Priyadharsini & Sahaya Mary, 2024). UDL
has gained significant traction in both research and policy discussions as a model
for designing instruction that anticipates learner variability rather than respond-
ing to it retrospectively. The adoption of such frameworks reflects a shift in inclu-
sive education discourse from a focus on physical placement toward a greater em-
phasis on instructional accessibility and learning outcomes.

Despite these advances, the policy emphasis on evidence-based instruction has
also shaped the methodological orientation of the research literature. Studies that
employ experimental or quasi-experimental designs, demonstrate measurable stu-
dent achievement gains, and align with federal definitions of scientific rigor tend
to receive greater visibility and policy influence. While this emphasis has strength-
ened the empirical foundation of special education research, it has also prompted
debates about the scope of evidence considered relevant for inclusive education.

Some scholars argue that the focus on experimental intervention studies may
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overlook contextual factors, such as classroom dynamics, teacher practices, and
school-level conditions, that influence how instructional strategies operate in real
educational environments (Coburn, Penuel, & Geil, 2013). Understanding the pol-
icy context within which evidence is produced and interpreted is therefore essen-
tial for examining how the research field develops and how particular forms of
knowledge become recognized as authoritative. These considerations provide im-
portant context for the present study, which seeks to map the institutional, intel-
lectual, and conceptual structure of research on inclusive mathematics instruction

for students with disabilities.

2.3. Knowledge Production, Concentration, and Epistemic
Inequality

The structure of academic knowledge production is rarely evenly distributed
across institutions, regions, or scholarly communities. Instead, research activity
tends to concentrate within particular universities, journals, and networks of schol-
ars that possess greater access to funding, infrastructure, and publication chan-
nels. Classic work in the sociology of science has long documented this phenom-
enon, often referred to as the “Matthew effect”, whereby established institutions
and researchers accumulate disproportionate visibility and influence within sci-
entific fields (Merton, 1968). Subsequent studies of scholarly communication have
similarly shown that knowledge production frequently clusters around leading re-
search centers and highly cited journals that shape disciplinary agendas and stand-
ards of evidence (Zupic & Cater, 2015). These dynamics mean that the intellectual
development of a field is not determined solely by the accumulation of empirical
findings, but also by the institutional and social structures through which knowledge
is produced and disseminated.

In education research, these patterns are closely linked to broader global ine-
qualities in academic publishing. Scholars have observed that the majority of high-
impact educational research is produced within institutions located in the Global
North, particularly in the United States and the United Kingdom, where well-es-
tablished research infrastructures and funding systems support sustained schol-
arly output (Greenman et al., 2022; Collyer, 2018; Kuzhabekova et al., 2015). As a
result, the theoretical frameworks, methodological approaches, and policy priori-
ties originating from these contexts often become dominant reference points
within international research networks. Jammulamadaka & Dick (2026) describes
this phenomenon as epistemic dominance, where knowledge generated in a small
number of academic centers comes to define the conceptual vocabulary and re-
search agendas of entire fields. In such circumstances, the global circulation of re-
search may unintentionally privilege particular perspectives while marginalizing
insights emerging from different educational systems or cultural contexts.

The concentration of knowledge production can have important implications
for how evidence is interpreted and applied within policy and practice. When a

research field is dominated by a limited set of institutions and scholarly commu-
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nities, the resulting evidence base may reflect the policy priorities, institutional
conditions, and educational assumptions prevalent in those contexts. This dy-
namic is particularly relevant in areas such as inclusive education, where instruc-
tional practices are deeply shaped by local policy frameworks, teacher preparation
systems, and school resources. If research evidence is generated primarily within
a narrow set of educational environments, it may not fully capture the diversity of
contexts in which inclusive instructional practices are implemented. Consequently,
examining the institutional and intellectual structure of a research field becomes
essential for understanding not only the quantity of knowledge produced but also
the perspectives and contexts that shape the evidence base.

Bibliometric analysis provides a useful methodological lens for investigating
these dynamics. By examining patterns of publication, citation, and collaboration,
bibliometric approaches allow researchers to map the distribution of scholarly in-
fluence and identify the institutional networks that organize knowledge produc-
tion within a field (Aria & Cuccurullo, 2017; Zupic & Cater, 2015). Such analyses
have increasingly been used to explore how research domains evolve over time,
revealing the concentration of scholarly activity, the formation of intellectual clus-
ters, and the emergence of dominant research themes. Applying these methods to
the literature on mathematics instruction for students with disabilities therefore
offers an opportunity to examine not only the conceptual development of the field
but also the institutional structures and citation networks that shape its contem-
porary evidence base.

2.4. Bibliometric Analysis as a Tool for Studying Evidence
Formation

Understanding how a body of research evolves requires more than reviewing in-
dividual studies; it also involves examining the broader structures through which
knowledge is produced, circulated, and recognized as authoritative. Bibliometric
analysis provides a systematic approach for investigating these dynamics by using
quantitative techniques to analyze patterns of publication, citation, and collabo-
ration within scholarly literature. Originating in information science and the so-
ciology of science, bibliometric methods enable researchers to map the intellectual
structure of research fields and identify the relationships among authors, institu-
tions, and conceptual themes (Aria et al., 2024; Cuccurullo et al., 2016). By exam-
ining how publications cite one another and how research topics cluster over time,
bibliometric analysis offers insight into the processes through which scientific
knowledge accumulates and stabilizes within academic communities.

One of the key contributions of bibliometric approaches is their ability to reveal
the formation of intellectual networks that underpin scholarly fields. Techniques
such as co-citation analysis examine how frequently pairs of documents are cited
together, allowing researchers to identify influential works and foundational the-
oretical traditions within a field. Similarly, bibliographic coupling identifies clus-
ters of contemporary publications that share common reference bases, thereby

highlighting emerging research fronts and active lines of inquiry. Complementary
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methods such as keyword co-occurrence analysis and thematic mapping enable
the exploration of conceptual structures by identifying recurring research themes
and their relationships within the literature. Together, these techniques provide a
multidimensional perspective on the development of research domains, combin-
ing performance indicators with science-mapping methods that reveal both the
intellectual foundations and the evolving conceptual landscape of a field (Zupic &
Cater, 2015).

Recent advances in computational tools have made bibliometric analysis in-
creasingly accessible for large-scale studies of scholarly communication. Software
environments such as bibliometrix, an open-source R package designed for com-
prehensive science mapping, allow researchers to conduct sophisticated bibliometric
analyses using standardized bibliographic datasets (Aria & Cuccurullo, 2017).
These tools facilitate the integration of multiple analytical procedures, including
performance analysis, collaboration network analysis, co-citation mapping, and
thematic evolution, within a single analytical framework. As a result, bibliometric
approaches have been widely applied across disciplines to examine the evolution
of research areas, the diffusion of scientific ideas, and the institutional structures
that shape knowledge production (Aria, Misuraca, & Spano, 2020).

Beyond mapping the growth of research fields, bibliometric analysis also pro-
vides a valuable lens for examining how evidence itself is constructed and recog-
nized within academic communities. Citation patterns can reveal which studies,
authors, and policy frameworks become central reference points that guide sub-
sequent research, effectively shaping the canon of influential works within a field.
Similarly, patterns of institutional and geographic concentration may indicate
which research environments exert the greatest influence over the development
of scholarly agendas. In this sense, bibliometric analysis extends beyond descrip-
tive review to offer insights into the processes of evidence formation, highlighting
how intellectual authority, methodological standards, and conceptual frameworks
emerge and stabilize through scholarly communication networks. For the present
study, these methodological advantages make bibliometric analysis particularly
well suited for examining the structure and evolution of research on inclusive
mathematics instruction for students with disabilities, as well as the institutional

and intellectual factors that shape the contemporary evidence base in this domain.

3. Methodology

3.1. Research Design

This study adopts a quantitative bibliometric research design to examine the in-
stitutional, intellectual, and conceptual structure of scholarship on inclusive
mathematics instruction for students with disabilities. Bibliometric analysis pro-
vides systematic tools for analyzing patterns of scientific production, citation re-
lationships, and thematic development within a research field. By enabling large-
scale analysis of publication and citation data, bibliometrics has become an estab-

lished approach for mapping the evolution and structure of scientific knowledge
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across disciplines (Aria, Misuraca, & Spano, 2020; Cuccurullo, Aria, & Sarto, 2016).
In the present study, bibliometric methods are used to investigate how research
output, citation practices, and thematic orientations shape the development of this
field within the United States.

The research design combines performance analysis and science-mapping tech-
niques, an analytical framework widely used in contemporary scientometric re-
search (Aria & Cuccurullo, 2017). Performance analysis evaluates the productivity
and impact of research actors, including journals, authors, and institutions, while
science-mapping techniques reveal the structural relationships within the litera-
ture and the intellectual organization of the field. Integrating these approaches
allows for a comprehensive assessment of both the distribution of scholarly pro-
duction and the underlying knowledge structures that guide research develop-
ment.

All analyses were conducted using the bibliometrix R package, an open-source
platform designed for comprehensive bibliometric and science-mapping analysis
(Aria & Cuccurullo, 2017). Bibliometrix has been widely applied to examine re-
search trends and conceptual structures across diverse domains, including social
science, health policy, and technology studies (Belfiore, Cuccurullo, & Aria, 2022;
D’Aniello et al., 2022; Aria et al., 2021). In this study, performance analysis was
used to assess publication trends and leading contributors, while science-mapping
techniques, including co-citation analysis, keyword co-occurrence analysis, bibli-
ographic coupling, and thematic mapping, were employed to identify the intellec-

tual foundations, conceptual themes, and emerging research fronts of the field.

3.2. Data Source, Search Strategy, Sample Delimitation and Data
Preprocessing

The bibliometric dataset was retrieved from the Web of Science Core Collection
(WoS), selected for its standardized bibliographic records and comprehensive
cited-reference metadata, which support robust science-mapping and citation-
network analyses (Aria & Cuccurullo, 2017; Cuccurullo, Aria, & Sarto, 2016). A
structured query was executed using the Topic (TS) field (titles, abstracts, and au-
thor keywords): TS = ((“mathematic” OR “numeracy” OR “arithmetic” OR
“STEM’) AND (“disab” OR “special need” OR “learning disabilif’ OR “intellec-
tual disabilit” OR “autis” OR “dyscalculia” OR “inclusive education” OR “univer-
sal design”) AND (“teach” OR “instruction” OR “intervention” OR “pedagog’”)).
The search was restricted to peer-reviewed journal articles and review articles, Eng-
lish-language publications, and the 2020-2025 publication window.

Two broad terms in the search string warrant explicit justification. “STEM” was
included because mathematics instruction for students with disabilities is fre-
quently studied within integrated science, technology, engineering, and mathe-
matics contexts; excluding it would risk missing relevant studies where mathe-
matics is embedded within broader STEM interventions. “Universal design” was
included to capture research on Universal Design for Learning (UDL), a major

theoretical framework guiding inclusive instructional design. To verify that these
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broad terms did not systematically retrieve off-topic records, a post-hoc relevance
check was conducted. For “STEM,” a random sample of 20% of retrieved records
was manually reviewed; 92% contained at least one mathematics-specific term
(“mathematic*,” “numeracy,” or “arithmetic”) in the title or abstract, confirming
relevance. For “universal design,” 88% of sampled records addressed educational
applications (e.g., UDL guidelines, accessible curriculum design) rather than ar-

chitecture, product design, or other non-educational contexts.

Study selection and screening attrition
Web of Science records filtered to final analytic sample

Retained: n= 740

600
400
200

0

Records retained

Identified (Wos)

Retained: n= 700

Retained: n= 680

Retained: n= 660

Retained: n= 424

Doc type filter Language filter Cleaning U.S. affiliation

Note: Web of Science records were filtered sequentially by document type, language, data cleaning, and U.S. affiliation to produce

the final analytic sample (n = 424).

Figure 1. Study selection and screening attrition for the bibliometric dataset.

Beyond this relevance check, manual validation was conducted at the record
level. Two research assistants independently screened the title and abstract of each
record against explicit inclusion criteria: the study must focus on a) mathematics
instruction, intervention, or learning, b) for students with disabilities or special
educational needs, and c¢) in K-12, teacher preparation, or related educational con-
texts. Inter-rater reliability on a 20% random sample was high (Cohen’s k = 0.89).
Discrepancies were resolved through discussion and adjudication by the first au-
thor. This manual screening removed 40 off-topic records: examples included
studies on physical activity in STEM without mathematics content, general disa-

bility policy without instructional focus, and higher-education STEM education
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without disability populations. The complete screening and attrition process is
summarized in Figure 1.

To isolate the U.S. evidence base, the sample was delimited to records with at
least one U.S.-based author affiliation, extracted and harmonized using bibliometrix
metadata procedures (Aria & Cuccurullo, 2017). Screening proceeded sequen-
tially from initial retrieval (n = 740) through document-type filtering (retained n
= 700), language filtering (retained n = 680), record cleaning (retained n = 660),
and U.S. affiliation filtering (final retained n = 424). The label “U.S. research” re-
fers to papers with at least one U.S.-based author affiliation. The corpus thus
mixes domestic U.S. papers, U.S.-led international collaborations, and interna-
tionally-led collaborations with U.S. participation. For country counts, full count-
ing was used (each country receives credit). For institutional counts, fractional
counting (1/k per paper, where k = number of distinct affiliations) was used. Sin-
gle-country publications (SCP) and multi-country publications (MCP) were cal-
culated to assess collaboration. The United States’ prominence reflects both do-
mestic production and international collaboration. However, 86% of U.S.-affili-
ated papers are domestic (SCP), indicating that core knowledge production re-
mains domestically concentrated. Readers should therefore interpret the field’s
geographic concentration as concentration of U.S.-affiliated research activity ra-
ther than purely domestic U.S. research.

Prior to analysis, author names, institutional affiliations, and keywords were
standardized to reconcile spelling variants and consolidate synonymous forms
(e.g., “learning disability” vs. “learning disabilities”), a routine step to improve
clustering validity and thematic interpretability (Aria, Misuraca, & Spano, 2020;
Belfiore, Cuccurullo, & Aria, 2022). After cleaning, the final corpus was imported
into bibliometrix for subsequent performance analysis and science-mapping pro-

cedures.

3.3. Analytical Procedures

The analytical strategy combined performance analysis and science-mapping
techniques, a methodological framework widely used in bibliometric research to
examine both the productivity of scholarly actors and the structural organization
of scientific knowledge (Aria & Cuccurullo, 2017; Cuccurullo, Aria, & Sarto, 2016).
Performance analysis was first conducted to provide a descriptive overview of the
field and to identify the primary contributors shaping research on inclusive math-
ematics instruction for students with disabilities. This stage examined annual pub-
lication output, source productivity, author productivity, institutional productivity,
and country-level production and collaboration patterns, allowing the study to
map the distribution of research activity and the institutional landscape within
which knowledge production occurs.

To examine the intellectual structure of the field, the study analyzed locally
cited references, cited authors, and cited sources within the dataset. These indica-
tors reveal the foundational works and scholarly traditions that inform contem-
porary research. In addition, co-citation analysis was performed to identify clus-
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ters of documents that are frequently cited together, thereby uncovering the intel-
lectual relationships that structure the field’s knowledge base. Co-citation net-
works enable the identification of influential texts and conceptual lineages that
shape how subsequent research is framed and interpreted.

The conceptual structure of the literature was explored through keyword-based
analyses designed to capture thematic relationships within the research corpus.
First, keyword co-occurrence analysis was conducted to identify patterns of asso-
ciation among frequently used author keywords and Keywords Plus terms. These
relationships were further examined using multiple correspondence analysis
(MCA), which reduces high-dimensional keyword data into a lower-dimensional
conceptual space and allows clusters of related research themes to be identified
and interpreted. To assess the development and centrality of these themes, the-
matic mapping was employed to categorize research topics according to their den-
sity and centrality within the knowledge network.

In addition to mapping the intellectual and conceptual organization of the field,
the analysis also sought to identify active research fronts that characterize current
scholarly activity. This was achieved using bibliographic coupling analysis, which
groups documents based on the number of references they share. Because biblio-
graphic coupling reflects relationships among contemporary publications rather
than historical citations, it is particularly well suited for identifying emerging clus-
ters of research and active lines of inquiry within the literature.

To ensure replicability, all bibliometric parameters, thresholds, and thesaurus
rules are reported here. Keyword co-occurrence analysis used author keywords
(DE field) with a minimum frequency threshold of five appearances. Co-occur-
rence similarity was calculated using cosine normalization, and clustering was
performed using the Walktrap algorithm with three iterations. Co-citation analy-
sis was conducted on cited references (CR field) with a minimum local citation
threshold of ten. Similarity was normalized using the association strength method,
and clustering employed the Louvain algorithm with a resolution parameter of
1.0. Bibliographic coupling analysis grouped documents using Jaccard similarity,
with clustering performed via the Louvain algorithm and clusters smaller than five
documents suppressed. A custom thesaurus file was created to merge variant
forms: author name variants (e.g., “Powell, SR” and “Powell, Sarah R” > “Powell,
Sarah R”), affiliation variants (e.g., “Univ Texas Austin” and “UT Austin” > “Uni-
versity of Texas at Austin”), and keyword variants (e.g., “learning disability” and
“learning disabilities” > “learning disabilities”; “UDL” and “universal design for
learning” > “universal design for learning”). All thesaurus rules were applied prior

to network construction and clustering.

3.4. Indicators of Concentration and Insularity

To assess the degree of concentration and potential insularity within the research
landscape, the study employed a set of bibliometric indicators designed to capture
the distribution of scholarly production and citation practices across institutions,

authors, and geographic contexts. Such indicators are commonly used in scien-
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tometric research to examine how knowledge production is organized within a
field and whether scholarly influence is concentrated within a limited set of actors
or locations (Aria & Cuccurullo, 2017; Cuccurullo, Aria, & Sarto, 2016). Each in-
dicator is defined below with its specific calculation rules, including numerators,
denominators, and cutoffs for “top” actors.

Institutional concentration was calculated as the share of total publications pro-
duced by the most productive universities and university systems. The numerator
was the number of publications attributed to the top 5, top 10, and top 20 institu-
tions by publication volume. The denominator was the total number of publica-
tions in the corpus (N = 424). For multi-institutional papers, fractional counting
was applied: each author’s listed affiliation received 1/k credit, where k equals the
number of distinct affiliations on the paper. Author concentration was calculated
as the share of total publications attributable to the most prolific scholars. The
numerator was the number of publications from authors in the top 1%, top 5%, and
top 10% of the author productivity distribution. The denominator was the total
number of unique authors in the corpus. Unlike institutional counting, authors
received full credit for each paper on which they appeared (i.e., counting publica-
tions, not fractional authorship).

International collaboration was measured by comparing the number of single-
country publications (SCP) to multi-country publications (MCP). SCP refers to
papers where all authors’ affiliations are in the same country; MCP refers to papers
with authors from two or more countries. The SCP-to-MCP ratio was calculated
as the percentage of total publications represented by each category. This distinc-
tion indicates whether research is primarily domestically produced (high SCP) or
internationally integrated (high MCP).

Citation geography (intellectual insularity) was measured using two comple-
mentary indicators. First, the proportion of locally cited references originating
from U.S.-based journals was calculated as the number of local citations to jour-
nals whose publishers are headquartered in the United States, divided by the total
number of local citations to all journals. Second, the proportion of locally cited
references originating from U.S.-based authors was calculated as the number of
local citations to authors with a U.S. institutional affiliation at the time of publi-
cation, divided by the total number of local citations to all authors. Local citations
are defined throughout this study as citations occurring within the analytical cor-
pus of 424 articles, as opposed to global citations drawn from the entire Web of
Science database. Local citation counts are reported as absolute frequencies with-
out normalization.

By integrating these production and citation-based indicators, the study pro-
vides a systematic assessment of the extent to which the field is characterized by
institutional concentration and national citation closure, thereby offering an em-
pirical basis for evaluating the geographic and intellectual diversity of the evidence
base. Figure 2 visualizes the distribution of these indicators, highlighting the con-
centration of research production, limited international collaboration, and the

predominance of U.S.-based citation patterns within the field.
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Indicators of concentration and insularity in the U.S. research landscape
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Figure 2. Indicators of concentration and insularity in the U.S. research landscape.

3.5. Validity, Rigor, and Limitations

This study follows established methodological standards in bibliometric research
to ensure analytical rigor, transparency, and replicability. The analysis was con-
ducted using the bibliometrix framework, which provides a comprehensive envi-
ronment for performance analysis and science mapping of large-scale scholarly
datasets (Aria & Cuccurullo, 2017). By combining multiple complementary tech-
niques, including performance indicators, co-citation analysis, keyword co-occur-
rence, thematic mapping, and bibliographic coupling, the study employs method-
ological triangulation to examine the institutional, intellectual, and conceptual
structure of the literature. Such integration of multiple bibliometric techniques
strengthens the robustness of findings by allowing patterns observed in one ana-
lytical dimension to be validated through others (Cuccurullo, Aria, & Sarto, 2016;
Aria et al., 2020). In addition, systematic data preprocessing, including the stand-
ardization of author names, institutional affiliations, and keywords, was under-
taken to minimize fragmentation and improve the reliability of network-based
analyses.

Despite these strengths, several limitations should be acknowledged. The da-
taset was derived exclusively from the Web of Science Core Collection, which,
while widely recognized for its high-quality citation metadata, does not capture
all relevant journals and may exclude publications indexed in other databases such
as Scopus or ERIC. Furthermore, the analysis was restricted to English-language

publications, which may introduce language bias and limit the visibility of schol-
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arship produced in other linguistic contexts. Finally, bibliometric indicators pri-
marily capture patterns of publication and citation within scholarly communica-
tion networks rather than the substantive quality or practical effectiveness of in-
dividual studies. Consequently, the results should be interpreted as an analysis of
the structure and organization of the research literature, rather than a direct eval-

uation of instructional effectiveness or educational outcomes.

4. Results and Discussions

4.1. Main Results

This section presents the main findings of the bibliometric analysis, mapping the
structural and intellectual landscape of research on mathematics learning within
disability and inclusive education contexts. Based on 424 publications indexed in
the Web of Science Core Collection between 2020 and 2025, the analysis examines
patterns of scientific production, scholarly influence, collaboration networks, and
thematic development. Following established bibliometric approaches (Bizel, 2023;
Dao et al., 2023; Rojas-Sanchez et al., 2023; Aria & Cuccurullo, 2017; Cuccurullo,
Aria, & Sarto, 2016), the results are organized into four dimensions: the growth
and impact of the literature, the leading authors and institutions shaping knowledge
production, the geographic distribution and international collaboration patterns
of the research community, and the intellectual and conceptual structure of the

field revealed through citation and keyword network analyses.

4.1.1. Growth and Scientific Trends in SEN Mathematics Research

The temporal evolution of the literature reveals a pronounced expansion in schol-
arly activity on mathematics learning within disability and inclusive education
contexts. As illustrated in Figure 3, annual scientific production increased mark-
edly from a single publication in 2020 to 132 publications in 2025, indicating a
rapid acceleration of research output in recent years. This growth trajectory re-
flects the increasing prominence of inclusive education agendas and the rising de-
mand for evidence-based instructional strategies addressing learning disabilities
in mathematics. The steady upward trend after 2021 suggests that the field is tran-
sitioning from a relatively emergent research area toward a more consolidated do-
main of inquiry, characterized by expanding scholarly participation and sustained
publication activity.

A complementary perspective on the impact dynamics of the literature is pro-
vided in Figure 4, which reports the average citations per article per year across
publication cohorts. Earlier publications (2020-2022) exhibit higher citation aver-
ages, while more recent cohorts display lower values. This pattern is typical in
bibliometric analyses and primarily reflects the shorter citation window available
to newly published studies rather than a decline in scholarly relevance. As the field
continues to expand, these citation dynamics indicate an evolving knowledge base
in which recently published contributions have not yet had sufficient time to ac-

cumulate citations. Together, the results highlight a rapidly growing research land-
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scape with increasing publication activity and an emerging body of literature that

is still in the process of consolidating its citation influence.
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Figure 3. Annual scientific production of publications in the dataset (2020-2025).
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Figure 4. Average citations per article per year for publications in the dataset (2020-2025).
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Beyond the temporal growth of publications, the distribution of articles across
scholarly outlets provides insight into the institutional structure of knowledge dis-
semination within the field. As shown in Figure 5, a relatively small set of special-
ized journals accounts for a substantial share of the published literature on math-
ematics learning in disability and inclusive education contexts. Journals such as
Education Sciences, Intervention in School and Clinic, and the Journal of Special
Education Technology emerge as particularly prominent publication venues, re-
flecting their central role in disseminating research on instructional practices and
intervention strategies for students with learning disabilities. Other influential
outlets, including Teaching Exceptional Children, Journal of Learning Disabili-
ties, and Learning Disabilities Research & Practice, further illustrate the strong
anchoring of this research domain within the broader field of special education
scholarship. The concentration of publications within these journals indicates the
presence of a well-defined intellectual ecosystem in which specialized outlets serve
as primary channels for advancing pedagogical research and evidence-based in-
structional methodologies.

Most Relevant Sources
Top journals by number of publications in the dataset

EDUCATION SCIENCES @

INTERVENTION IN SCHOOL AND CLINIC @

JOURNAL OF SPECIAL EDUCATION @

TECHNOLOGY
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LEARNING DISABILITIES RE%EARCH &

RACTICE @

JOURNAL OF LEARNING DISABILITIES @

REMEDIAL AND SPECIAL EDUCATION 0

FRONTIERS IN EDUCATION 9

LEARNING DISABILITY QUARTERLY (3]

CELLS
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Figure 5. Most relevant sources (top journals by number of publications in the dataset).

A complementary perspective on the institutional foundations of the field is
provided by the distribution of publications across academic affiliations. Figure 6
highlights a pronounced concentration of research output within a limited num-
ber of university systems, particularly those in the United States. The University

of California System and the University of Texas System emerge as leading con-
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tributors, followed by the State University System of Florida, the University Sys-
tem of Georgia, and several other large public university networks. These institu-
tions collectively represent major research hubs with strong programs in special
education, educational psychology, and learning sciences. The prominence of
these university systems underscores the central role of large research-intensive
institutions in shaping the development of scholarship on mathematics learning
and disability. At the same time, the presence of multiple institutional contribu-
tors suggests that the field is supported by a distributed network of research cen-
ters and academic collaborations, reflecting both the interdisciplinary nature of
the topic and the growing institutional commitment to inclusive education re-

search.

Most Relevant Affiliations
Top institutional contributors by number of publications

UNIVERSITY OF CALIFORNIA SYSTEM @

UNIVERSITY OF TEXAS SYSTEM @
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UNIVERSITY SYSTEM OF GEORGIA @
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Figure 6. Most relevant affiliations (top institutional contributors by number of publications in the dataset).

4.1.2. Concentration of Knowledge Production

The distribution of author productivity reveals a relatively concentrated pattern
of knowledge production within the field. As shown in Figure 7, a small group of
scholars accounts for a substantial share of the research output across the study
period. Authors such as Sarah R. Powell, Emily E. Bouck, Christian Doabler, and
Yan Ping Xin emerge as particularly prominent contributors, maintaining sus-
tained publication activity over multiple years. Sarah Powell demonstrates a no-
table increase in productivity in 2025, while Emily E. Bouck and Christian Doabler

show consistent publication trajectories across several consecutive years. These
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patterns suggest that the intellectual development of the field is shaped by a rela-
tively limited number of highly active researchers who play a central role in ad-
vancing research on mathematics learning within disability and inclusive educa-

tion contexts.

Authors’ Production over Time (2021-2025)
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Bubble size denotes annual publication frequency; color intensity denotes citations per year.

Note: Bubble size denotes annual publication frequency, and color intensity represents citations per year (TCpY).

Figure 7. Authors’ production over time (2021-2025).

Beyond productivity, the figure also highlights variations in scholarly influence,
captured through the intensity of bubble coloration representing citations per
year. Several authors, most notably Jaeyoung Kim, Yan Ping Xin, and Sarah R.
Powell, display comparatively higher citation intensity, indicating that their con-
tributions exert a disproportionate influence on the evolving knowledge base of
the field. This pattern suggests that scholarly impact is not solely determined by
publication volume but also by the citation performance of individual works. At
the same time, the persistence of multiple authors across successive years indicates
the presence of relatively stable research communities and sustained engagement
in the domain. Collectively, these dynamics point to an emerging yet moderately
concentrated intellectual structure in which a small group of prolific and influen-
tial scholars contributes significantly to shaping the research trajectory of mathe-

matics learning and disability literature.
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4.1.3. Geographic Distribution of Research

The geographic distribution of research output reveals a highly uneven global
landscape in which a small number of countries dominate scholarly production.
As shown in Figure 6, the United States clearly emerges as the leading contributor
to the field, producing substantially more publications than any other country
during the study period. This dominant position reflects the strong institutional
infrastructure supporting research on special education, learning disabilities, and
evidence-based instructional interventions within the U.S. academic system. Other
countries, including China, Canada, the United Kingdom, Australia, and several
European nations, also contribute to the literature, although their publication vol-
umes remain comparatively modest. The spatial pattern observed in Figure 8 sug-
gests that the intellectual development of research on mathematics learning and
disability is strongly concentrated within a limited number of national research

systems.

Country Scientific Production

-

Figure 8. Country scientific production.

Country Collaboration Map

Longitude

Latitude

Figure 9. International collaboration network.

The structure of international collaboration further reinforces this pattern of
concentration while simultaneously highlighting the growing interconnectedness
of the field. As illustrated in Figure 9, the United States functions as the central
hub within the global collaboration network, maintaining research partnerships

with institutions across Europe, Asia, and Oceania. These collaborative ties indi-
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cate that knowledge production in the field increasingly occurs through transna-
tional research networks, enabling the diffusion of methodological approaches
and educational interventions across national contexts. At the same time, the net-
work structure reveals that many collaborations remain anchored around U.S.-
based institutions, underscoring the influential role of American research centers
in shaping the global research agenda on mathematics learning and disability.
Collectively, these findings point to a globally distributed but structurally central-
ized research landscape characterized by strong U.S. leadership and expanding

international collaboration.

4.1.4. Intellectual Foundations of the Field

The intellectual organization of the field can be further understood through the
structure of scholarly collaboration among authors. Figure 10 presents the author
collaboration network, which reveals a set of interconnected research clusters rep-
resenting distinct scholarly communities. Several prominent collaboration groups
are visible, with clusters centered around influential scholars such as Sarah Powell,
Christian Doabler, Emily Bouck, and Yan Ping Xin. The cluster surrounding Sa-
rah Powell and Christian Doabler appears particularly dense, indicating sustained
collaborative activity and suggesting the presence of an established research group
that contributes significantly to the development of evidence-based instructional
strategies for students with mathematics learning difficulties. These clusters high-
light how collaborative relationships among scholars contribute to shaping the
intellectual trajectory of the field.

Beyond identifying key collaborative groups, the network also illustrates the
broader structure of knowledge production within the research community. The
presence of multiple clusters connected through weaker ties suggests that the field
consists of several semi-independent research streams that nevertheless share
conceptual and methodological linkages. Such structures are common in evolving
academic domains where specialized subfields develop around influential re-
search teams while remaining loosely integrated within the broader scholarly net-
work. The prominence of a few central authors within the network further rein-
forces earlier evidence of a moderately concentrated knowledge structure, in
which a limited number of scholars and collaborative groups exert substantial in-
fluence on the direction of research on mathematics learning and disability.

To directly answer the question of which works, authors, and journals consti-
tute the intellectual foundations of this field as reflected in citation networks, this
subsection analyzes local citation patterns. Answering this question requires mov-
ing beyond aggregate publication counts to examine local citation patterns , cita-
tions occurring within the 424-article analytical corpus and co-citation structures.
Among cited authors, Sarah R. Powell and Yan Ping Xin are the most prominent,
each with 14 local citations, followed by Elizabeth M. Hughes (9), and H.L. Li, J.
A. Myers, T. D. Pigott, and B. S. Witzel (8 each). Unlike many mature fields where
a single highly cited figure dominates, influence here is distributed across multiple

scholars. With respect to publication venues, the Journal of Learning Disabilities
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leads with 370 local citations, followed by the Journal of Educational Psychology
(316) and Remedial and Special Education (276). Other highly cited outlets in-
clude Learning Disability Quarterly (241), Exceptional Children (224), and Learn-
ing Disabilities Research & Practice (219). Notably, all of these journals are based
in the United States and specialize in special education or educational psychology,
suggesting that the field’s evidentiary standards are substantially shaped by a co-

hesive set of domestic publication outlets.

v
g »
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ell sr

rojo ms
doabler ct

Figure 10. Author collaboration network.

Co-citation analysis of cited references reveals three main intellectual clusters
that together structure the field’s knowledge traditions. The first cluster centers
on intervention effectiveness studies and evidence-based practice guides, includ-
ing publications from the Institute of Education Sciences and the What Works
Clearinghouse, representing the field’s strong orientation toward policy-relevant
research. The second cluster groups works on cognitive mechanisms underlying
mathematical learning difficulties, notably studies of working memory, develop-
mental dyscalculia, and cognitive processing (e.g., Peng et al., 2016), signaling the
field’s grounding in cognitive psychology. The third cluster comprises research on
instructional design, including concrete-representational-abstract (CRA) sequenc-
ing, explicit instruction, and strategy instruction (e.g., Bouck et al., 2021), reflect-
ing the field’s applied pedagogical focus. Taken together, these three clusters in-
dicate that the intellectual foundations of the field are jointly constituted by pol-
icy-oriented intervention science, cognitive theories of learning, and empirically
validated instructional models.

These citation-based findings complement the author collaboration network

presented in Figure 10. The network reveals interconnected research clusters cen-
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tered around scholars such as Sarah Powell, Christian Doabler, Emily Bouck, and
Yan Ping Xin, with a particularly dense cluster surrounding Powell and Doabler
indicating sustained collaborative activity. The presence of multiple clusters con-
nected through weaker ties suggests a field composed of several semi-independent
research streams that nonetheless share conceptual and methodological linkages,
a structure common to evolving academic domains. The prominence of a few cen-
tral authors within the network reinforces the evidence of a moderately concen-
trated knowledge structure, in which a limited number of scholars and collabora-
tive groups exert disproportionate influence on the direction of research on math-

ematics instruction for students with disabilities.

4.1.5. Conceptual Structure of the Field

The conceptual structure of the field was examined through a keyword co-occur-
rence analysis, which reveals the dominant themes and relationships shaping re-
search on mathematics learning within disability and inclusive education con-

texts. As illustrated in Figure 11, the keyword network is organized around a

» « »

dense central cluster in which terms such as “students,” “children,” “instruction,”
and “education” occupy highly connected positions. These central concepts indi-
cate that much of the literature focuses on instructional practices and educational
interventions aimed at improving mathematical learning outcomes for students
with diverse learning needs. Surrounding this core are closely related thematic
clusters involving learning disabilities, intervention strategies, working memory,
and student performance, reflecting the interdisciplinary nature of the field, which
integrates perspectives from special education, cognitive psychology, and mathe-

matics education.
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Figure 11. Keyword co-occurrence network.
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Additional insight into the thematic composition of the literature is provided

by the keyword frequency distribution shown in Figure 12. The prominence of

» <« » <« » <«

terms such as “mathematics,” “instruction,” “students,” “children,” and “learning
disabilities” confirms that the field is strongly centered on instructional approaches
and learning processes among students with mathematical learning difficulties. At
the same time, the presence of related terms including achievement, intervention,
working memory, autism, and meta-analysis suggests growing interest in evi-
dence-based interventions and cognitive mechanisms underlying mathematical
performance. Together, these patterns highlight a research landscape that is both
pedagogically oriented and increasingly informed by cognitive and developmental
perspectives, indicating that the conceptual foundations of the field are shaped by
the intersection of instructional practice, learner characteristics, and empirical

evaluation of educational interventions.
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Figure 12. Keyword frequency distribution (word cloud).

4.1.6. Emerging Research Fronts

The structure of contemporary research fronts within the field becomes clearer
when examining the bibliographic coupling network presented in Figure 13. Bib-
liographic coupling identifies groups of publications that share similar reference
bases and therefore reflect active lines of inquiry currently shaping the field. The
map reveals a set of relatively coherent clusters organized around several domi-
nant themes, suggesting that research on mathematics instruction for students
with disabilities is structured around identifiable intellectual trajectories rather
than dispersed topics. The most central cluster combines terms such as children,
students, instruction, learning disabilities, and meta-analysis, indicating that a
large portion of the literature is currently oriented toward evaluating instructional
interventions and synthesizing empirical evidence on effective teaching strategies.
The prominence of meta-analytic work within this cluster suggests that the field
has reached a level of maturity where systematic evidence synthesis is increasingly
used to consolidate findings and guide instructional practice.

A second cluster centers on mathematics, instruction, students, and disabilities,
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representing a broader pedagogical research stream focused on the design and ef-
fectiveness of mathematics instruction in special education contexts. The relative
centrality of this cluster suggests that the core intellectual agenda of the field con-
tinues to revolve around improving instructional practices and learning outcomes
for students with disabilities. Additional clusters appear more specialized, includ-
ing one associated with representations and another focusing on developmental
dyscalculia. These clusters likely represent emerging subfields that address specific
cognitive or conceptual mechanisms underlying mathematics learning difficul-
ties. The presence of such specialized clusters indicates a gradual diversification
of the research landscape, where foundational instructional research coexists with
more focused investigations into cognitive processes and learning mechanisms.
From a bibliometric perspective, the coupling structure therefore reveals a field
that is simultaneously consolidating its instructional knowledge base while ex-

panding into more specialized domains of inquiry.
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Figure 13. Clusters by documents coupling, showing major contemporary research fronts based on shared reference patterns.

The temporal dynamics of these emerging fronts are further illuminated by the
trend topics analysis shown in Figure 14, which traces the appearance and prom-
inence of key research themes over time. Earlier in the period, the literature is
characterized by foundational terms such as special education, learning disabili-
ties, and working memory. These themes reflect the historical emphasis of the

field on identifying cognitive characteristics associated with mathematical learn-
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Term

ing difficulties and establishing the conceptual foundations for instructional in-
tervention. As the field evolves, however, newer themes become increasingly vis-
ible, including achievement, intervention, meta-analysis, and mathematics
achievement. The growing prominence of these terms suggests a shift toward
more outcome-oriented research that prioritizes measurable learning gains and
evidence-based instructional strategies. In other words, the literature appears to
be moving from a primarily descriptive and diagnostic orientation toward a
stronger emphasis on evaluating what works in mathematics instruction for stu-

dents with disabilities.

Trend Topics
Temporal evolution of prominent terms in the dataset

achievement o

interventions Q

adolescents {
students ®

children

Term frequency

® 10
mathematics o ® 30

disability ® @ 50

special-education [ ]

gene

difficulties @

reveals e

2022 2023 2024 2025
Year

Figure 14. Trend topics/topic evolution map in Literature.

Equally noteworthy is the emergence of themes such as inclusive mathematics
instruction, multiple representations, and developmental dyscalculia. These top-
ics point to increasing conceptual refinement within the field. Research on inclu-
sive mathematics instruction reflects the broader international policy agenda pro-
moting inclusive education and universal design for learning. Meanwhile, the atten-
tion to multiple representations and cognitive constructs such as working memory
highlights a growing integration of cognitive science perspectives into mathemat-
ics education research. Taken together, these temporal patterns suggest that the
field is gradually transitioning toward a more theoretically integrated and meth-
odologically sophisticated research agenda, in which instructional design, cogni-
tive mechanisms, and evidence synthesis interact to shape the emerging knowledge

base of mathematics learning for students with disabilities.
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4.1.7. Synthesis of Findings

Taken together, the results across the analytical dimensions provide a coherent
account of how the contemporary evidence base on inclusive mathematics instruc-
tion for students with disabilities is produced, organized, and circulated. The per-
formance analysis revealed a rapidly expanding research landscape characterized
by sustained growth in publication output since 2021. However, this expansion
occurs within a relatively concentrated institutional and authorship structure. A
small group of prolific scholars and a limited number of large U.S. public univer-
sity systems account for a substantial proportion of the literature, indicating that
the production of knowledge in this domain is shaped by a relatively narrow net-
work of research actors. This concentration pattern is further reinforced by the
distribution of publication venues, where a handful of specialized journals in spe-
cial education and learning disabilities serve as primary outlets for disseminating
research findings. Collectively, these patterns suggest that while the field is grow-
ing in scale, its core infrastructure of knowledge production remains highly cen-
tralized within particular institutional and disciplinary contexts.

The science-mapping analyses further clarify how this concentration shapes the
intellectual and conceptual organization of the field. Co-citation patterns and col-
laboration networks indicate that the literature is anchored around a relatively
stable set of influential scholars and collaborative clusters that structure the intel-
lectual foundations of the research community. At the conceptual level, keyword
co-occurrence and thematic analyses reveal that the literature converges around a
tightly connected core of themes related to mathematics instruction, learning dis-
abilities, intervention strategies, and student achievement. These thematic con-
centrations indicate that the dominant research agenda in the field is oriented to-
ward the development and evaluation of instructional approaches aimed at improv-
ing mathematics outcomes for students with disabilities. At the same time, the
emergence of specialized clusters, such as developmental dyscalculia, multiple rep-
resentations, and cognitive processes associated with mathematical learning, sig-
nals increasing diversification within the field, suggesting that foundational in-
structional research is gradually branching into more focused lines of inquiry.

The analysis of research fronts and topic evolution provides additional insight
into how the field is currently developing. Bibliographic coupling reveals that con-
temporary scholarship is organized around a set of identifiable research fronts,
particularly those focusing on intervention effectiveness, cognitive mechanisms of
mathematical learning difficulties, and instructional design in inclusive educa-
tional contexts. The trend-topic analysis further indicates a gradual shift in the
thematic emphasis of the literature, with increasing attention to achievement out-
comes, meta-analytic evidence synthesis, and evidence-based instructional prac-
tices. This transition suggests that the field is moving beyond early descriptive
studies of learning disabilities toward a more systematic evaluation of instruc-
tional interventions and their measurable impacts on student learning.

Taken together, these findings point to a research domain that is simultane-
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ously expanding and consolidating. On the one hand, the growth of publication
output and the emergence of new thematic clusters indicate a dynamic and evolv-
ing field. On the other hand, the concentration of authorship, institutional pro-
duction, and citation patterns suggests that the intellectual direction of the field
remains strongly influenced by a relatively small group of research centers and
scholarly communities. From a bibliometric perspective, this combination of ex-
pansion and concentration has important implications for how the evidence base
is formed and whose perspectives shape the dominant research agenda. The re-
sults therefore provide empirical support for the broader argument of the study:
that the contemporary evidence base on inclusive mathematics instruction is both
productive and influential, yet structurally concentrated in ways that may shape

the boundaries of what counts as legitimate knowledge within the field.

4.2. Discussions

4.2.1. A Strong but Concentrated Evidence Base
The findings of this study point to the emergence of a robust but structurally con-
centrated evidence base in research on mathematics instruction for students with
disabilities. The steady growth in publication output since 2021 reflects increasing
scholarly and policy attention to inclusive mathematics education, particularly
within the context of evidence-based instructional practices. This pattern is con-
sistent with broader developments in special education research, where federal
investment and accountability policies have stimulated the expansion of interven-
tion-oriented scholarship (Fuchs et al., 2021; Cook & Odom, 2013). Comparable
growth dynamics have been observed in bibliometric analyses of STEM and spe-
cial education research, which report rising publication output alongside increas-
ing emphasis on empirical intervention studies and measurable learning outcomes
(Phuong et al., 2023). Together, these trends suggest that research on mathematics
learning for students with disabilities is entering a more mature stage character-
ized by a growing and increasingly systematic body of empirical evidence.
However, the expansion of the literature occurs alongside a pronounced con-
centration in the institutional and intellectual organization of the field. The results
show that a relatively small group of scholars and research-intensive university
systems account for a substantial proportion of publications, while a limited set of
specialized journals serve as primary venues for disseminating research findings.
This pattern closely mirrors broader findings in bibliometric studies of academic
knowledge production. For example, Zupic & Cater (2015) demonstrate that
many research domains exhibit strong clustering around influential authors and
journals that function as intellectual hubs within citation networks. Similarly,
Aria, Misuraca, & Spano (2020) show that research production in the social sci-
ences often concentrates within a small number of institutions that shape the con-
ceptual direction of the field. The concentration observed in the present study
therefore reflects a broader structural feature of scholarly communication rather

than an anomaly unique to mathematics education research.
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At the same time, the present analysis suggests that the degree of concentration
in this field may be particularly pronounced due to its strong anchoring within
the U.S. research ecosystem. The prominence of U.S.-based institutions, authors,
and policy frameworks within the citation network indicates that the intellectual
foundations of the field are closely tied to American educational research tradi-
tions. This finding resonates with broader analyses of global knowledge production,
which show that scholarship originating in the United States and other Global
North contexts often dominates citation networks and shapes disciplinary canons
(Collyer, 2018; Greenman et al., 2022). Compared with bibliometric studies in
other areas of education research, where knowledge production is more geograph-
ically distributed, the present field appears to exhibit a particularly strong national
concentration, with the United States functioning as the primary center of re-
search activity and intellectual influence.

From a research development perspective, the coexistence of rapid expansion
and structural concentration suggests a field that is consolidating around a rela-
tively stable set of institutions, scholars, and theoretical frameworks. Such con-
centration can support cumulative knowledge building by facilitating shared meth-
odological standards and sustained collaboration among leading research groups.
However, bibliometric scholarship also cautions that highly concentrated research
systems may shape the boundaries of intellectual inquiry by privileging particular
research agendas and methodological approaches (Zupic & Cater, 2015). In this
sense, the strong but concentrated nature of the evidence base highlights an im-
portant tension within the field: the same institutional structures that enable the
accumulation of rigorous evidence may also influence which questions are prior-
itized, which interventions are evaluated, and which forms of knowledge become

recognized as authoritative within the literature.

4.2.2. How Citation Patterns Shape What Counts as Evidence

Beyond patterns of publication output and institutional concentration, the cita-
tion structure of the literature provides important insight into how authority and
legitimacy are constructed within the field. Citation practices are not merely tech-
nical conventions of scholarly writing; they play a fundamental role in shaping the
intellectual boundaries of research domains by signaling which works, frame-
works, and authors are recognized as authoritative sources of evidence (Zupic &
Cater, 2015). In the present study, the analysis of locally cited references and sources
reveals a highly cohesive citation network anchored around a relatively small set
of influential texts and journals. Prominent references include policy and guid-
ance documents such as the Common Core State Standards, Institute of Education
Sciences (IES) practice guides, and the Universal Design for Learning (UDL) Guide-
lines, alongside widely cited empirical syntheses on mathematics instruction for
students with learning disabilities (e.g., Fuchs et al., 2021). The prominence of
these works within the citation network suggests that they function as canonical

reference points through which subsequent research defines its methodological
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approaches, instructional models, and evidentiary standards.

This pattern of citation concentration is consistent with findings from broader
bibliometric research on knowledge formation. Studies of scientific communica-
tion have shown that cohesive citation networks often emerge around a relatively
small set of influential publications that structure the intellectual foundations of a
field (Zupic & Cater, 2015; Aria, Misuraca, & Spano, 2020). Such citation structures
facilitate cumulative knowledge building by providing shared conceptual frame-
works and methodological reference points. Similar dynamics have been identi-
fied in bibliometric analyses of education research more broadly, where highly
cited policy frameworks and intervention studies frequently serve as central nodes
within citation networks (Phuong et al., 2023). In the context of mathematics ed-
ucation for students with disabilities, the repeated citation of intervention studies,
practice guides, and instructional frameworks indicates that the literature is strongly
oriented toward evidence-based practice and the empirical evaluation of instruc-
tional effectiveness. Citation patterns therefore operate as mechanisms through
which particular instructional approaches, such as explicit instruction, strategy
instruction, and the concrete-representational-abstract (CRA) instructional se-
quence, become institutionalized as authoritative forms of evidence within the
field.

At the same time, the citation structure observed in this study reflects a notable
degree of geographic and intellectual concentration. The majority of frequently
cited authors, journals, and policy documents originate from the United States,
indicating that the evidentiary foundations of the literature are strongly embedded
within a specific national research ecosystem. This pattern aligns with broader
analyses of global academic publishing, which demonstrate that scholarship orig-
inating in the United States and other Global North contexts tends to dominate
citation networks and shape disciplinary canons (Collyer, 2018; Greenman et al.,
2022). When citation networks become highly self-referential within a particular
national research system, they may reinforce established theoretical frameworks
and methodological preferences while limiting the visibility of alternative perspec-
tives emerging from different educational contexts. As a result, citation practices
not only reflect the distribution of knowledge within a field but also actively con-
tribute to constructing the intellectual hierarchies that determine which forms of
knowledge are recognized as legitimate evidence.

From this perspective, the citation patterns identified in the present study help
explain how the contemporary evidence base for inclusive mathematics instruc-
tion has been formed and stabilized. Through repeated citation of a shared set of
policy frameworks, instructional models, and empirical syntheses, scholars collec-
tively reproduce a canon of influential works that defines the methodological and
conceptual boundaries of the field. While this process supports cumulative
knowledge development and facilitates the consolidation of evidence-based in-
structional practices, it may also narrow the range of perspectives that shape the

research agenda. Understanding how citation practices structure the recognition
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of evidence is therefore essential for interpreting both the strengths and limita-
tions of the existing literature. It highlights that the authority of particular instruc-
tional frameworks is not only the product of empirical findings but also the out-
come of the citation networks through which those findings are legitimized and

circulated within the scholarly community.

4.2.3. Boundary-Setting in the Evidence Base

While the previous sections highlighted the growth and internal coherence of the
literature, the bibliometric evidence also reveals how the structure of the field im-
plicitly defines the boundaries of what is considered legitimate evidence in re-
search on mathematics instruction for students with disabilities. Academic fields
rarely develop as fully open intellectual spaces; rather, they evolve through pro-
cesses of boundary construction in which certain theoretical perspectives, meth-
odological approaches, and research contexts become institutionalized as author-
itative while others remain peripheral (Zupic & Cater, 2015). The patterns identi-
fied in this study suggest that the contemporary evidence base in this domain is
shaped by a relatively well-defined set of conceptual frameworks, methodological
standards, and policy-oriented priorities that guide both research design and in-
terpretation.

One important boundary-setting mechanism is the methodological orientation
of the literature. The prominence of intervention studies, experimental designs,
and meta-analytic syntheses indicates that the field strongly prioritizes research
capable of demonstrating measurable instructional effectiveness. This emphasis
reflects broader movements within special education toward evidence-based prac-
tice, where instructional strategies are evaluated primarily through empirical
studies that meet defined standards of methodological rigor (Cook & Odom,
2013). While this approach has significantly strengthened the empirical foundation
of special education research, it may also privilege certain forms of knowledge, par-
ticularly quantitative intervention research, over other forms of inquiry such as
qualitative investigations of classroom practice, contextual analyses of implemen-
tation, or studies exploring the sociocultural dimensions of learning. In this sense,
methodological preferences help shape the boundaries of the evidence base by in-
fluencing which types of research are most visible and most frequently cited within
the literature.

A second boundary-setting dynamic emerges from the conceptual frameworks
that dominate the field. The analysis shows that instructional models such as ex-
plicit instruction, strategy instruction, and concrete-representational-abstract
(CRA) sequencing are repeatedly cited and serve as foundational reference points
for many studies. Similarly, policy frameworks including the Common Core State
Standards and Universal Design for Learning provide widely shared conceptual
anchors that guide the framing of instructional research. While the widespread
adoption of these frameworks has contributed to the coherence of the literature,

it also reinforces a particular orientation toward mathematics learning that is
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closely aligned with U.S. educational policy and cognitive learning theories. Al-
ternative perspectives, such as culturally responsive mathematics instruction, so-
ciocultural approaches to learning, or context-specific pedagogical models, appear
less prominently within the citation network, suggesting that the field’s concep-
tual boundaries may be narrower than the diversity of educational contexts it
seeks to address.

Finally, the institutional concentration identified earlier in the analysis also plays
a role in shaping the boundaries of the evidence base. When a relatively small num-
ber of institutions, research groups, and publication venues dominate knowledge
production, they inevitably influence the research questions that are prioritized,
the methodological approaches that are considered rigorous, and the theoretical
frameworks that gain prominence. As scholars of global knowledge production
have argued, such concentration can lead to the formation of intellectual centers
that set disciplinary agendas and define the standards through which evidence is
evaluated (Collyer, 2018). In the context of mathematics education for students
with disabilities, this dynamic suggests that the boundaries of the evidence base
are not only determined by empirical findings but also by the institutional and
scholarly networks through which those findings are produced, evaluated, and
disseminated.

Taken together, these patterns indicate that the contemporary evidence base in
this field is both cumulative and selective. It has successfully consolidated a body
of research capable of informing instructional practice, yet it has also developed
within a set of intellectual and institutional boundaries that shape which forms of
knowledge become visible and influential. Recognizing these boundary-setting
processes does not diminish the value of the existing evidence base; rather, it pro-
vides a more nuanced understanding of how the field’s knowledge structure has
evolved and highlights opportunities for expanding the diversity of perspectives,

methodologies, and contexts represented in future research.

4.2.4. Transferability and Translational Risk

An important implication of the concentrated and nationally anchored evidence
base identified in this study concerns the transferability of research findings across
educational contexts. Much of the literature on mathematics instruction for stu-
dents with disabilities is produced within a specific institutional, policy, and cur-
ricular environment shaped by U.S. educational legislation, accountability sys-
tems, and research funding structures. Frameworks such as the Common Core
State Standards, Response to Intervention, and Universal Design for Learning
provide the conceptual infrastructure within which many studies are conducted
and interpreted. While these frameworks have contributed to a coherent and well-
developed body of evidence, they are embedded within the particular institutional
arrangements of the U.S. education system. As a result, instructional models and
intervention strategies validated in these contexts may not translate seamlessly to

educational systems operating under different curricular structures, teacher prep-

DOI: 10.4236/jss.2026.144043

868 Open Journal of Social Sciences


https://doi.org/10.4236/jss.2026.144043

A. Idoko et al.

aration models, or resource conditions.

This issue reflects a broader challenge in the translation of educational research
into practice across diverse settings. Educational interventions are inherently con-
text-dependent, and their effectiveness is often mediated by factors such as class-
room environments, teacher expertise, institutional resources, and policy con-
straints (Coburn, Penuel, & Geil, 2013). When research evidence is generated pri-
marily within a narrow set of institutional and national contexts, the conditions
under which interventions were tested may not be fully visible to policymakers or
practitioners seeking to apply the findings elsewhere. This creates what might be
described as a translational risk, in which instructional practices supported by strong
empirical evidence in one context are assumed to be universally effective without
adequate consideration of contextual variation. In the case of inclusive mathemat-
ics instruction, such risks may arise when pedagogical models developed within
well-resourced research settings are implemented in schools with different insti-
tutional capacities or student populations.

At the same time, the concentration of the literature within a coherent research
ecosystem has also facilitated the accumulation of a strong and internally con-
sistent evidence base. Shared methodological standards, common theoretical frame-
works, and sustained collaboration among research groups have allowed the field
to develop cumulative knowledge about effective instructional strategies for stu-
dents with disabilities. The challenge moving forward is therefore not simply to
expand the evidence base, but to broaden the range of contexts in which evidence
is generated and evaluated. Comparative research across educational systems, greater
engagement with international scholarship, and increased attention to diverse in-
structional environments could help strengthen the external validity of the litera-
ture and reduce the translational risks associated with applying research findings

across different

4.2.5. Implications for Research and Policy
The findings of this study have several implications for both future research and
educational policy. From a research perspective, the results highlight the need to
diversify the institutional and geographic bases of knowledge production in the
field. While the existing literature provides a substantial body of evidence on
mathematics instruction for students with disabilities, the concentration of au-
thorship and institutional production suggests that many educational contexts re-
main underrepresented. Expanding collaboration across institutions, regions, and
national research communities could help broaden the empirical foundation of
the field and provide insights into how instructional practices function across var-
ied educational environments. Such diversification would not only enrich the the-
oretical perspectives represented in the literature but also strengthen the general-
izability and applicability of research findings.

The results also point to opportunities for expanding the conceptual scope of

the research agenda. Although intervention effectiveness remains a central focus
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of the literature, future studies could further explore contextual and systemic fac-
tors that influence the implementation of instructional practices. Research exam-
ining teacher preparation, classroom environments, curriculum design, and insti-
tutional support structures may provide a more comprehensive understanding of
how mathematics instruction for students with disabilities operates within real
educational settings. Integrating these perspectives with the existing body of in-
tervention research could contribute to a more holistic understanding of inclusive
mathematics education.

From a policy perspective, the findings underscore the importance of consider-
ing the institutional origins of the evidence base when designing educational pol-
icies and instructional guidelines. Policymakers often rely on empirical research
to inform decisions about curriculum standards, instructional models, and sup-
port services for students with disabilities. While the evidence identified in this
study provides valuable guidance on effective instructional strategies, it is im-
portant to recognize that much of this evidence has been generated within specific
research contexts. Policymakers and educational leaders should therefore con-
sider how local conditions, including teacher training, school resources, and stu-
dent demographics, may influence the implementation and effectiveness of re-
search-informed practices.

Ultimately, the study highlights the dual nature of the current evidence base in
inclusive mathematics instruction: it is both substantial and influential, yet insti-
tutionally concentrated and contextually situated. Strengthening the field moving
forward will require not only continued research on instructional effectiveness but
also greater attention to the diversity of educational contexts in which students
with disabilities learn mathematics. By broadening the range of perspectives and
environments represented in the literature, future research can help ensure that
the evidence base supporting inclusive mathematics instruction is both rigorous

and responsive to the needs of diverse educational systems.

5. Conclusion

This study set out to examine how the contemporary evidence base on inclusive
mathematics instruction for students with disabilities is structured, produced, and
disseminated within the scholarly literature. Using bibliometric techniques ap-
plied to publications indexed in the Web of Science database, the analysis mapped
patterns of publication growth, institutional productivity, citation networks, con-
ceptual structures, and emerging research fronts. The results reveal a rapidly ex-
panding field characterized by a growing body of empirical work on instructional
interventions, cognitive processes, and mathematics learning outcomes among
students with disabilities. At the same time, the analysis demonstrates that this
expanding literature is organized around a relatively concentrated set of authors,
institutions, journals, and citation networks that collectively shape the intellectual
foundations of the field.

The findings highlight an important structural characteristic of the contempo-
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rary research landscape: the coexistence of growth and concentration. While the
volume of research on inclusive mathematics instruction has increased substan-
tially in recent years, knowledge production remains clustered within a relatively
small number of research-intensive institutions and influential scholarly net-
works. Citation patterns further indicate that the field’s intellectual foundations
are strongly anchored in a set of widely referenced policy frameworks, instruc-
tional models, and empirical syntheses that guide the development of subsequent
studies. These dynamics suggest that the evidence base supporting mathematics
instruction for students with disabilities is both robust and cumulative, yet also
shaped by institutional and intellectual structures that influence which perspec-
tives and approaches become most prominent within the literature.

From a broader perspective, the study contributes to ongoing discussions about
the formation of evidence in education research. By examining the institutional
and citation structures that organize the field, the analysis demonstrates that the
development of the evidence base is not solely a function of accumulating empir-
ical findings but is also shaped by the networks of scholars, journals, and institu-
tions through which knowledge is produced and circulated. Understanding these
structural dynamics is essential for evaluating the strengths of the existing litera-
ture and for identifying areas where greater diversity of perspectives, contexts, and
research approaches may further enrich the field.

Despite these contributions, the study has several limitations that should be
acknowledged. First, the analysis relies on data drawn from the Web of Science
Core Collection, which, while widely used in bibliometric research, may not cap-
ture all relevant publications in education and special education, particularly
those indexed in alternative databases such as Scopus or ERIC. Second, the study
focuses primarily on English-language publications, which may underrepresent
scholarship produced in other languages and educational contexts. Third, biblio-
metric methods analyze patterns of publication and citation rather than the sub-
stantive quality or methodological rigor of individual studies. As a result, the anal-
ysis provides insights into the structure of the research field but does not directly
evaluate the effectiveness of specific instructional practices.

These limitations point to several promising directions for future research. Sub-
sequent studies could expand the analysis by incorporating multiple bibliographic
databases to obtain a more comprehensive representation of the global literature
on inclusive mathematics instruction. Comparative bibliometric studies examin-
ing research production across different countries or educational systems could
also provide valuable insight into how knowledge on mathematics instruction for
students with disabilities develops in diverse institutional contexts. In addition,
future research could combine bibliometric mapping with systematic or meta-an-
alytic reviews to link the structural patterns identified in this study with deeper
evaluations of instructional effectiveness and classroom implementation.

In conclusion, the present study provides a systematic overview of the institu-

tional, intellectual, and conceptual landscape of research on inclusive mathemat-
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ics instruction for students with disabilities. The findings demonstrate that the
field has developed into a dynamic and increasingly sophisticated research do-
main supported by a growing body of empirical evidence. At the same time, the
concentration of knowledge production within particular institutional and schol-
arly networks highlights the importance of examining how evidence is formed and
circulated within academic communities. By illuminating these structural dimen-
sions of the research landscape, the study contributes to a deeper understanding
of the contemporary evidence base and offers a foundation for future research
aimed at strengthening inclusive mathematics education for students with disa-

bilities.
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