Psychology, Society & Education (2026) 18(3), 10-21

Psychology, Society & Education

www.uco.es/ucopress/ojs/index.php/psye

Mathematical performance of students with intellectual
disabilities in primary education: a systematic review

Olga Lagos Garrido™!, Gamal Cerda Etchepare' & Claudia Retamal Rivera?

! Universidad de Concepcion, Concepcion (Chile)
2 Universidad Catélica de la Santisima Concepcién, Concepcion (Chile)

KEYWORDS

Achievement

Skills

Arithmetic
Mathematical cognition

PALABRAS CLAVE

Logro

Habilidades
Aritmética

Cognicién matematica

ABSTRACT

Students with intellectual disabilities face significant challenges in participating in and learning mathematics,
many of which stem from segregating views regarding their potential for achievement in this school subject.
This systematic review examined the available research on the mathematical performance of these students in
primary education. The study followed the PRISMA 2020 guidelines for the collection and synthesis of empirical
evidence. The electronic search was conducted in May 2025 in the Web of Science, Scopus and SciELO databases.
Following the identification, selection, and screening processes, 71 articles published between 1999 and 2025
were analysed. The results indicate a predominance of studies focusing on pupils with mild intellectual disabilities
and a priority given to the analysis of pedagogical factors through interventions with quantitative approaches.
Progress is observed in the area of numbers and basic operations, which is predominantly procedural in nature.
Furthermore, there is a growing interest in examining individual variables, with a particular focus on general and
domain-specific cognitive skills, which are not consistently reflected in interventions designed to develop them.
The findings suggest a need to direct research towards fostering conceptual understanding and problem-solving,
drawing on the available evidence to promote equitable and high-quality opportunities in mathematics.

Rendimiento matematico de estudiantes con discapacidad intelectual en
educacion primaria: una revision sistematica

RESUMEN

Los estudiantes con discapacidad intelectual enfrentan importantes desafios para participar y aprender
matematicas, muchos de los cuales derivan de visiones segregadoras sobre sus posibilidades de logro en
esta disciplina escolar. Esta revision sistematica examind la investigacion disponible acerca del rendimiento
matematico de este alumnado en educacion primaria. El estudio siguio las orientaciones PRISMA 2020
para la recopilacion y sintesis de evidencias empiricas. La busqueda electrénica se realiz6 en mayo de 2025
en las bases de datos Web of Science, Scopus y SciELO. Tras los procesos de identificacion, seleccion y
cribado, se analizaron 71 articulos publicados entre 1999 y 2025. Los resultados indican un predominio de
estudios centrados en estudiantes con discapacidad intelectual leve y una prioridad por el analisis de factores
pedagdgicos mediante intervenciones con enfoques cuantitativos. Se observan avances en el ambito de los
nameros y las operaciones basicas, de caracter mayoritariamente procedimental. Ademas, se identifica un
creciente interés por examinar variables individuales, con especial énfasis en las habilidades cognitivas de
dominio general y especifico, que no se traducen de forma sistematica en intervenciones orientadas a su
desarrollo. Desde una perspectiva practica, los hallazgos sugieren la necesidad de orientar la investigacion
hacia el fomento del conocimiento conceptual y la resolucion de problemas, integrando la evidencia disponible
para favorecer oportunidades equitativas y de calidad en las matematicas.
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Mathematics is essential for individual well-being, social
cohesion, and equity, as it enables decision-making through the
creative and critical application of mathematical concepts and
procedures (OECD, 2024). At the macro level, the learning of
mathematics drives socioeconomic growth and innovation by
providing tools to address global challenges such as climate
change and sustainable development (Chacon & Curbera, 2020;
Dhersin et al., 2022). Therefore, all students must have access to
equitable, high-quality mathematics education (National Coun-
cil of Teachers of Mathematics [NCTM], 2000).

Even so, many students do not attain significant achieve-
ment in mathematics, which negatively affects their quality of
life and increases the risk of early school dropout and socioeco-
nomic disadvantages in the future (Bitsakos, 2025; Murillo &
Grana, 2020). Thus, individuals with disabilities face a higher
risk of educational segregation, are less likely to develop pro-
ficiency in mathematics and are at greater risk of dropping out
of secondary school (Cote & Banks, 2025). It is a situation that
is particularly pronounced among students with intellectual
disabilities (ID), as they are generally provided with less rigo-
rous curricula and are excluded from much of the mathematics
curriculum (San Martin et al., 2025). Consequently, the interna-
tional literature agrees that individuals with intellectual disabi-
lities experience difficulties learning mathematics and making
progress in the subject (Daniel, 2024; Tan et al., 2019). Low
expectations and the belief that intelligence quotient (IQ) is a
fixed and determining factor in academic achievement further
contribute to these difficulties (Tassé & Balboni, 2021; Xin et
al., 2024).

Mathematics achievement is a multifactorial phenome-
non shaped by the interaction of cognitive, contextual, and
socio-emotional variables (Diaz-Simén & Ansari, 2025). From
this perspective, individual factors linked to cognitive variables
are recognized as important markers and precursors of perfor-
mance in early childhood, and as predictors and indicators of
future learning (Traff et al., 2023). These include domain gene-
ral skills such as working memory and processing speed, and
domain specific skills such as number sense and understanding
of numbers (Passolunghi & Lanfranchi, 2012). However, there
is a paucity of such studies on students with intellectual disa-
bilities (Soltani & Mirhosseini, 2020), who present significant
limitations in both intellectual functioning and adaptive beha-
vior, as reflected in their conceptual, social, and practical skills
(AAIDD, 2021). Among the contextual variables associated
with mathematical achievement, such as socioeconomic status
and family support, the role played by teaching practices is par-
ticularly notable (Murillo & Graiia, 2020; Xu, 2023). The evi-
dence suggests that with appropriate instruction, students with
intellectual disabilities can develop mathematical skills and
continue to advance in their learning (Faragher, 2023; Spooner
et al., 2019).

Based on this evidence, systematic reviews have been con-
ducted that evaluate the effects of mathematics interventions
on students with intellectual disabilities, and that summarize
their primary methodological strategies as well as their con-
tent, objectives, and resources. For example, Schnepel & Aunio
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(2022) report greater effects from interventions based on expli-
cit and systematic instruction, implemented in one-on-one or
small group settings with primary-school students. Park et al.
(2020) focus on the maintenance phase, identifying methodo-
logical variations, although there are similarities in the content
covered. Alhwaiti (2022) analyzes teaching strategies, highli-
ghting the effectiveness of the minimal prompting system,
which includes feedback and error correction.

However, to make progress toward equity in mathematics,
it is not only necessary to identify effective teaching prac-
tices, but also to recognize what students with learning disa-
bilities are capable of doing and how their learning develops
(NCTM, 2000). This is key to transforming beliefs and expec-
tations associated with disability, as they influence the quality
of access to learning in the mathematics classroom (NCTM,
2026). Furthermore, although international policies have made
progress in the promotion of educational inclusion, their impact
on learning outcomes remains unclear (Cote & Banks, 2025).
In this context, systematic reviews are essential for the rigorous
assessment and synthesis of the available evidence, supporting
educational practice and informed decision-making (Booth et
al., 2021). However, no systematic reviews were found that spe-
cifically focused on the mathematics achievement and learning
of students with intellectual disabilities.

Study objectives

This systematic review seeks to analyze and synthesize the
scientific evidence on the mathematics performance of primary
school students with intellectual disabilities, focusing on aca-
demic learning (NCTM, 2000) and the cognitive skills that
serve as precursors of mathematical competence (Passolunghi
& Lanfranchi, 2012). Unlike other reviews, it adopts a broader
perspective by including observational and intervention studies
with quantitative, qualitative, and mixed-methods designs. The
analysis focuses on primary education, as this stage lays the
foundation for mathematical learning and is linked to subse-
quent achievement throughout the students’ educational trajec-
tories (OECD, 2024; Robinson & Buchko, 2023). The study will
provide evidence that can inform the teaching practices of both
pre-service and in-service teachers and contribute to future
research. Within this framework, the following four questions
are raised: (1) What are the main research foci? (2) What mathe-
matical learning outcomes and cognitive skills are assessed? (3)
What are the methodological characteristics of the studies? (4)
What are the main findings regarding learning, and what limi-
tations are reported in the research?

Method

This systematic review was conducted in accordance with
the PRISMA 2020 guidelines (Page et al., 2021). The protocol
was registered retrospectively in the Open Science Framework
(OSF) in April 2026, following completion of the selection and
analysis process (https:/doi.org/10.17605/OSF.I0/QJK2V). The
research questions and search terms were defined using the
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SPIDER framework (Cooke et al., 2012), which is well-suited
to integrating quantitative, qualitative, and mixed-methods stu-
dies. The process was structured in three consecutive phases of
identification, screening, and inclusion (see Figure 1).

The inclusion criteria, as defined within the SPIDER fra-
mework (Cooke et al., 2012), were as follows: S (sample): pri-
mary school students with intellectual disabilities; PI (pheno-
menon of interest): academic learning and/or cognitive skills
in mathematics; D (design): observational and intervention
studies; E (evaluation): assessed skills, learning outcomes, or
performance outcomes; R (research type): quantitative, qualita-
tive, and mixed-methods studies. The exclusion criteria were as
follows: S (sample): studies that did not include primary school
students with intellectual disabilities; PI (phenomenon of inte-
rest): reporting only on outcomes related to teaching practice,
school management, or family support; D (design): studies in
other subject areas; E (evaluation): studies evaluating only fac-
tors associated with teaching practice, the family context, or
emotional factors; R (research type): theoretical, methodologi-
cal, and instrumental research; book chapters and essays.

The electronic search was conducted in the Web of Science,
Scopus and SciELO databases between May 13 and 17, 2025;
search terms were required to appear in the titles or abstracts;
no restrictions were placed on language or year of publication.
The search strategy was applied identically in Web of Science
and Scopus, while in SciELO the language was adjusted using
equivalent terms in Spanish: “mathematics” OR “mathematics
education” OR “mathematics achievement” OR “mathematical
learning difficulties” OR “mathematical learning” OR “mathe-
matical cognition” OR “mathematical precursors” OR “mathe-
matical predictors” OR ‘“cognitive skills” OR “mathematical
skills” OR “skills numeracy” OR “cognitive development” OR
“arithmetic*” OR “number sense” OR “numerical cognition”
OR “mathematics problem solving” AND “intellectual disab*”
OR “mental retardation” OR “intellectual and developmental
disabilities” OR “cognitive disability*” OR “Down syndrome”.

Identification phase

The search initially identified 1,216 records, which were
managed using the Rayyan application during both the iden-
tification and screening phases. A total of 375 duplicates were
detected, yielding a sample of 841 articles (see Figure 1). No
additional literature search was conducted.

Screening phase

Three reviewers simultaneously applied the inclusion and
exclusion criteria (see Figure 1). First, the titles and abstracts of
841 articles were screened in a blinded manner using Rayyan,
resulting in the selection of 267 documents. Of these, 54 articles
were unavailable for download, which left a sample of 213 stu-
dies for full-text review. The reasons for exclusion were recor-
ded in Rayyan and any discrepancies were resolved through
consensus meetings.
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Inclusion phase

The risk of individual bias was assessed using the Mixed
Methods Appraisal Tool (MMAT) (Hong et al., version 2018),
which is designed for systematic reviews that include qualita-
tive, quantitative, and mixed-methods studies. Two reviewers
independently applied the MMAT protocol to the 71 included
articles, assigning a numerical score to each criterion (0 = Not¢
met or cannot be determined; 1 = Met). Based on this coding,
the risk of bias was assessed according to the proportion of
criteria met and classified as follows: high risk (between 20%
and 40%), moderate risk (60%), and low risk (between 80% and
100%).

Data were extracted from the 71 included studies using a
standardized 12-item form, with items defined based on the
research questions (see Table S1 in Supplementary material).
The first five included articles were extracted by one reviewer
and verified jointly; the remaining data were extracted inde-
pendently by two reviewers, who resolved discrepancies during
consensus meetings. The data were then compiled into an Excel
spreadsheet to facilitate the synthesis.

The studies were classified into four categories based on
two criteria from the SPIDER framework: study design and
phenomenon of interest. These categories were: (1) mathema-
tics interventions: studies that evaluate the effectiveness of an
intervention; (2) cognitive predictors: observational studies on
general or domain-specific cognitive abilities; (3) mathematics
performance: observational studies on academic achievement;
and (4) developmental trajectories: observational studies on
differences among age cohorts.

The synthesis method did not include a meta-analysis
because of the studies’ heterogeneity; instead, a descriptive
analysis of categorical variables was conducted (Campbell et al.,
2020), calculating frequencies and percentages and providing
narrative descriptions. To this end, the data were coded into
numerical categories to calculate frequencies and percentages
(see Table S1 in Supplementary material), as well as narrative
descriptions to present relevant information from the analysis.

Results
General information

The review included 71 articles published between 1999 and
2025. When individual risk of bias was assessed, 80% (n = 57)
were classified as low risk, while 20% (n = 14) were classified as
moderate risk (see Supplementary material). The studies were
conducted in 27 countries, with the United States, the United
Kingdom, and Turkey each accounting for 11% (n = 8) (see the
complete data matrix in Supplementary material).

The total sample consisted of 2,326 participants with inte-
llectual disabilities between the ages of 5 and 17 years. The
number of participants per study ranged from one to 265. Of
this total, the largest percentage of the studies involved students
with mild intellectual disabilities (44%), followed by partici-
pants with Down syndrome (25%).
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Figure 1
PRISMA Flow Diagram
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Identification of studies via databases and registers

Areas and skills covered

The results showed that the primary research foci were
distributed across four categories: mathematics interventions,
cognitive precursors, mathematics performance, and develop-
mental trajectories (see Table S2 in Supplementary material).
Intervention studies designed to evaluate the effectiveness of
mathematics interventions predominated (59%, n = 42). A total
0of 20% (n = 14) focused on cognitive precursors through obser-
vational studies that examined domain general and domain spe-
cific cognitive skills. Similarly, 14% (n = 10) addressed math-
ematics achievement, emphasizing school learning through
the use of observational designs. Finally, 7% (n = 5) examined
development trajectories, focusing on differences in the devel-
opment of mathematics skills among different age cohorts.

Regarding mathematical learning and cognitive skills
examined in the research (see Table S2 in Supplementary mate-
rial), 92% (n = 66) of the studies assessed school learning with
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a focus on performance in solving addition problems. On the
other hand, 32% (n = 23) examined cognitive abilities. Among
domain general skills, working memory was the most frequently
studied variable, while in domain specific skills, non-symbolic
comparison was the most frequently examined.

Methodological approaches and data collection techniques

Of the articles reviewed, 87% (n = 62) were quantitative
studies. Within this group, 27% (r = 17) used single-case expe-
rimental designs, and another 27% (rn = 17) used comparative
non-experimental designs. On the other hand, qualitative and
mixed-methods studies accounted for 10% (n= 7) and 3%
(n = 2), respectively (see Table S3 in Supplementary material).

With regard to data collection, 34% (n = 21) of the quantita-
tive studies combined standardized tests with informal assess-
ments as measures of mathematical achievement. By contrast,
qualitative studies collected data through observation, supple-
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mented by interviews, informal tests, and document reviews.
Finally, the mixed-methods studies used informal tests together
with interviews, focus groups, and surveys as data collection
strategies.

Key learning findings

A general summary follows of the main findings (see
Supplementary material for a full review). Th findings are grou-
ped as follows: (1) intervention studies, (2) cognitive precursors,
(3) mathematical achievement, and (4) developmental trajecto-
ries. Additionally, the findings within each of these areas are
described in terms of mathematical skills (school-based learn-
ing and/or cognitive skills).

Mathematical interventions

In this area, studies (n = 42) that focused primarily on eval-
uating the effectiveness of mathematics interventions were
analyzed. From the data, two subgroups were identified: those
focusing on teaching approaches or methods (» = 29) and those
focusing on the use of digital technologies (n = 13).

Interventions focusing on teaching approaches or methods

In this subgroup, the studies employed approaches such as
schema-based instruction, guided instruction, and systematic
instruction, among others. The main academic skills assessed
were numbers and operations, including counting and recogni-
zing quantities, arithmetic computation, word problems, and, to
a lesser extent, other areas such as geometry and measurement.

1) Counting and recognizing quantities: A Mathematics
Recovery model (Study Code [SC] 17) showed significant impro-
vements in oral counting and number identification among par-
ticipants with severe intellectual disabilities and autism, with a
substantial effect size. As for students with mild or moderate
intellectual disabilities (SC 20), improved performance was
observed in classifying and sequencing objects. Similarly, stu-
dents with DS showed an increased use of subitizing skills to
recognize quantities when they are presented in standard confi-
gurations (e.g., the faces of a die), as well as counting strategies
when the arrangement of items is random (SC 37).

2) Arithmetic: Instructional sequences focusing on the
procedural aspects of addition and subtraction predominated.
These results indicated that, following the intervention, partici-
pants showed improved accuracy in solving addition problems
(SC 23, SC 49, SC 53 and SC 64), solving two-digit subtraction
problems using the algorithm (SC 56), and solving multiplica-
tion problems through the automatic recall of multiplication
tables (SC 3). On the other hand, the intervention sequences for
students with DS resulted in improvements in written calcula-
tion involving simple addition and subtraction (SC 28).

3) Word problems: Six interventions focused on solving
addition and subtraction problems were identified. Schema-ba-
sed instruction was effective in helping students with intellec-
tual disabilities and autism to distinguish between and solve

Psychology, Society & Education

different types of problems (SC 33). Likewise, students with
mild intellectual disabilities progressed toward more sophis-
ticated problem-solving strategies, moving from representing
sets to identifying the mathematical operation (SC 51). One
study directed the intervention toward solving multiplication
problems (SC 60) and toward computational thinking, reporting
a moderate effect.

4) Multiple content areas: Eight studies implemented inter-
ventions in more than one content area (numbers and opera-
tions, geometry, and measurement). Of particular note was a
qualitative intervention with students with DS, that involved
parents and the home environment, promoting early numeracy
skills and the recognition of geometric shapes (SC 69). Simi-
larly, an intervention planned collaboratively by teachers (SC
46) improved relational skills related to comparing and classif-
ying quantities in two groups of students with mild intellectual
disabilities. A study on topic-based lessons (SC 24) also enabled
students with significant intellectual disabilities to have greater
access to mathematics content aligned with their grade level.

Interventions emphasizing the use of digital technologies

This subgroup was characterized by interventions media-
ted by digital technologies (n = 13), such as tablets or software,
aimed at learning in the areas of numbers and operations (e.g.,
counting, recognizing quantities, and performing calculations).

As for counting and recognizing quantities, the interven-
tions primarily used software featuring games and activities on
multimedia devices. Among the findings, there was evidence
of progress in the acquisition of counting principles (SC 6);
greater understanding of fractions represented numerically and
graphically (SC 9); and progress in the ability to create sets and
patterns (SC 38).

In arithmetic, instruction primarily involved the use of digi-
tal tablets, multimedia games, videos, and calculators. Some
findings show improvements in performance and a reduction
in the time spent performing subtraction in word problems (SC
16); progress in addition and subtraction when using tablets (SC
21 and SC 68); improvements in number comparison and men-
tal calculation among students with DS (SC 47); and greater
accuracy in solving multiplication and division problems (SC
50).

Cognitive precursors

This section classified observational studies (n = 14) that
focused on the role of domain general and/or domain speci-
fic cognitive skills identified as precursors of achievement in
mathematics. The results of eight studies reported findings
concerning students with mild intellectual disabilities. In this
respect, one study showed that domain general cognitive skills
(working memory, processing speed, and long-term memory)
and domain specific skills (symbolic and non-symbolic com-
parison) together contributed 48% to performance in simple
addition and subtraction tasks (SC 41); and among these skills,
symbolic comparison was the most important precursor.
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A second study investigated the contribution of different
aspects of working memory, with results indicating that cen-
tral executive function was the aspect of working memory that
contributed most to arithmetic performance (SC 2). On the
other hand, one study observed a moderate association between
attentional ability and performance on addition and subtraction
calculations involving quantities up to one million (SC 11).

Assessment of Mathematics achievement

In this area, observational studies (n=10) were classi-
fied that sought to report on and characterize achievement in
school mathematics A study compared progress in numerical
skills across four performance profiles among students with
mild and moderate intellectual disabilities over the course of a
school year (SC 45). It was observed that the group that initially
showed the poorest performance in symbolic comparison and in
understanding the principle of cardinality did not exhibit signi-
ficant changes by the end of the academic year. The study also
found that the remaining three profiles, which initially showed
greater development in their symbolic numerical skills, exten-
ded their performance to higher numerical ranges.

A second longitudinal study compared academic progress
in inclusive classrooms (SC 44), showing that at the beginning
of the school year, IQ was the only significant predictor of pro-
gress in mathematics for students with ID. Subsequently, school
experience related to numerical skills became a significant pre-
dictor of mathematics learning, whereas 1Q was no longer a sig-
nificant predictor.

Finally, a study compared levels of mathematical literacy
among students with mild ID (SC 19). The results showed per-
formance levels that were 50% lower than those of their peers
without disabilities across all curricular areas. However, it was
found that they were able to solve relatively complex tasks when
they were familiar with the content. The authors note that par-
ticipants with ID had access to a considerably reduced curricu-
lum.

Trajectories of Mathematical development

This section includes observational studies (n = 5) that exa-
mined differences in the development of mathematical skills
among individuals from different age cohorts. A noteworthy
study that compared achievement across multiple content areas
found no significant relationship between performance and
increasing chronological age in either the WS or the DS group
(SC 40). Likewise, in numerical and calculation tasks, partici-
pants with DS outperformed the group with WS; both groups
showed greater mastery of addition and subtraction than of mul-
tiplication; and the greater linguistic ability of the group with
WS did not confer an advantage in numerical tasks (SC 5).

Limitations reported in the research

Regarding the limitations noted in the 71 studies analyzed,
20 documents (28%) did not report any limitations. Among the
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studies that did (n = 51), the reported limitations were related to
study design (31%), sample size (25%), and the measures asses-
sed (12%).

Discussion

The purpose of this systematic review was to analyze and
synthesize the available scientific evidence on the mathematics
achievement of primary school students with ID. To this end,
the learning outcomes described in the curricular standards
(NCTM, 2000) and the cognitive skills underlying mathema-
tical competence (Passolunghi & Lanfranchi, 2012) were con-
sidered. Taken as a whole, the studies provide a comprehensive
overview of the current state of knowledge in the field.

In general, the studies consistently report school learning
related to numbers and operations places, with a marked empha-
sis on procedural aspects, while conceptual understanding
appears to be a less-developed component. Similarly, recent
studies in Chile of students on the autism spectrum and students
with hearing impairments report that mathematics instruction
is primarily oriented toward the memorization and reproduction
of procedures (Lazarraga-Ojeda & Pifieiro, 2026; Pifieiro et al.,
2026). This evidence contrasts with the principles of high-qua-
lity mathematics education, in which conceptual understanding
and problem-solving are key elements (Dhersin et al., 2022;
NCTM, 2026). In this regard, the findings of the present review
reinforce the need to promote a different approach to mathe-
matics learning for students with ID, who typically receive tea-
ching approaches characterized by instrumental biases, which
have limited the students’ learning development (Broitman et
al., 2023; Lambert & Tan, 2017; Tan et al., 2019).

Secondly, there is growing interest in examining the cogni-
tive skills underlying mathematical competence, such as wor-
king memory, executive functions and domain specific cogni-
tive skills, including number sense. This trend is consistent with
research conducted in populations without disabilities, which
indicate that the study of these factors has implications for the
design of educational interventions aimed at strengthening
these skills and preventing future difficulties (Passolunghi &
Lanfranchi, 2012; Traff et al., 2023).

As for the methodological characteristics of the inclu-
ded studies, the majority are quantitative, with a small num-
ber employing qualitative and mixed-methods approaches.

This distribution highlights the need for grea-
ter methodological diversification in research.

In this respect, qualitative studies allow for contextuali-
zed analyses of teaching and learning processes, while the
mixed-methods approaches offer more robust findings on the
phenomenon under study (Creswell & Creswell, 2018).

Implications of the results

The results of this systematic review bear important implica-
tions for educational practice, public policy, and future research
on teaching and learning of mathematics among primary school
students with ID. The evidence highlights these students’ poten-
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tial for developing mathematical competencies, countering the
low expectations and limiting beliefs that have historically
perpetuated educational inequities (Daniel, 2024; Faragher,
2023). Furthermore, the findings offer guidance for the design
of mathematics learning experiences focused on understanding.
They also help identify priority areas for developing and stren-
gthening the teaching strategies of both practicing and pre-ser-
vice teachers, based on the areas least addressed in the studies
analyzed and informed by the aspects most frequently addres-
sed in the reviewed research.

In addition to the above, these findings provide information
of relevance to policymakers by synthesizing findings from
international research on mathematics learning among students
with ID. Within this framework, the study contributes evidence
on the educational outcomes of students with disabilities, the-
reby enabling an analysis of the impact of inclusive education
approaches in terms of access, participation, and learning (Cote
& Banks, 2025).

With respect to the implications for future research,
the findings of this review suggest the need to carry out
studies that include samples of participants with mode-
rate, severe, and profound ID; that is, subgroups of indi-
viduals who require more intensive levels of support.
Likewise, the use of research designs that integrate quantitative
and qualitative methodologies is recommended, along with the
incorporation of individual and contextual variables, to better
understand the learning and achievement in mathematics of
these students.

Review limitations

Several limitations should be considered when interpreting
the results of the review. First, additional search strategies were
not included, such as reviewing gray literature or screening
reference lists. This may have increased the risk of publication
bias toward studies reporting positive results or led to the exclu-
sion of relevant studies. Secondly, a significant number of arti-
cles were unavailable for partial or full download, a limitation
that may have resulted in the exclusion of promising research.
Thirdly, in the screening phase, while discrepancies in article
exclusions were resolved through consensus meetings, no for-
mal measures were used to assess the level of agreement, thus
increasing the risk of decisions influenced by subjective criteria.
A fourth limitation concerns the type of synthesis: the hetero-
geneity of the included articles may have prevented the iden-
tification of nuances reflected in the diversity of the research.

Finally, although the protocol was published on OSF, the
absence of prospective registration affects the transparency and
reproducibility of the process.

Conclusions

An initial conclusion is that over the past 25 years, empiri-
cal research on mathematical achievement among schoolchil-
dren with intellectual disabilities has focused predominantly on
quantitatively oriented intervention studies. A second conclu-
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sion is that the learning outcomes assessed in mathematics have
focused on procedural skills in the area of numbers and basic
operations.

This conclusion highlights the need to expand research
toward conceptual knowledge and problem-solving, thereby
informing school practices with the potential to reduce inequa-
lities and segregating perspectives in mathematics teaching
to students with ID. Finally, research on domain general and
domain specific cognitive skills has not yet translated into early
interventions that align with the importance of these variables,
as precursors of early mathematical competence and future
mathematical learning.

Authors contribution

Conceptualization: O.L., G.C.E.
Methodology: O.L.

Data curation: O.L., G.C.E., CR.R.

Formal analysis: O.L.

Validation: G.C.E., C.R.R.

Writing — Original draft: O.L.

Writing — Review & editing: G.C.E., CR.R.

Funding

This work was funded by ANID Fondecyt [1230363, 2023];
ANID, National Doctoral Fellowship [21241135, 2024]; and
ANID Support [AFB240004, 2024]. The funding sources did
not participate in the study design, data collection, data man-
agement, data analysis, interpretation of results, manuscript
preparation, or the decision to submit the manuscript for pub-
lication.

Conlflict of interests
The authors declare that there is no conflict of interests.
Data availability statement
The data supporting the results and conclusions of this study
are available on OSF at https://doi.org/10.17605/OSF.I0/6SQ9K

(data matrix) and at https:/doi.org/10.17605/OSF.I0/Z75]E
(individual bias risk assessment).

References

**References marked with an asterisk indicate studies included in the
review.

*Abreu-Mendoza, R. A., & Arias-Trejo, N. (2015). Numerical and
area comparison abilities in Down syndrome. Research in
Developmental Disabilities, 41, 58-65. https:/doi.org/10.1016/].
ridd.2015.05.008

*Ahmad, A. C., Adiat, T. B., Ghazali, M., & Omar, S. (2 13). Number
counting among students with mild intellectual disability in
Penang: A case study. Procedia-Social and Behavioral Sciences,
97, 377-383. https:/doi.org/10.1016/1.sbspro.2013.10.248



https://doi.org/10.17605/OSF.IO/6SQ9K  
https://doi.org/10.17605/OSF.IO/Z75JE  
https://doi.org/10.1016/j.ridd.2015.05.008
https://doi.org/10.1016/j.ridd.2015.05.008
https://doi.org/10.1016/j.sbspro.2013.10.248

Lagos Garrido et al.

*Ahmad, J., Agustina, R., Farida, N., & Nurlaila, S. (2023).
Mathematics ability of students with intellectual disability. 47P
Conference Proceedings, 2595(1), Article 060001. https:/doi.
org/10.1063/5.0123775

*Agheana, V., & Folostina, R. (2015). The development of the logical
operators in students with intellectual disability. Procedia-Social
and Behavioral Sciences, 197,2369-2376. https://doi.org/10.1016/].
sbspro.2015.07.289

*Agheana, V., & Dutd, N. (2015). Achievements of numeracy
abilities to children with Down syndrome: Psycho-pedagogical
implications. Procedia-Social and Behavioral Sciences, 186, 38-
45. https://doi.org/10.1016/j.sbspro.2015.04.068

Alhwaiti, M. M. (2022). An updated evidence-based practice review
on teaching Mathematics to students with intellectual disabilities.
International Journal of Computer Science and Network Security,
22(5), 255-265. https://doi.org/10.22937/TJCSNS.2022.22.5.36

*Altindag Kumas, O. (2024). The power of digital story in early
Mathematics education: Innovative approaches for children
with intellectual disabilities. PloS ONE, 19(4), 1-17. https:/doi.

Psychology, Society & Education

and maintenance of mathematics for students with intellectual
disability. International Journal of Developmental Disabilities,
67(3), 217-228. https://doi.org/10.1080/20473869.2019.1640999

Broitman, C., Cobeiias, P., Escobar, M., Grimaldi, V., & Sancha, 1.
E. (2023) Un estudio sobre la enseflanza de las matematicas a
alumnos con discapacidad en escuelas de educacion especial y
comun. Revista Colombiana de Educacion, 87, 278-306. https://
doi.org/10.17227/rce.num87-12080

*Brown, D. J., Ley, J., Evett, L., & Standen, P. (2011). Can participating
in games based learning improve mathematic skills in students
with intellectual disabilities? 2011 I[EEE Ist International
Conference on Serious Games and Applications for Health
(SeGAH), Braga, Portugal, 2011, pp. 1-9. https:/doi.org/10.1109/
SeGAH.2011.6165461

*Bruno, A., Polo-Blanco, 1., Gonzalez-Lopez, M. J., & Gonzailez-
Sanchez, J. (2021). Strategies for solving addition problems using
modified schema-based instruction in students with intellectual
disabilities. Mathematics, 9(15), Article 1814. https:/doi.
org/10.3390/math9151814

org/10.1371/journal.pone.0302128

*Altindag Kumas, O., & Sardohan Yildirim, A. E. (2024). Development
of early numeracy skills in children with moderate intellectual
disability. Journal of Intellectual Disabilities, 28(2), 343-358.
https:/doi.org/10.1177/17446295241228897

Asociacion Americana de Discapacidades Intelectuales y del
Desarrollo  (2021). Discapacidad intelectual. Definicion,
diagnostico, clasificacion y sistema de apoyo (12* ed.). TEA.

Ato, M., & Vallejo G. (2015). Diserio de investigacion en psicologia.
(2 ed.). Piramide.

*Baglama, B., Yikmis, A., & Uzunboylu, H. (2022). The effects of
computer-based video modelling on teaching problem-solving
skills to students with intellectual disabilities. Croatian Journal
of Education: Hrvatski casopis za odgoj i obrazovanje, 24(3), 689-
717. https://doi.org/10.15516/cje.v24i3.4142

Bitsakos, N. (2025). Early school leaving: Definition, causes, and
consequences. Encyclopedia, 5(4), Article 205. https:/doi.

*Cakir, O., Teker, E., & Can Aybek, E. (2015). The effect of adaptive
learning environment in teaching the number concept to students
with intellectual disabilities. Croatian Journal of Education:
Hrvatski ¢asopis za odgoj i obrazovanje, 17(4), 199-221. https:/
doi.org/10.15516/cie.v17i0.1122

*Camos, V. (2009). Numerosity Discrimination in children with Down
syndrome. Developmental Neuropsychology, 34(4), 435-447.
https://doi.org/10.1080/87565640902964557

Campbell, M., McKenzie, J. E., Sowden, A., Katikireddi, S. V.,
Brennan, S. E., Ellis, S., ... & Thomson, H. (2020). Synthesis
without meta-analysis (SWiM) in systematic reviews: reporting
guideline. BMJ, 368, Article 16890. https:/doi.org/10.1136/bmj.
16890

*Cechin, M. B. C,, Costa, A. C., & Dorneles, B. V. (2013). Teaching
arithmetic facts to students with intellectual disabilities.
Revista Brasileira de Educagdo Especial, 19, 79-92. https:/doi.
org/10.1590/S1413-65382013000100006

org/10.3390/encyclopedia5040205

Booth, A., Sutton, A., Clowes, M., & Martyn-St James, M. (2022).
Systematic Approaches to a Successful Literature Review. Sage
Publications. https:/doi.org/10.4135/9781036232009

Bowman, J. A.,J. McDonnell, J. H. Ryan, & O. Fudge-Coleman. (2019).
Effective Mathematics instruction for students with moderate and
severe disabilities: A review of the literature. Focus on Autism
and Other Developmental Disabilities, 34(4), 195-204. https://doi.
org/10.1177/1088357619827932

*Brankaer, C., Ghesquicre, P., & De Smedt, B. (2013). The development
of numerical magnitude processing and its association with
working memory in children with mild intellectual disabilities.
Research in Developmental Disabilities, 34(10), 3361-3371. https://
doi.org/10.1016/j.ridd.2013.07.001

*Brankaer, C., Ghesquicre, P., & De Smedt, B. (2015). The effect of
a numerical domino game on numerical magnitude processing
in children with mild intellectual disabilities. Mind, Brain, and
Education, 9(1), 29-39. https://doi.org/10.1111/mbe.12065

*Bowman, J. A., McDonnell, J., Ryan, J., Coleman, O. F., Conradi,
L. A., & Eichelberger, C. (2020). Effects of general education
teacher-delivered embedded instruction to teach students with
intellectual disability to solve word problems. Education and
Training in Autism and Developmental Disabilities, 55(3), 318-331.
https://www.jstor.org/stable/27077923

*Bouck, E. C., Park, J., & Shurr, J. (2021). Using the virtual-
representational instructional sequence to support the acquisition

17

Chacon, T. & Curbera, G. (2020). El impacto socioecondémico de la
Matematica en Espafia. In D. Martin de Diego (Cord.) Libro blanco
de las matematicas (pp. 337-374). Fundacion Ramon Areces &
Real Sociedad Matematica Espafiola.

*Charitaki, G., Soulis, S. G., & Alevriadou, A. (2023). Factor structure
of early numeracy: evaluation of a measurement model in Greek-
speaking children with intellectual disabilities. International
Journal of Developmental Disabilities, 69(4), 505-514. https:/doi.
org/10.1080/20473869.2021.1950496

*Charitaki, G., Alevriadou, A., & Soulis, S. G. (2024). Early numeracy
profiles in young children with intellectual disabilities: The role
of cognitive functions. Journal of Intellectual Disabilities, 28(1),
48-66. https:/doi.org/10.1177/17446295221117021

*Cheong, J. M., Walker, Z. M., & Rosenblatt, K. (2017). Numeracy
abilities of children in grades 4 to 6 with mild intellectual disability
in Singapore. International Journal of Disability, Development
and Education, 64(2), 150-168. https://doi.org/10.1080/103491
2X.2016.1188891

*Chung, K. K. H.,, & Tam, Y. H. (2005). Effects of cognitive-
based instruction on mathematical problem solving by learners
with mild intellectual disabilities. Journal of Intellectual
& Developmental Disability, 304), 207-216. https://doi.
org/10.1080/13668250500349409

Cooke, A., Smith, D., & Booth, A. (2012). Beyond PICO: The
SPIDER tool for qualitative evidence synthesis. Qualitative



https://doi.org/10.1063/5.0123775
https://doi.org/10.1063/5.0123775
https://doi.org/10.1016/j.sbspro.2015.07.289
https://doi.org/10.1016/j.sbspro.2015.07.289
https://doi.org/10.1016/j.sbspro.2015.04.068
https://doi.org/10.22937/IJCSNS.2022.22.5.36
https://doi.org/10.1371/journal.pone.0302128
https://doi.org/10.1371/journal.pone.0302128
https://doi.org/10.1177/17446295241228897
https://doi.org/10.15516/cje.v24i3.4142
https://doi.org/10.3390/encyclopedia5040205
https://doi.org/10.3390/encyclopedia5040205
https://doi.org/10.4135/9781036232009
https://doi.org/10.1177/1088357619827932
https://doi.org/10.1177/1088357619827932
https://doi.org/10.1016/j.ridd.2013.07.001
https://doi.org/10.1016/j.ridd.2013.07.001
https://doi.org/10.1111/mbe.12065
https://www.jstor.org/stable/27077923
https://doi.org/10.1080/20473869.2019.1640999
https://doi.org/10.17227/rce.num87-12080
https://doi.org/10.17227/rce.num87-12080
https://doi.org/10.1109/SeGAH.2011.6165461
https://doi.org/10.1109/SeGAH.2011.6165461
https://doi.org/10.3390/math9151814
https://doi.org/10.3390/math9151814
https://doi.org/10.15516/cje.v17i0.1122
https://doi.org/10.15516/cje.v17i0.1122
https://doi.org/10.1080/87565640902964557
https://doi.org/10.1136/bmj.l6890
https://doi.org/10.1136/bmj.l6890
https://doi.org/10.1590/S1413-65382013000100006
https://doi.org/10.1590/S1413-65382013000100006
https://doi.org/10.1080/20473869.2021.1950496
https://doi.org/10.1080/20473869.2021.1950496
https://doi.org/10.1177/17446295221117021
https://doi.org/10.1080/1034912X.2016.1188891
https://doi.org/10.1080/1034912X.2016.1188891
https://doi.org/10.1080/13668250500349409
https://doi.org/10.1080/13668250500349409

Lagos Garrido et al.

Health Research, 22(10), 1435-1443.
org/10.1177/1049732312452938

Cote, A. & Banks, L. M. (Eds.). (2025). Global Disability Inclusion
Report: Accelerating disability inclusion in a diverse and changing
world. UNICEF.

Creswell, J. W., & Creswell, J. D. (2018). Research design: qualitative,
quantitative, and mixed methods approaches (5th ed.). Sage.

*Cuskelly, M., & Faragher, R. (2019). Developmental dyscalculia and
Down syndrome: Indicative evidence. International Journal of
Disability, Development and Education, 66(2), 151-161. https:/doi.

https://doi.

Psychology, Society & Education

*Gil Clemente, M. E., & Cogolludo-Agustin, J. 1. (2019). The
effectiveness of teaching geometry to enhance mathematical
understanding in children with Down syndrome. International
Journal of Disability, Development and Education, 66(2), 186-
205. https://doi.org/10.1080/1034912X.2019.1571171

*Gil-Clemente, E., Gasca, A. M., & Badias, R. P. (2024). Involving
parents and family environment for enhancing the mathematics
education of children with Down syndrome. Journal of Policy and
Practice in Intellectual Disabilities, 21(3), Article e12518. https:/
doi.org/10.1111/jppi.12518

org/10.1080/1034912X.2019.1569209

Daniel, J. (2024). The academic achievement gap between students
with and without special educational needs and disabilities.
European Journal of Special Needs Education, 40(3), 539-556.
https://doi.org/10.1080/08856257.2024.2400771

*David, C., Costescu, C., & Rosan, A. (2025). A preliminary study
of a Math digital based intervention in children with intellectual
disabilities. Research in Developmental Disabilities, 159, Article
104947. https://doi.org/10.1016/j.ridd.2025.104947

*Dekker, M. C., Ziermans, T. B., & Swaab, H. (2016). The impact
of behavioural executive functioning and intelligence on math
abilities in children with intellectual disabilities. Journal of
Intellectual Disability Research, 60(11), 1086-1096. https:/doi.
org/10.1111/5ir.12276

Dhersin, J.-S., Kaper, H., Ndifon, W., Roberts, F., Rousseau, C., &
Ziegler, G. M. (Eds.). (2022). Mathematics for action: supporting
science-based decision-making. UNESCO.

*Devita, D., Hardianti, D., Desmayanasari, D., Hesti, Lestari, F.,
Noprisa, & Marhani. (2023). Analysis of mathematics learning on
mild intellectual disabilities students in special school. Proceeding
of International Summit on Education, Technology and Humanity,
2727(1), 1-8. https://doi.org/10.1063/5.0141802

Diaz-Simon, N., & Ansari, D. (2025). Learning arithmetic strategies:
The roles of individual and contextual factors. Advances in Child
Development and Behavior, 68, 187-221. https://doi.org/10.1016/
bs.acdb.2025.03.004

*Djuric-Zdravkovic, A., Japundza-Milisavljevic, M., & Macesic-
Petrovic, D. (2011). Arithmetic operations and attention in children
with intellectual disabilities. Education and Training in Autism
and Developmental Disabilities, 46(2), 214-219.

*Dolscheid, S., Ostrowski, L., & Verlage, H. (2022). Only approximately
the same: Approximate Number skills in typically developing
children and children with down syndrome. International Journal
of Disability, Development and Education, 69(5), 1573-1582.
https://doi.org/10.1080/1034912X.2020.1821871

*Puri¢-Zdravkovi¢, A., Japundza-Milisavljevi¢, M., & Macesic¢-
Petrovi¢, D. (2011). Thinking structures and mathematical
achievements in children with mild intellectual disabilities.
Croatian Journal of Education: Hrvatski casopis za odgoj i
obrazovanje, 13(3), 142-176.

Faragher, R. M. (2023). Individual student characteristics, abilities and
personal qualities and the teacher’s role in improving Mathematics
learning outcomes. In A. Manizade, N. Buchholtz, & K. Beswick
(Eds.), The evolution of research on teaching Mathematics.
Mathematics education in the digital era (pp. 227-253). Springer.
https://doi.org/10.1007/978-3-031-31193-2 8

*Foster, M. E., Sevcik, R. A., Romski, M., & Morris, R. D. (2014).
Effects of phonological awareness and naming speed on
mathematics skills in children with mild intellectual disabilities.
Developmental Neurorehabilitation, 18(5), 304-316. https:/doi.or
2/10.3109/17518423.2013.843603

18

*Gilligan-Lee, K. A., McGuigan, K., & Snellgrove, H. (2025, March).
A pilot study of the effectiveness of the Maths for Life programme
for children with Down syndrome. Frontiers in Education, 9,
Article 1453156. https://doi.org/10.3389/feduc.2024.1453156

Guzméan Rivera, M. A., Escudero-Nahén, A., y Canchola-
Magdaleno, S. L. (2020). “Gamificacion” de la ensefianza para
ciencia, tecnologia, ingenieria y matematicas: Cartografia
conceptual. Sinéctica, (54), ¢1009. .https:/doi.org/10.31391/s2007-
7033(2020)0054-002

*Henry, L., & MacLean, M. (2003). Relationships between working
memory, expressive vocabulary and arithmetical reasoning in
children with and without intellectual disabilities. Educational
and Child Psychology, 20(3), 51-63.

Hong, Q. N., Pluye, P., Fabregues, S., Bartlett, G., Boardman, F.,
Cargo, M., Dagenais, P., Gagnon, M.-P., Griffiths, F., Nicolau, B.,
O’Cathain, A., Rousseau, M.-C., & Vedel, 1. (2018). Mixed Methods
Appraisal Tool (MMAT), version 2018. Canadian Intellectual
Property Office.

*Hord, C., & Xin, Y. P. (2015). Teaching area and volume to students
with mild intellectual disability. The Journal of Special Education,
49(2), 118-128. https://doi.org/10.1177/0022466914527826

*Janssen, R., De Boeck, P., Viaene, M., & Vallaeys, L. (1999).
Simple mental addition in children with and without mild mental
retardation. Journal of Experimental Child Psychology, 74(3), 261-
281. https://doi.org/10.1006/jecp.1999.2527

*Jimenez, B. A., & Staples, K. (2015). Access to the common core state
standards in Mathematics through early numeracy skill building
for students with significant intellectual disability. Education and
Training in Autism and Developmental Disabilities, 50(1), 17-30.
http:/www.jstor.org/stable/24827498

*Jimenez, B., & Saunders, A. (2019). Increasing efficiency in
mathematics: Teaching subitizing to students with moderate
intellectual disability. Journal of Developmental and Physical
Disabilities, 31(1), 23-37. https://doi.org/10.1007/s10882-018-
9624-y

*Jimenez, B. A., & Besaw, J. (2020). Building early numeracy through
virtual manipulatives for students with intellectual disability and
autism. Education and Training in Autism and Developmental
Disabilities, 55(1), 28-44. https://www.jstor.org/stable/26898712

*Karabulut, A., & Ozmen, E. R. (2018). Effect of “understand and
solve!” strategy instruction on mathematical problem solving
of students with mild intellectual disabilities. International
Electronic Journal of Elementary Education, 11(2), 77-90. https://
www.iejee.com/index.php/IEJEE/article/view/644

*Klefbeck, K. (2020). Lesson study for students with intellectual
disability. International Journal for Lesson & Learning Studies,
9(3), 245-259. https://doi.org/10.1108/1JLLS-12-2019-0082

*Kroesbergen, E. H., & Van Luit, J. E. H. (2005). Constructivist
Mathematics education for students with mild mental retardation.
European Journal of Special Needs Education, 20(1), 107-116.
https://doi.org/10.1080/0885625042000319115



https://doi.org/10.1177/1049732312452938
https://doi.org/10.1177/1049732312452938
https://doi.org/10.1080/1034912X.2019.1569209
https://doi.org/10.1080/1034912X.2019.1569209
https://doi.org/10.1080/08856257.2024.2400771
https://doi.org/10.1016/j.ridd.2025.104947
https://doi.org/10.1111/jir.12276
https://doi.org/10.1111/jir.12276
https://doi.org/10.1063/5.0141802
https://doi.org/10.1016/bs.acdb.2025.03.004
https://doi.org/10.1016/bs.acdb.2025.03.004
https://doi.org/10.1080/1034912X.2020.1821871
https://doi.org/10.1007/978-3-031-31193-2_8
https://doi.org/10.3109/17518423.2013.843603
https://doi.org/10.3109/17518423.2013.843603
https://doi.org/10.1080/1034912X.2019.1571171
https://doi.org/10.1111/jppi.12518
https://doi.org/10.1111/jppi.12518
https://doi.org/10.3389/feduc.2024.1453156
https://doi.org/10.31391/s2007-7033(2020)0054-002
https://doi.org/10.31391/s2007-7033(2020)0054-002
https://doi.org/10.1177/0022466914527826
https://doi.org/10.1006/jecp.1999.2527
http://www.jstor.org/stable/24827498
https://doi.org/10.1007/s10882-018-9624-y
https://doi.org/10.1007/s10882-018-9624-y
https://www.jstor.org/stable/26898712
https://www.iejee.com/index.php/IEJEE/article/view/644
https://www.iejee.com/index.php/IEJEE/article/view/644
https://doi.org/10.1108/IJLLS-12-2019-0082
https://doi.org/10.1080/0885625042000319115

Lagos Garrido et al.

Lambert, R., & Tan, P. (2017). Conceptualizations of students with
and without disabilities as mathematical problem solvers in
educational research: A critical review. Education Sciences, 7(2),
Article 51. https://doi.org/10.3390/educsci7020051

*Lanfranchi, S., Berteletti, 1., Torrisi, E., Vianello, R., & Zorzi, M.
(2015). Numerical estimation in individuals with Down syndrome.
Research in Developmental Disabilities, 36, 222-229. https:/doi.
org/10.1016/j.ridd.2014.10.010

*Lanfranchi, S., Aventaggiato, F., Jerman, O., & Vianello, R. (2015).
Numerical skills in children with Down syndrome. Can they be
improved? Research in Developmental Disabilities, 45, 129-135.
https://doi.org/10.1016/1.ridd.2015.07.006

*Lanfranchi, S., Onnivello, S., Lunardon, M., Sella, F., & Zorzi, M.
(2021). Parent-based training of basic number skills in children
with Down syndrome using an adaptive computer game. Research
in Developmental Disabilities, 112, Article 103919. https:/doi.
org/10.1016/j.ridd.2021.103919

*Lanfranchi, S., Sella, F., Onnivello, S., Lunardon, M., & Zorzi, M.
(2022). Number estimation in Down syndrome: Cognition or
experience? Research in Developmental Disabilities, 131, Article
104363. https://doi.org/10.1016/j.ridd.2022.104363

Lizarraga-Ojeda, C., & Pifieiro, J. L. (2026). Mathematics teaching
practices in a special school for blind students. International
Electronic Journal of Mathematics Education, 21(1), Article
emO0870. https://doi.org/10.29333/iejme/17914

Murillo, F. J., & Graiia, R. (2020). ;Segregacion escolar por nivel
socioecondmico o por nivel de estudios de los padres? Revista
Iberoamericana sobre Calidad, Eficacia y Cambio en Educacion,
18(4), 9-29. https://doi.org/10.15366/reice2020.18.4.001

*Nar, S., & Batu, E. S. (2024). Assessing the efficacy of the concrete-
representational-abstract instructional sequence in teaching
basic addition facts to students with mild intellectual disability.
International Journal of Developmental Disabilities, 1-14. https:/
doi.org/10.1080/20473869.2024.2442781

National Council of Teachers of Mathematics. (2000). Principles and
standards for school mathematics. National Council of Teachers
of Mathematics.

National Council of Teachers of Mathematics. (2026). Preparing Math
teachers to support students with learning disabilities: a position
of the national council of teachers of Mathematics. National
Council of Teachers of Mathematics.

*Naude, T., Dada, S., & Bornman, J. (2022). The effect of an augmented
input intervention on subtraction word-problem solving for
children with intellectual disabilities: A preliminary study.
International Journal of Disability, Development and Education,
69(6), 1988-2009. https:/doi.org/10.1080/1034912X.2020.1840530

OECD. (2024). An evolution of mathematics curriculum: where it was,
where it stands and where it is going, OECD Publishing. https:/
doi.org/10.1787/0ffd89d0-en

*Ortega-Tudela, J. M., & Gomez-Ariza, C. J. (2006). Computer-
assisted teaching and mathematical learning in Down syndrome
children. Journal of Computer Assisted Learning, 22(4), 298-307.
https:/doi.org/10.1111/j.1365-2729.2006.00179.x

Page, M. J., Moher, D., Bossuyt, P. M., Boutron, I., Hoffmann, T.
C., Mulrow, C. D,, ... & McKenzie, J. E. (2021). PRISMA 2020
explanation and elaboration: updated guidance and exemplars for
reporting systematic reviews. BMJ, 372, Article 160. https:/doi.

Psychology, Society & Education

Passolunghi, M. C., & Lanfranchi, S. (2012). Domain-specific and
domain-general precursors of mathematical achievement: A
longitudinal study from kindergarten to first grade. British
Journal of Educational Psychology, 82(1), 42-63. https:/doi.
org/10.1111/5.2044-8279.2011.02039.x

*Paterson, S. J., Girelli, L., Butterworth, B., & Karmiloff-Smith, A.
(2006). Are numerical impairments syndrome specific? Evidence
from Williams syndrome and Down’s syndrome. Journal of Child
Psychology and Psychiatry, 47(2), 190-204. https://doi.org/10.1111/
1.1469-7610.2005.01460.x

Pifeiro, J. L., Acufa, X., & Calle, J. P. (2026). Teaching to teach
mathematics in the initial education of special education teacher:
The teacher educators’ perspective. Research in Mathematics
Education, 1-22. https://doi.org/10.1080/14794802.2025.2602003

*Porter, J. (2022). Can children with Down Syndrome judge relative
quantity? International Journal of Disability, Development and
Education, 69(6), 2059-2073. https:/doi.org/10.1080/103491
2X.2020.1830952

*Ranzato, E., Tolmie, A., & Van Herwegen, J. (2020). Perceptual
subitizing and conceptual subitizing in Williams syndrome and
Down syndrome: Insights from eye movements. Research in
Developmental Disabilities, 106, Article 103746. https:/doi.
org/10.1016/j.ridd.2020.103746

*Reis, M. G. A.D.,Cabral, L., Peres, E., Bessa, M., Valente, A., Morais,
R., Soares, S., Baptista, J., Aires, A., Escola, J. J., Bulas-Cruz,
J. A, & Reis, M. J. C. S. (2010). Using information technology
based exercises in primary mathematics teaching of children with
cerebral palsy and mental retardation: a case study. The Turkish
Online Journal of Educational Technology, 9(3), 106-118.

Robinson, K.M., Buchko, D.M. (2023). Longitudinal approaches
to investigating arithmetic concepts across the elementary and
middle school years. K. M. Robinson, A. K. Dubé, D. Kotsopoulos
(Eds.), Mathematical cognition and understanding (pp. 193-208)
Springer. https:/doi.org/10.1007/978-3-031-29195-1 10

*Root, J. R., Henning, B., & Boccumini, E. (2018). Teaching students
with autism and intellectual disability to solve algebraic word
problems. Education and Training in Autism and Developmental
Disabilities, 53(3), 325-338. https:/www.jstor.org/stable/26563472

San Martin, C., Martinez, M. V., Rojas, F., Ramirez, C., & Caceres,
A. (2025). Mathematics education for students with intellectual
disabilities: Beliefs of Chilean special education teachers.
International Journal of Disability, Development and Education,
72(3), 405-420. https://doi.org/10.1080/1034912X.2024.2427614

*Schnepel, S., Krdhenmann, H., Sermier Dessemontet, R., & Moser
Opitz, E. (2020). The mathematical progress of students with
an intellectual disability in inclusive classrooms: Results of a
longitudinal study. Mathematics Education Research Journal,
32(1), 103-119. https://doi.org/10.1007/s13394-019-00295-w

Schnepel, S. & Aunio, P. (2022). A systematic review of mathematics
interventions for primary school students with intellectual
disabilities. European Journal of Special Needs Education, 37(4),
663-678. https:/doi.org/10.1080/08856257.2021.1943268

*Schold, D., Ostergren, R., Levén, A., Hassler-Hallstedt, M., &
Traff, U. (2024). App-based mathematical intervention for youth
with intellectual disabilities: A randomised controlled trial.
Scandinavian Journal of Educational Research, 68(4), 689-701.
https://doi.org/10.1080/00313831.2023.2175250

org/10.1136/bmj.n160

Park, J., Bouck, C. & Josol, C. (2020). Maintenance in Mathematics
for individuals with intellectual disability: A systematic review
of literature. Research in Developmental Disabilities, 105, Article
103751. https://doi.org/10.1016/j.ridd.2020.103751

19

*Sella, F., Lanfranchi, S., & Zorzi, M. (2013). Enumeration skills in
Down syndrome. Research in Developmental Disabilities, 34(11),
3798-3806. https://doi.org/10.1016/j.ridd.2013.07.038

*Sella, F., Onnivello, S., Lunardon, M., Lanfranchi, S., & Zorzi, M.
(2021). Training basic numerical skills in children with Down



https://doi.org/10.3390/educsci7020051
https://doi.org/10.1016/j.ridd.2014.10.010
https://doi.org/10.1016/j.ridd.2014.10.010
https://doi.org/10.1016/j.ridd.2015.07.006
https://doi.org/10.1016/j.ridd.2021.103919
https://doi.org/10.1016/j.ridd.2021.103919
https://doi.org/10.1016/j.ridd.2022.104363
https://doi.org/10.29333/iejme/17914
https://doi.org/10.15366/reice2020.18.4.001
https://doi.org/10.1080/20473869.2024.2442781
https://doi.org/10.1080/20473869.2024.2442781
https://doi.org/10.1080/1034912X.2020.1840530
https://doi.org/10.1787/0ffd89d0-en
https://doi.org/10.1787/0ffd89d0-en
https://doi.org/10.1111/j.1365-2729.2006.00179.x
https://doi.org/10.1136/bmj.n160
https://doi.org/10.1136/bmj.n160
https://doi.org/10.1016/j.ridd.2020.103751
https://doi.org/10.1111/j.2044-8279.2011.02039.x
https://doi.org/10.1111/j.2044-8279.2011.02039.x
https://doi.org/10.1111/j.1469-7610.2005.01460.x
https://doi.org/10.1111/j.1469-7610.2005.01460.x
https://doi.org/10.1080/14794802.2025.2602003
https://doi.org/10.1080/1034912X.2020.1830952
https://doi.org/10.1080/1034912X.2020.1830952
https://doi.org/10.1016/j.ridd.2020.103746
https://doi.org/10.1016/j.ridd.2020.103746
https://doi.org/10.1007/978-3-031-29195-1_10
https://www.jstor.org/stable/26563472
https://doi.org/10.1080/1034912X.2024.2427614
https://doi.org/10.1007/s13394-019-00295-w
https://doi.org/10.1080/08856257.2021.1943268
https://doi.org/10.1080/00313831.2023.2175250
https://doi.org/10.1016/j.ridd.2013.07.038

Lagos Garrido et al.

syndrome using the computerized game “The Number Race”.
Scientific Reports, 11(1), 2087. https:/doi.org/10.1038/s41598-020-
78801-5

*Sermier Dessemontet, R., Moser Opitz, E., & Schnepel, S. (2020).
The profiles and patterns of progress in numerical skills of primary
school students with mild and moderate intellectual disability.
International Journal of Disability, Development and Education,
67(4), 409-423. https://doi.org/10.1080/1034912X.2019.1608915

*Simms, V., Karmiloff-Smith, A., Ranzato, E., & Van Herwegen,
J. (2020). Understanding number line estimation in Williams
syndrome and Down syndrome. Journal of Autism and
Developmental Disorders, 50(2), 583-59. https://doi.org/10.1007/
s10803-019-04268-7

*Soltani, A., & Mirhosseini, S. (2020). The contribution of general
cognitive abilities and specific number skills toward arithmetic
performance in students with mild intellectual disability.
International Journal of Disability, Development and Education,
67(5), 547-562. https:/doi.org/10.1080/1034912X.2019.1619673

Spooner, F., Root, J. R., Saunders, A. F., & Browder, D. M. (2019). An
updated evidence-based practice review on teaching Mathematics
to students with moderate and severe developmental disabilities.
Remedial and Special Education, 40(3), 150-165. https:/doi.
org/10.1177/0741932517751055

*Susatya, E., Andriyani, & Setyawan, F. (2023). Mental
retardation student’ arithmetic problem-solving ability of
through computational thinking-oriented approach. AIP

Conference Proceedings, 2733(1), Article 030041. https:/doi.
org/10.1063/5.0141782

Tan, P., Lambert, R., Padilla, A., & Wieman, R. (2019). A disability
studies in mathematics education review of intellectual
disabilities: Directions for future inquiry and practice. Journal
of Mathematical Behavior, 54, Article 100672. https:/doi.
org/10.1016/j.jmathb.2018.09.00

Tassé, M. J., & Balboni, G. (2021). Theories and measurement
of adaptive behavior. In L. M. Glidden, L. Abbeduto, L. L.
Mclntyre, & M. J. Tassé (Eds.), APA handbook of intellectual and
developmental disabilities: foundations (pp. 425-450). American
Psychological Association. https:/doi.org/10.1037/0000194-016

Triff, U., Skagerlund, K., Ostergren, R., & Skagenholt, M. (2023).
The importance of domain-specific number abilities and domain-
general cognitive abilities for early arithmetic achievement and
development. British Journal of Educational Psychology, 93(3),
825-841. https://doi.org/10.1111/bjep.12599

*Tuset, 1., Bruno, A., & Noda, A. (2019). Subitisation in number
tasks in children with Down syndrome. International Journal of
Disability, Development and Education, 66(2), 162-170. https:/
doi.org/10.1080/1034912X.2019.1571170

*Tzanakaki, P., Hastings, R. P., Grindle, C. F., Hughes, J. C., & Hoare, Z.
(2014). An individualized numeracy curriculum for children with
intellectual disabilities: A single blind pilot randomized controlled
trial. Journal of Developmental and Physical Disabilities, 26(5),
615-632. https://doi.org/10.1007/s10882-014-9387-z

*Uzun, A., Gokkurt Ozdemir, B., Cetindz, E. E., & Sahan, G. (2022).
Teaching subtraction with the think-aloud method to a student
with mild intellectual disability. Education and Science, 47(210),
321-356. https://doi.org/10.15390/EB.2022.10491

20

Psychology, Society & Education

*Van Herwegen, J., Ranzato, E., Karmiloff-Smith, A., & Simms, V.
(2020). The foundations of mathematical development in Williams
syndrome and Down syndrome. Journal of Applied Research in
Intellectual Disabilities, 33(5), 1080-1089. https://doi.org/10.1111/
jar.12730

*Vostanis, A., Padden, C., Chiesa, M., Rizos, K., & Langdon,
P. E. (2021). A precision teaching framework for improving
mathematical skills of students with intellectual and developmental
disabilities. Journal of Behavioral Education, 30(4), 513-533.
https://doi.org/10.1007/s10864-020-09394-2

*Wijayanti, D. S., Hastuti, W. D., & Kristiawan, U. (2022). The effect
of the numbers lotto media on the ability of simple arithmetic in
the children with intellectual disability. 2022 2nd International
Conference on Information Technology and Education (ICIT&E),
Malang, Indonesia, 2022, pp. 217-220. https:/doi.org/10.1109/
ICITES4466.2022.9759874

Xu, Z. (2023). Examining the factors influencing mathematics
academic achievement in mainland China: A multilevel analysis.
Oxford Review of Education, 49(3), 390-407. https://doi.org/10.10
80/03054985.2022.2091537

Xu, Z. (2023). Examining the factors influencing mathematics
academic achievement in mainland China: A multilevel analysis.
Oxford Review of Education, 49(3), 390-407. https://doi.org/10.10
80/03054985.2022.2091537

Xin, W., Liu, C., Zhang, Z., & Yao, X. (2024). A person-centred
examination of inclusive teachers’ beliefs about teaching
students with intellectual and developmental disabilities: profiles
and relations to teacher efficacy. International Journal of
Developmental Disabilities, 70(8), 1507-1519. https:/doi.org/10.10
80/20473869.2023.2196470

*Yakubova, G., & Bouck, E. C. (2014). Not all created equally:
Exploring calculator use by students with mild intellectual
disability. Education and Training in Autism and Developmental
Disabilities, 111-126. https://www.jstor.org/stable/23880659

*Y1lmaz-Yenioglu, B., & Sonmez-Kartal, M. (2023). The effectiveness
of the activity package based on direct instruction method
in developing the number sense of children with intellectual
disabilities. Ozel Egitim Dergisi, 24(1), 19-35. https:/doi.
org/10.21565/0zelegitimdergisi.942986

*Zikl, P., Havlickova, K., Holoubkova, N., Hrni¢kova, K., & Volfova,
M. (2015). Mathematical literacy of pupils with mild intellectual
disabilities. Procedia-Social and Behavioral Sciences, 174, 2582-
2589. https://doi.org/10.1016/j.sbspro.2015.01.936

*Zilaey, S., Adibsereshki, N., & Pourmohamadreza-Tajrishi, M.
(2017). Attention program and math performance of students with
intellectual disability. lranian Rehabilitation Journal, 15(4), 333-
340. http://irj.uswr.ac.ir/article-1-759-en.html

Material complementario

https://doi.org/10.17605/OSE.IO/CWE4Q



https://doi.org/10.1038/s41598-020-78801-5
https://doi.org/10.1038/s41598-020-78801-5
https://doi.org/10.1080/1034912X.2019.1608915
https://doi.org/10.1007/s10803-019-04268-7
https://doi.org/10.1007/s10803-019-04268-7
https://doi.org/10.1080/1034912X.2019.1619673
https://doi.org/10.1177/0741932517751055
https://doi.org/10.1177/0741932517751055
https://doi.org/10.1063/5.0141782
https://doi.org/10.1063/5.0141782
https://doi.org/10.1016/j.jmathb.2018.09.00
https://doi.org/10.1016/j.jmathb.2018.09.00
https://psycnet.apa.org/doi/10.1037/0000194-016
https://doi.org/10.1111/bjep.12599
https://doi.org/10.1080/1034912X.2019.1571170
https://doi.org/10.1080/1034912X.2019.1571170
https://doi.org/10.1007/s10882-014-9387-z
https://doi.org/10.15390/EB.2022.10491
https://doi.org/10.1111/jar.12730
https://doi.org/10.1111/jar.12730
https://doi.org/10.1007/s10864-020-09394-2
https://doi.org/10.1109/ICITE54466.2022.9759874
https://doi.org/10.1109/ICITE54466.2022.9759874
https://doi.org/10.1080/03054985.2022.2091537
https://doi.org/10.1080/03054985.2022.2091537
https://doi.org/10.1080/03054985.2022.2091537
https://doi.org/10.1080/03054985.2022.2091537
https://doi.org/10.1080/20473869.2023.2196470
https://doi.org/10.1080/20473869.2023.2196470
https://www.jstor.org/stable/23880659
https://doi.org/10.21565/ozelegitimdergisi.942986
https://doi.org/10.21565/ozelegitimdergisi.942986
https://doi.org/10.1016/j.sbspro.2015.01.936
http://irj.uswr.ac.ir/article-1-759-en.html
https://doi.org/10.17605/OSF.IO/CWE4Q

	_Hlk187058592
	RANGE!B69
	RANGE!B6
	RANGE!B13
	RANGE!B12
	RANGE!B4
	RANGE!B3
	RANGE!B5
	RANGE!B7

