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Introduction: The present study aimed to determine the effectiveness of an educational intervention
based on Piaget's cognitive approach to the mathematical performance of students with particular
learning disabilities in elementary school.

Methods: The research method was experimental, and a single case study design was used. The
statistical population of this study is all fifth-grade elementary students with learning disabilities who
were studying in regular schools in the five districts of Isfahan in the academic year 2019 to 2020.
Using the purposeful sampling method, three students who met the inclusion criteria were selected
and participated in the study. The research instruments were Raven the 1Q test, the standard diagnos-
tic test with KeyMath, and the fifth-grade elementary mathematical performance test. In the treatment
sessions, all three subjects were observed for four sessions before the intervention, and thus, their
baseline was determined. Then, a training package based on Piaget's cognitive approach was imple-
mented individually for each participant. The intervention consisted of eight training sessions; during
each session, the case was individually trained in cognition for 45 minutes, and at the end, three
follow-up sessions were performed. To analyze the data, after drawing the graph and the stability and
trend chamber for the graphs, the effectiveness of the independent variable on the dependent variable
was evaluated by using the in situ and intra situational analysis method.

Results: During the visual analysis of the data graph, the intervention was effective in all 3 cases.
The percentage of non-overlapping data (PND) in both baseline and intervention positions was
effective in all three cases. Based on Piaget's approach, the results showed that cognitive education
significantly improves math performance in children with math learning disabilities.

Conclusion: According to the research results, it is suggested that education based on Piaget's
cognitive approach as an effective educational method be considered by educators and therapists

of children with particular learning disabilities.

Citation: Abbaspour A, Faramarzi S. The effect of educational interventions based on Piaget's cognitive approach on the
math performance of students with a specific learning disorder. Advances in Cognitive Sciences. 2022;24(1):12-27.

Extended Abstract

Introduction

Specific Learning Disorders (SLD), as a learning disor-
der, are neurodevelopmental and neurological disorders
that commonly begin at early school age and might not

be identified until adolescence or even young adulthood.
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Specific Learning Disorders take different forms, and
mathematics learning disorder is one of the most im-
portant. Students with mathematics disorders experience

more problems across the grades because the math con-
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tent is usually the basis for the next one. Therefore, an
early educational intervention that takes into account
students’ weaknesses and improves their performance
seems necessary.

Also, various studies were conducted to improve chil-
dren's mathematics performance with learning disorders.
Different approaches and methods were used, among
which this study might refer to the cognitive approach
and Piaget’s teaching method. Piaget’s work on children’s
cognitive development, primarily quantitative concepts
in education, has attracted much attention and focuses on
the developmental stages of children’s cognition. That
study on young children’s quantitative development has
provided math educators with essential insights into how
children learn math concepts and ideas.

According to the research literature, the question is
whether education based on Piaget’s method can improve
the mathematical performance of students with SLD.
Since the research on this topic is still scanty, the pres-
ent study can inspire the subsequent ones. Therefore, the
most critical issue is whether the educational intervention
based on Piaget’s cognitive approach effectively affects
elementary-school students with specific learning disor-

ders in mathematics.

Methods

The present study is a single-case experimental with an
ABA design. A single-case study, sometimes called a
single-subject or a time-series study involves intensive
research on a limited number of individuals considered
individually or as a single group. The statistical popula-
tion of this study comprised all the fifth-grade elemen-
tary-school students with specific learning disorders in
mathematics who were studying in the regular schools of
the six education districts of Isfahan in the academic year
of 2019-2020. The participants were selected by pur-

posive sampling. This sampling aims to select subjects
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which provide a deep understanding of the subject matter
for the researcher. For this purpose, students who were
predicted to have a specific learning disorder in mathe-
matics were initially identified by interviewing teachers.
Then, the KeyMath Diagnostic Test was administered
for a more accurate diagnosis, and finally, three students
who met the inclusion criteria were selected. The inclu-
sion criteria were being a fifth-grade elementary school
student, average or above-average intelligence confirmed
by Raven’s Progressive Matrices (children’s form), no
visual or auditory impairment, no emotional-behavioral
disturbance confirmed by a clinical psychologist and psy-
chiatrist, poor performance in Iran KeyMath Diagnostic
Test, and having no other comorbid disorders.

The exclusion criteria were the absence of more than two
sessions, suffering a particular disease during the inter-
vention period, and problems and disorders that affect the
intervention process. The data were collected by Raven’s
Progressive Matrices (children’s form), Iran KeyMath
Diagnostic Test, and informal math tests.

The three students were evaluated four times before the
intervention, and the Iran KeyMath Diagnostic Test and
informal math tests were administered. During these four
evaluation phases, no intervention was conducted to im-
prove students’ math performance. Therefore, the base-
lines were determined. After the four baseline sessions,
Piaget’s cognitive approach training package was taught
individually to each participant. The intervention con-
sisted of eight training sessions, one session per week,
during which the participants received cognition training
individually for 45 minutes, and each of them answered
the informal test of mathematical performance. One
month after the end of the eight sessions of educational
interventions, students were followed up for three ses-
sions, each session two weeks apart. The informal math
tests were administered at the follow-up sessions.

The educational package was developed based on the di-
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agnostic and learning activities in mathematics for chil-
dren book written by Copeland and translated by Karimi
and related articles and sources. Experts confirmed the
content and face validity of the package. Thirty-two spe-
cial activities for working with children were included
in the educational package. These activities are grouped
into four main areas: space, number, logical classifica-
tion, and measurement. Children’s grouping in different
age groups (age levels) varies according to how they

function in each activity.

Results

Based on the general diagram of the participants’ perfor-
mances in the intervention sessions, reviewing the data of
the three students showed that the average mathematical
performance in the intervention (14.8) increased com-
pared to the baseline (11.6) (in the direction of the in-
tervention goal). In addition, the follow-up mean (16.7)
increased compared to the intervention (14.8) (in the di-
rection of the intervention). Also, the PND means between
the intervention and baseline was 100%, and 33.33% be-
tween follow-up and intervention. Thus, the results in-
dicated the effectiveness of the educational intervention
based on Piaget’s cognitive approach to the mathematical
performance of elementary-school students with specific
learning disabilities. These results revealed the signifi-
cant effect of the intervention, compared to the baseline
and a decrease in the effectiveness of the intervention in

the follow-up phase, compared to the intervention phase.

Conclusion

The results of data graph analysis revealed that cogni-
tive education based on Piaget’s approach significantly
improved the mathematical performance of students with
math learning disorders. Although no study was conduct-
ed directly in line with the present study, the findings of

this study are consistent with the previous studies. It is
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worth noting that low generalizability is one of the limita-
tions of this study. Though single-case studies have more
generalizability than single-subject ones, there will still
be the problem of generalizing the results due to the small
sample size. Given that students with specific learning
disorders in mathematics need special training, the find-
ings of this study can pave the way for further research
and guide educators, teachers, and therapists in the field

of specific learning disorders in mathematics.
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