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Extended Abstract
1. Introduction

athematics Learning Disorder, a
subtype of specific learning
disorders, refers to severe, persistent,
and specific difficulties that children
encounter in learning mathematics.
Children with Mathematics
Learning Disorder face challenges both in acquiring
and retaining arithmetic concepts and in executing
computational procedures, despite having average or
above-average intelligence, receiving conventional
instruction, possessing intact sensory abilities, and
having sufficient motivation as well as socio-cultural
opportunities (Eteng-Uket, 2023). In students with
Mathematics Learning Disorder, basic calculation,
number sense, time estimation, counting, mathematical
reasoning, set theory, equality, enumeration,
measurement, classification, and understanding of
mathematical concepts related to addition, subtraction,
multiplication, and division are all impaired (Bhushan
et al., 2024). Spatial visualization difficulties are
generally common in neurodevelopmental disorders,
including specific learning disorders (Kurtz, 2006).
Spatial visualization plays a fundamental role in the
early stages of learning perceptual activities, and its
effective use has a significant impact on individual
performance (Anderson, 2014). Among the
approaches employed to enhance and improve
educational conditions and settings is the use of
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educational games. In this regard, Piaget’s theory of
cognitive development, with its emphasis on active and
interactive  learning, provides an appropriate
foundation for designing educational games.
Considering the information mentioned above, the
present study seeks to answer the question: Do games
based on Piaget’s theory of cognitive development
improve mathematical concept learning and spatial
visualization in students with Mathematics Learning
Disorder?

2. Materials and Methods

This study employed a quasi-experimental design with
a pretest-posttest format, including a control group and
a three-month follow-up. The population consisted of all
students with mathematics learning disorders in Tehran
during the 2024-2025 academic year. From this
population, 30 third-grade male students diagnosed with
mathematics learning disorders were selected through
convenience sampling from Imam Hossein Boys’
School, all meeting inclusion criteria. They were
randomly assigned to experimental and control groups,
each with 15 participants. The reason for selecting this
sample size was the nature of the disorder and the
limited access to children with mathematics learning
disorder. Instruments included the Cube Design subtest
of the Wechsler Intelligence Scale for Children—Fifth
Edition (2014) and a researcher-developed mathematics
concepts test (2024). The game package based on
Piaget’s  cognitive  development theory was
implemented in 10 sessions of 60 minutes each over
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three weeks in experimental groups of five children.
The control group did not receive any intervention.
Afterwards, the posttest was administered to both
groups, followed by a three-month follow-up period.
The content validity of the game package based on
Piaget’s cognitive development theory was evaluated
and confirmed by experts and faculty members. Data
were analyzed using repeated measures analysis of
variance with SPSS version 27.

3. Results

In the present study, the participants consisted of 30
boys with mathematics learning disability, of whom
15 were assigned to the control group and 15 to the
experimental group. Based on the collected data, the
mean age of the participants in the control group was
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13.9 years with a standard deviation of 1.64, while the
mean age of the participants in the experimental group
was 9.47 years with a standard deviation of 1.79.

The results of Table 1 indicated that the main effect of
time and the interaction effect of time and group were
significant for both dependent variables. This means
that the mean scores of mathematical concepts and
spatial visualization differed significantly over time
and between groups (P< 0.01). Additionally, the
repeated measures ANOVA revealed a significant
main effect of group for both dependent variables (P<
0.05), indicating that the play-based intervention
package grounded in Piaget’s theory of cognitive
development was effective on mathematical concepts
(F= 7.076, P < 0.05) and spatial visualization (F=
7.183, P< 0.05).

Table 1. Analysis of Variance for Mathematical Concepts and Spatial Visualization

Variable Source of Variation SS df MS F P Effect Size (%) \
Mathematical Concepts Time 45.761 1769  25.864 6.849  0.005 0.276
Mathematical Concepts Group 138.017 1 138.017 7.076  0.016 0.282
Mathematical Concepts Group x Time 44.937 1.769  25.399 6.726  0.005 0.272

Spatial Visualization Time 400.881 1.327 302.145 14377 0.001 0.444
Spatial Visualization Group 811.073 1 811.073 7.183  0.015 0.285
Spatial Visualization Group x Time 508.377 1.327 383.165 18.233  0.001 0.503

4. Discussion and Conclusion

The first finding of the study showed that the play-
based package grounded in Piaget’s theory of
cognitive development was effective and led to
improvement in learning mathematical concepts
among students with mathematical learning disorder.
This finding is consistent with the studies of Zoghi et
al. (2021) and Moradi and Maleki (2015). To explain
this result, it can be stated that the use of purposeful,
diverse, and engaging educational games aligned with
the objectives of mathematics lessons can not only
enhance the motivation of students with mathematical
learning disorder but also improve their understanding
of mathematical concepts and problem-solving skills,
enabling them to apply their knowledge in daily life
contexts (Heydari et al., 2018).The second finding
indicated that the play-based package based on
Piaget’s cognitive development theory was effective
in improving spatial visualization learning among
students with mathematical learning disorder. This
finding aligns with the research of Askari et al. (2023)
and Jafari and Ehteshami (2019). To explain this, one
of the main challenges for children with mathematical
learning disorder is the lack of mastery of fundamental
spatial visualization skills during preschool and early
elementary years. Since learning mathematical
concepts is sequential and interconnected, a weakness
in one core skill leads to reduced achievement in

mathematics. Therefore, spatial visualization is a
critical prerequisite in math education because, in
addition to shaping the child’s mental spatial
framework, it significantly enhances their cognitive
understanding of the material being taught (Jafari &
Ehteshami, 2019).
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