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Learning disorder, remediate or improve cognitive functions. Cognitive skills are considered the main predictors of
visual perception, mathematical ability and related deficits are associated with mathematical disorders. The present
working memory, study sought to investigate the effectiveness of cognitive rehabilitation in improving working
spatial perception, memory performance, visual processing, and spatial perception in children with mathematical
math problems learning disorders.

Method: This research utilized a semi-experimental approach with a pre-test-post-test design. The
population of the study consisted of students with math problems in Tehran province. 30 participants
were selected by purposive sampling and randomly assigned into two experimental (n=15) and
control groups (n=15). KeyMath diagnostic test (Connelly, 1988) was used to evaluate their
mathematical learning disorder. A researcher-made device called Morva was used for the
intervention program. The experimental group participated in eight intervention sessions of 50 to 60
minutes for four weeks. However, the control group did not receive any intervention. The children’s’
performance before and after the intervention was evaluated by the Children’s fourth Wechsler test
(Wechsler, 2003). Analysis of covariance for the data was conducted in SPSS 22 software.

Results: The findings revealed a significant difference between the two groups (P<0.001). Therefore,
our results suggest that the cognitive intervention had a significant effect on working memory
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Extended Abstract

Introduction

A mathematical learning disorder is a specific learning
disability associated with difficulties in understanding
numerical and computational representations. Children with
such disorders experience severe and continuous problems (2-
4). Researchers and clinicians have sought to investigate the
underlying cognitive factors and their interaction with a
mathematical learning disorder. The general cognitive domain
including working memory, language comprehension,
attention, and visuospatial learning is among the influencing
factors in mathematical problems (6, 7). Working memory is a
cognitive process with a limited capacity that supports
manipulating information in short periods of time (11). On the
other hand, visual perception is a complex neural process that
according to the Gestalt theory goes beyond object
identification and includes the process of organizing and
interpreting visual information (19, 22). Furthermore, learning
mathematics requires spatial processing. It is suggested that
special processing shall be considered a multifaced domain
consisting of spatial perception, mental rotation, and spatial
visualization (17, 18, 28).

Previous evidence shows that cognitive and educational
rehabilitation interventions might be effective in restoring and
improving the mentioned cognitive functions (14-16, 21, 25-
26, 30-35). In this regard, different types of tools have been
presented in the form of computer software, pencil and paper,
or toys, each of which has advantages and disadvantages.
Investigating cognitive rehabilitation and designing devices
with diverse and simple enjoyable games that are accessible to
the public gained interest in this field of research. The aim of
the present work was to evaluate the effectiveness of a
cognitive rehabilitation package, also known as Marva, on
working memory, visual perception, and special processing of
children with a math learning disorder.

Method

The current work is a quasi -experimental research with a pre-
test/post-test design with the control group. Thirty participants
were selected by purposeful sampling from the population of
students with a math learning disorder in Tehran. The
participants were randomly assigned into two experimental
(n=15) and control (n=15) groups. The inclusion criteria of the
participants were: obtaining a higher-than-average score in the

KeyMath diagnostic test, age between 6 to 12 years, primary
school education, cooperation with the researchers, and
informed consent to participate in the research. Comorbid
disorders (including attention deficit and hyperactivity
disorder, sensory-motor problems), drug use based on
information from the counseling file at school, family problems
such as addiction and parents' divorce, and unwillingness to
participate in the research were considered as exclusion criteria.

The standardized version of the KeyMath diagnostic test (37,
38) was used for math learning disorder diagnosis. A
standardized version of the Wechsler-4 was used for the
evaluation of children's performance in the pre-and post-test
phases. Cognitive rehabilitation was conducted with a
researcher-made package also known as Marva for the
improvement of cognitive functions involved in mathematical
competency. Content validity of the package was obtained by
asking the opinions of experts in the field of cognitive sciences
and learning disorders as well as child education instructors and
receiving guidance from them. Then, the criteria of innovation,
application, coherence, comprehensibility, and
comprehensiveness were evaluated using content validity
measures (acceptable value of .81 and content validity of .83).
Each game of the Marva package was designed based on
several theoretical frameworks (such as Fletcher's Educational
Program, Sweller’s Cognitive Load Theory, Luria's Cognitive
Processing (PASS), Vygotsky's Concepts of Scaffolding and
Zone of Proximal Development, as well as valid tests such as
Shepard and Metzler's Mental Rotation Test, Color Trails Test
of Di Elia et al., Delis- Kaplan Executive Function System,
Wisconsin Card Sorting Test of Grant and Berg, Conners
Continuous Performance Test, Corsi block Tests, and Andre
Ray's Complex Figure Test.)

This research was conducted for each individual separately
after receiving the necessary permits from the General and
Exceptional Department of Education in Tehran, in 2 sessions
of 50 to 60 minutes for 4 weeks. Covariance analysis was
conducted for the data in SPSS ver. 22.

Results

Descriptive statistics including mean values, standard deviation
(SD), Shapiro-Wilk’s test, and levels of significance, in the pre-
test and post-test phases, are reported in Table 1. According to
the Shapiro-Wilk test and the significance level (P>0.05) the
assumption of normality in the pre-test and post-test has been
met.

Table 1. Descriptive statistics of research variables in pre- and post-test phases

Variable Group Mean SD Shapiro-Wilk p
Working memory (pre-test) Expéec::]rtr:’ce)?tal gggg g?i 972 .893
Visual Perception (pre-test) Ex;é:ec:ri]rtr;ce)llwtal 9:;;3 L ggg .984 .989
Spatial Processing (pre-test) Ex;():e(::]rtr;g?tal ig‘;’g ggg 0.976 931
Working memory (post-test) Ex%e(::]rtr;g?tal g;gg géi .933 .305
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Experimental
Control
Experimental
Control

Visual Perception (post-test)

Spatial Processing (post-test)

8.30
883 .954 .582
16.33
11.03 .935 319

According to Table 1, the mean values in the experimental and
control groups are close to each other in the pre-test phase, no
significant difference is obtained. However, the mean
difference in working memory, visual perception, and spatial
processing is significant between the groups in the post-test
phase. The results of covariance analysis of the effect of
cognitive rehabilitation on the variables of working memory (F
= 36.49, p= 0.001), visual perception (F = 66.87, p = 0.001),
and spatial processing (F = 4.25, p=0.043) were significant.
Comparing the post-test means after removing the pre-test
effect showed that the adjusted means of the experimental
group for the variables of working memory, visual perception,
and spatial processing (47.050, 550.026, 652.123, respectively)
were increased as compared to controls (38.550, 51.441,
111.615), showing the effectiveness of cognitive rehabilitation
package on dependent variables.

Conclusion

In line with previous reports (14-16), our results showed that
cognitive rehabilitation was effective in improving the working
memory of children with math learning disorders. Evidence
shows cognitive rehabilitation programs are effective due to the
fact that participants form their strategies by repeatedly
performing working memory tasks (15). The working memory
program might have improved the efficiency of neural
responses and cognitive processes related to working memory
capacity (21).

On the other hand, cognitive rehabilitation had a significant
effect on improving visual perception. This finding is
consistent with previous reports (25, 26, 31) that showed the
influences of such rehabilitation programs on visual processing.
One might conclude that visual perception is significantly
affected by the cognitive development and successful learning
of children through experience (7).

Our findings also showed that cognitive rehabilitation might
be effective in improving spatial processing which is consistent

with previous findings (30-35). Therefore, training that focuses
on spatial processing in the early years might lead to the
improvement of mathematical competency (28). The
improvement of the cognitive processes in this study may be
due to the physicality of the package, manual accessibility, ease
of use, and the possibility of creating different types of games
by children or their parents based on children's interests.

One of the limitations of this research was the lack of follow-
up due to the unavailability of the sample. Furthermore, it is
suggested that the effectiveness of the developed package be
investigated in other groups with learning disabilities to
eliminate the shortcomings of the package and develop a more
comprehensive rehabilitation program.
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6. Convergent validity

7. Wide Range Achievement Test (WRAT)

8. Predictability validity

9. Wechsler Intelligence Scale for Children (WISC-1V)
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1. Keymath

2. Connolly

3. Reliability

4. Validity

5. Internal consistency
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11. Mental Rotation Test

12. Shepard, Metzler

13. Color trails test

14. D’Elia, Satz, Uchiyama, White

15. Delis- Kaplan executive function system
16. Wisconsin Card Sorting Test

17. Grant, Berg

18. Conners Continuous Performance Test
19. Corsi blocks

20. André Rey
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. Content Validity Index (CVI)

. Scale Content Validity Index (S-CVI)
. Fletcher

. Sweller Cognitive Load Theory
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. Luria
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