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Background: Learning disabilities are considered the main cause of poor academic performance,
and every year a significant number of students face difficulties in learning academic subjects due to
this reason. These difficulties are primarily attributed to deficiencies in executive functions such as
selective attention. So far, there has been a research gap in investigating the effectiveness of two
cognitive remediation approaches, namely cognitive enhancement therapy and mindfulness-based
cognitive therapy, on improving selective attention in students with specific learning disabilities, and
there is a noticeable research vacuum in this area.

Aims: The present study was conducted with the aim of comparing the effectiveness of cognitive
rehabilitation and cognitive therapy based on mindfulness in improving the selective attention of
students with special learning disorders.

Methods: This study employed a semi-experimental design with a pretest-posttest, follow-up, and a
control group. The population of the study included all elementary school students (grades 1 to 6) in
learning disability centers in Zanjan City during the academic year 2021-2022. Sixty participants
were selected through convenience sampling and randomly assigned to experimental and control
groups (20 participants in each group). The experimental groups received 12 sessions of cognitive
enhancement therapy and mindfulness-based cognitive therapy interventions. The data were
collected using the Stroop computerized test (SCWT) and analyzed using repeated measures analysis
of variance, Bonferroni post-hoc test, and SPSS 23 software.

Results: After the interventions, the level of selective attention in students with SLD increased, and
there was a significant difference between the post-test scores of the experimental and control groups
(p<0.05). Also, the CRT intervention had a greater effect on improving selective attention than
MBCT. There was no significant difference between the post-test and follow-up test scores of the
experimental groups.

Conclusion: The CRT and MBCT programs based on mindfulness were both effective in improving
selective attention in students with SLD; however, the CRT intervention was more effective. It is
recommended that learning disorder centers use these therapies as effective and cost-effective
complementary treatment approaches to enhance the cognitive performance of students with SLD.
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Introduction

A learning disorder is a psychological process in
which academic performance does not correspond to
a person's intelligence and age and appears
significantly lower than expected. Today, learning
disorder is considered a relatively widespread
disorder that affects most societies to some extent.
Based on conducted research, children with specific
learning disorders have difficulties in executive
functions such as concentration, memory, and
selective attention, and perform worse than normal
children, leading to poor academic performance.
Selective attention refers to the ability to focus on
relevant and important information while avoiding
irrelevant information for the task at hand, and
selective processing of information involves the
ability to classify information and distinguish
elements that are necessary and important for
performing the task. This mechanism is part of a
broader learning process related to the cognitive
functions of children with learning difficulties. This
mechanism is more important in children because it
requires higher levels of attention capacity for
relevant tasks (Nowbar and Sarnat, 2018). Studies
(Zzahmatzadkhori, 2022;  Foroughinia,  2020;
Kasheeran et al., 2018; Amani, 2017; Rafino et al.,
2010; Garcia, 2007;) also indicate that children with
specific learning disorders perform worse in selective
attention than normal children. Therefore, various
methods such as cognitive remediation and
mindfulness-based cognitive therapy have been
focused on for treating learning disorders.

Method

This study applied research in terms of its objective,
quantitative research in terms of its method, and semi-
experimental research in terms of data collection. The
participants were elementary school students with
specific learning disorders in Zanjan City during the
academic year 2020-2021. Sixty students were
selected using convenience sampling and randomly
assigned to experimental and control groups (each
group consisting of 20 participants). A pretest was
administered to all groups, followed by 12 sessions of
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cognitive rehabilitation and mindfulness-based
cognitive therapy for the experimental group, while
the control group was put on a waiting list. A posttest
was then administered to all groups, and a follow-up
test was conducted three months later. Data was
collected using the Stroop and analyzed using
repeated measures ANOVA and Bonferroni post-hoc
tests in SPSS24 software.

Results

In the present research, the age range of the
participants is 7 to 12 years, 45% of them were girls
and 55% were boys, who were studying in the first to
sixth grades. The statistical analysis of this study was
presented in two parts: descriptive statistics and
inferential statistics. In the descriptive statistics
section, the data was described using important
demographic information and the mean and standard
deviation of the interference score and interference
time. The normality of data distribution was checked
using distribution indices (skewness and kurtosis). In
the inferential statistics section, for intra-group and
inter-group comparisons, we used analysis of
variance and repeated measure tests, respectively, and
If these tests were significant, Bonferroni's post hoc
test was used. Homogeneity of variance between
groups was checked using Levene's test. If the
homogeneity of variance test was established,
Fisher's statistic was used along with Bonferroni's
post hoc test, otherwise Brown-Forsyth's statistic
(strong against variance inhomogeneity) was used
along with Dant's post hoc test. In order to check the
sphericity assumption of the repeated measure test,
we used Maclay's test. A significance level of 0.05
was considered for all tests. The results of skewness
and kurtosis showed that all values are between -2 and
+2 and the variable of selective attention (score and
interference time) has a normal distribution by group
(Table 3). Based on the results of Maclay's test, the
assumption of sphericity was true for the interference
score component (p<0.05) and we used the results of
the within-group effects to analyze the results of the
repeated measures test, but for the interference time
component, the assumption of sphericity was not true
(0.001). >p) and we used the output results of multiple
tests to analyze the results of the repeated measures
test.
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Table 1. The results of the repeated measure test for the main effect and the interaction effect of interference number and interference time

Variable Effect Sum of Squares DF Mean Squares F p-value Partial second power
Interference selective attention 67.7 1.94 34.9 7,512  "0.0001 0/116
Number selective attention*Group 38.4 3.88 9.9 2132 0.084 0.069
error (selective attention) 514.5 110.6 4.7
selective attention 0/45 33.7 2 56° *0.001< 0.55
'”tetrifﬁ]r:”"e selective attention*Group 0.63 7.3V 4 1120 *0.001< 0.21

error (selective attention)

The results of intragroup effects tests can be seen in
Table 1. According to the results of the Greenhouse-
Geisser multivariate test, the main effect of selective
attention (interference score) is significant (p=0.001),
which shows that the interference score has changed
significantly during the three measurement times. The
interaction effect (improvement of selective attention
(interference score)*group) was not significant (p <
0.05), which indicates that the degree of improvement
of selective attention (interference score) during the
three measurement times (pre-test, post-test, and
follow-up) depends on the type There is no group

(cognitive rehabilitation, cognitive therapy based on
mindfulness and control). In addition, the results of
Wilks's lambda multivariate test for interference time
were significant (p<0.001), which shows that the
main effect of interference time had significant
changes during the three measurement times of the
study. The interaction  effect  (selective
attention*group) was significant (p<0.001), which
showed that the changes in interference time during
the three measurement times were different in the
three groups.

Table 2. Descriptive values of the interference number and interference time and the results of variance analysis and repeated measure

tests (by group)
group pre-exam post-test follow-up Repeated measures test
selective attention 4.5+3.3A 1.9+2.28° 2.3+1.482 0.003"
Interference  Mindfulness-based cognitive therapy 4 151 ga Bab3/1 + 8/2 2.9+1.74% 0.22°
] Control 430+26 424310 43425 0.99
Analysis of variance test 0.89 0.011" 0.006"
Cognitive rehabilitation 47.35+25,08A Ba35/14 + 3/20 HlEL1Z) g <0.001"
Interference  Mindfulness-based cognitive therapy  — 4q 55 a1p4.97 A 27.7+17.58  27.45+18.968 <0.001*
time Control 48443474  47.95:28.16°  48.15+21.09 0.978
Analysis of variance test 0.971 <0.001" <0.001"

At the 0.05 level, it is significant

According to the results obtained in Table 2, it can be
seen that the interference score during the pre-test
was not significantly different in the investigated
groups. However, during the post-test and follow-up,
the interference score in the control group was
significantly higher than the cognitive rehabilitation
group and the mindfulness-based cognitive therapy
group (p<0.05). In addition, the interference score in
the rehabilitation group decreased significantly over
time (p<0.05). Also, in the mindfulness-based
cognitive therapy group, the interference score in the
post-test was significantly lower than in the pre-test
(p<0.05). The interference score in the control group
did not change significantly during the study period.
According to the results obtained for the interference

time, it can be seen that the interference time during
the pre-test did not differ significantly in the studied
groups. However, in the post-test and follow-up, the
interference time in the control group was
significantly  higher than in the cognitive
rehabilitation group and the mindfulness-based
cognitive therapy group (p<0.05). In addition, the
intervention time in the rehabilitation group and the
cognitive therapy group based on mindfulness
decreased significantly over time (p<0.05). The
amount of interference time in the control group did
not change significantly during the study period.
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Conclusion

Based on these findings, it can be concluded that
cognitive rehabilitation and mindfulness-based
therapeutic programs have been effective in
improving selective attention in students with specific
learning disorders. The changes that are induced in
the brain by cognitive rehabilitation and mindfulness-
based therapeutic exercises based on mindfulness are
both through common brain processes and usually,
due to brain plasticity, the principle of repetition, and
a stimulating environment, their long-term stability
and durability do not diminish. Therefore, it is
recommended that officials of learning disability
centers use cognitive rehabilitation and mindfulness-
based therapeutic programs as an effective and cost-
effective treatment approach, and even as a
complementary approach, in the process of improving
the cognitive performance of students with specific
learning disorders. The effect of gender has not been
examined in the present study, and it is suggested that
future studies use both male and female participants
in a comparative manner, and that research be
conducted on other developmental disorders in future
studies. Additionally, considering that Captain's Log
software has many capabilities and encompasses
many cognitive components with diverse programs
for each component, but some of its programs cannot
be executed for Persian-speaking participants due to
the English language used in the software, it is
suggested that a programmer convert this software to
the Persian language.
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. Reverse reminder

. The Ugly Duckling

. Numerical composition
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. ANOVA test

. Repeated Measure test

. Bonferroni Post-hoc test
. Levene’s test

. Fisher’s Statistic

. Brown-Forsythe statistic
. Dunnett’s T3
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I. Mauchly’s Test of Sphericity
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