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Objective: The present study aimed to investigate the effectiveness of executive function
skills training on cognitive flexibility and mindfulness of students with low vision.
Methods: The study method was quasi-experimental with a pre-test, post-test design with
a control group. The statistical population included all students with low vision of Alborz
province in the academic year of 2023-2024. The research sample included 30 students
with low vision who were selected by the convenience sampling method and randomly
replaced in a control an experimental group (15 students in each group). The intervention
was carried out twice a week in 7 sessions 45 minute for the experimental group, while
the control group did not receive this training. The research tools included the Cognitive
Flexibility Questionnaire of Dennis & Vander Wal (2010) and the Multifaceted
Mindfulness Questionnaire of Baer et al. (2006). The study data were analyzed by
univariate and multivariate analysis of covariance.

Results: The results indicated that executive function skills training had a significant and
positive impact on the cognitive flexibility and mindfulness of students with low vision
and the effect size of each was 44 and 51% respectively.

Conclusions: Executive function skills training improved cognitive flexibility and
mindfulness skills in students with low vision. Therefore, psychologists and teachers can
use this intervention to improve cognitive flexibility and mindfulness of these students.
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Extended Abstract
1. Introduction

The presence of a child with low vision in the family has a significant impact on family
members and can sometimes threaten the family’s mental health (Bannakiet & Keyuranon,
2022). Visual impairment can adversely affect all aspects of a child’s development and
provide a basis for inappropriate behavior and performance in individuals with low vision
(Okolo et al., 2024). One of the factors that affects people’s daily performance is cognitive
flexibility. Cognitive flexibility is the ability to face and overcome difficult situations and
return to balance, leading to adaptation (Liu et al., 2022). Cognitive flexibility refers to the
ability to switch between thought and action, which emphasizes personal self-efficacy
(Vestberg et al., 2024). Mindfulness is also one of the factors that is related to executive
functions (Nejati, 1401). Mindfulness is one of the factors that is related to cognitive and
behavioral processes (Reis et al., 2024).

Blind and low vision people have to work harder to perform cognitive and executive
functions activities due to lack of accurate information related to vision (Ashori, 1402).
There are many reasons for developing executive functions of students with low vision,
such as disability, inflexible behavior, and the need for change, which increases the need to
involve them in activities (Igbal et al., 2023). Cognitive training is closely related to
executive functions and they help improve each other (Bogataj & Roelands, 2025).
Executive functions training also helps the individual to strengthen flexibility skills,
planning, and behavioral and cognitive performance in students (Rahai, 1401). This is while
the effect of executive functions training has been confirmed in some studies (Rosello et
al., 2020).

One of the most important problems of students with low vision is the existence of
problems in cognitive flexibility and mindfulness, which can make their daily life
performance difficult. Teaching executive functions to students with low vision is very
effective and necessary in developing and improving their weaknesses in the area of
executive functions. However, few studies have been conducted on the effectiveness of
executive function skills training on students’ cognitive flexibility and mindfulness,
indicating a research gap in this field. Therefore, the main question of the present study is
whether executive function skills training has an effect on cognitive flexibility and
mindfulness of students with low vision.

2. Materials and Methods

The present study was a quasi-experimental study with a pre-test, post-test design with a
control group. The statistical population of this study consisted of 11-15 year-old students
with low vision in Alborz province who were studying in special schools for the blind in
the academic year 2023-2024. In this study, 30 students with low vision from 34 students
with specified inclusion and exclusion criteria were randomly assigned to an experimental
group and a control group of 15 students using convenience sampling. They completed the
Cognitive Flexibility and Mindfulness Scale for pre-testing. Then, the intervention was
implemented in seven 45-minute sessions over a month for the experimental group, but for
the control group, this program was not implemented and they participated in the regular
school program. The executive functions skills training program was implemented based
on the educational strategies of Fischer et al. (2005), which are derived from the research
of Saheban et al. (2010). At the end of the sessions, participants completed both
questionnaires again as a post-test. The data obtained before and after the intervention for
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the experimental and control groups were analyzed using univariate and multivariate
analysis of covariance using SPSS version 26.

3. Results

The mean and standard deviation of the age of participants in the experimental and control
groups were 13.50 + 1.28 and 13.00 + 1.00, respectively. Based on the results of the
Shapiro-Wilks test, the normal distribution of scores in both groups in the pre-test and post-
test stages was confirmed (P<0.05). The assumption of homogeneity of variances, which
was tested with the Levene test, indicated homogeneity of variances of the variables (P=0.61
and F=0.45). Accordingly, to determine the effectiveness of the intervention on the
cognitive flexibility of students with low vision, a univariate analysis of covariance test was
used, the results of which are reported in Table 1.

Table 1. Univariate analysis of covariance for cognitive flexibility

Source SS df MS F Sig Eta? Test power
Pre-test 1132.779 1 1132.779 12.678 0.001 0.231 0.84
Group 1603.723 1 1603.723 18.092 0.001 0.441 0.92
Error 2356.558 27 87.281
Total 259128.00 30

According to the results in Table 1, group had a significant effect on the post-test scores
of the cognitive flexibility variable (P<0.001, F=18.09). Univariate analysis of covariance
was used to examine the effectiveness of executive function skills training on participants’
mindfulness. First, the results of the Shapiro-Wilks test indicated normal distribution of
scores in both groups (P< 0.05). In addition, the results of the Levene test indicated
homogeneity of variances (P=0.65 and F=0.18). Therefore, the results of this test are shown
in Table 2.

Table 2. Univariate analysis of covariance for mindfulness

Source SS df MS F Sig Eta? Test power
Pre-test 433.875 1 433.875 15.223 0.001 0.561 0.98
Group 533.328 1 533.328 18.718 0.001 0.519 0.96
Error 768.49 27 28.50
Total 176350.00 30

According to the results in Table 4, the intervention had a significant effect on the
mindfulness post-test score (P<0.001, F=18.71). The effect size showed that 51% of the changes
in this variable were due to the effect of executive function skills training.

4. Discussion and Conclusion

The present study aimed to determine the effect of executive function training on cognitive
flexibility and mindfulness of students with low vision. The findings showed that executive
function skill training had a positive and significant effect on the cognitive flexibility of the
participants. This finding was consistent with the results of the study by Schéfer et al. (2024)
regarding the significant effect of executive function training on improving cognitive
flexibility, working memory, and inhibition in elementary school students, as well as Corbo
et al. (2024) regarding the positive and significant effect of executive function training on
improving individuals’ cognitive flexibility. These findings can be explained by the
effective role of executive functions in memory-based activities and tasks related to
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cognitive flexibility (Shi et al., 2022). In fact, students can prevent aimless or impulsive
behavior while using executive function skills, reflect on their own and others’ behavior,
focus more intelligently on assignments, and increase their cognitive flexibility (Vestberg
etal., 2024).

Another part of the findings indicated the effectiveness of executive function skills
training on mindfulness in students with low vision. This finding is consistent with the
results of the study by Igbal et al. (2023) on the effect of executive functions on improving
the behaviors of students with low vision in initiating and completing tasks, and Butterfield
and Roberts (2022) on the significant effect of executive function training on children’s
mindfulness experience. In explaining this finding, it can be stated that executive function
training is effective on behavioral regulation, metacognition, and response inhibition
(Preissner et al., 2024). Therefore, given the close relationship between executive function
skills and mindfulness, it is likely that training executive function skills has improved
mindfulness in students with low vision.

There are limitations in the present study, as in other research activities. Since the sample
of the present study was in the city of Karaj, caution should be exercised in generalizing the
findings to other students with visual impairment in other provinces. In this study,
convenience sampling was used. The executive functions skills training program was
conducted in seven 45-minute sessions over a period of one month in an intensive manner,
which was a relatively short period of time. It is recommended that the present study be
conducted in other provinces and cities of Iran. In future research, random sampling method
should be used. Further research should be conducted with an increased sample size and
number of sessions.

5. Ethical Considerations

Compliance with ethical guidelines: All ethical principles are considered in this article.
The participants were informed about the purpose of the research and its implementation
stages. They were also assured about the confidentiality of their information and were free
to leave the study whenever they wished, and if desired, the research results would be
available to them.

Funding: This research did not receive any grant from funding agencies in the public,
commercial, or non-profit sectors.

Authors’ contributions: All authors have participated in the design, implementation and
writing of all sections of the present study.
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