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ARTICLEINFO ABSTRACT

Keywords: Background and Purpose: Attention span, as the most important cognitive function that plays a
Attention span, decisive role in learning, memory and perception, is impaired in children with intellectual disabilities.
problem-solvmg The purpose of this study was to investigate the effect of problem-solving training on the attention
education, span of students with Down syndrome.

students with Down

p Method: This was a quasi-experimental study with a pretest-posttest-follow-up and a control group
syndrome

design. The statistical population included all students with Down syndrome in Kermanshah in the
academic year 2021-2022; 30 people were selected by the purposive sampling method and were
randomly assigned to the experimental group (n=15) and the control group (n=15). The problem-
solving training program was presented to the experimental group during 15 one-hour sessions once
a week for 15 weeks. The data collection tool was the Rosvold:s continuous performance test. Data
were analyzed using mixed repeated measures in the SPSS-24 software.

Results: Analysis of the data revealed a significant difference between the pre- and post-test scores
on the attention domain subscales (P < 0.05), but no significant difference between the posttest-
follow-up scores (P>0.05).

Conclusion: This study demonstrated that problem-solving education improves the attention of
students with Down syndrome; therefore, it is crucial to use this method as an effective cognitive
program when educating children with Down syndrome.The implications of the results are discussed
in this article.
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Extended Abstract

Introduction

Down syndrome is one of the most common chromosomal
disorders, which is characterized by mental retardation and
specific biological characteristics (1). One of the obvious
problems for children with Down syndrome is their short
attention span. The limitation of intellectual capacity and poor
motivation of these children are considered two important
factors in their short attention span (2). The range of attention
is a cognitive action that includes planning goals and action
plans and pursuing them when faced with distractions and has
different dimensions such as selective attention, sustained
attention, and shifting attention (6). Selective attention is a
process in which a person is faced with several stimuli, among
which she must choose only one, but sustained attention means
active seeking to understand the target stimulus, and shifting
attention involves performing several activities at the same time
(7-8).

Research shows that students with Down syndrome have
cognitive problems and their attention span is low (2, 10). One
of the most important educational and rehabilitation strategies
for cognitive and social problems is problem solving education,
which refers to a cognitive-behavioral process that provides a
range of potential answers to deal with problematic situations
and the possibility of choosing the best and most effective
answer. Through problem solving, people identify and discover
effective strategies to deal with problematic life situations (16).
The results of research studies show that education based on
problem solving increases the ability of people in the fields of
social, cognitive, and educational skills (18-15).

So, conducting this research can greatly expand the scope of
this knowledge and also provide valuable opportunities for
practical problem-solving training for mentally retarded
students with Down syndrome and their parents. Accordingly,
this research was conducted to investigate the effectiveness of
a problem-solving training program on the attention span of
students with Down syndrome.

Method
Accordingly, the current study is applied, and its
implementation method is a quasi-experimental pretest-

posttest-follow-up design involving a control group. The
statistical population of this research includes all Down
syndrome elementary school students in Kermansha in 2021-
2022. 30 students with Down syndrome were selected by
purposeful sampling and randomly assigned to experimental
and control groups of 15 each. Entry requirements included an
1Q between 55 and 75, non-use of psychiatric medications, and
non-participation in any educational program other than daily
schooling. The criteria for leaving the research included
parents' lack of consent to participate in educational sessions or
absence of more than two sessions. The continuous
performance test (CPT) on a computer (27) was used to
measure the range of attention. First, the pretest phase was
done. Then, during 15 one-hour sessions once a week, the
program "I can solve the problem™ (30) was taught to the
experimental group and their parents. The meetings required
the presence of at least one parent and included games, stories,
dolls, pictures, role play, and group discussion. Parents were
given a booklet containing home assignments and explanations.
In the last session, a posttest was performed and a follow-up
phase was performed after one month. It should be noted that
no training was given to the control group during this period.
Finally, data analysis was done through SPSS software version
24 and a mixed repeated measurement analysis method.

Results

Table 1 presents the descriptive indices of the variables
including the mean and standard deviation of pretest, posttest
and follow-up scores for experimental and control group
variables. Also in this table, the Shapiro-Wilkes test is
presented to determine the normality of the distribution of
variables in the groups. According to this table, the Shapiro-
Wilkes test statistic is not significant for all components, so it
shows that their distributions are normal (p>0.05).

Table 1: Descriptive indices of pretest, posttest and follow-up scores in two groups (N=30)

Normality test Normality test

. Mean SD -
Variable levels Control group experimental group
Control  experimental  Control  experimental  Shapiro-wilk p Shapiro-wilk p
pretest 25.86 24.93 5.66 6.43 0.902 0.10 0.954 0.58
Error commission posttest 28.60 24.46 4.54 4.30 0.934 0.31 0.955 0.60
Follow up 28.60 18.33 4.73 4.62 0.907 0.12 0.974 0.90
pretest 32.80 30.33 8.49 11.43 0.953 0.57 0.946 0.46
Error omission posttest 32.46 22.53 8.13 7.50 0.980 0.97 0.882 0.05
Follow up 33.00 21.26 8.67 8.25 0.966 0.79 0.922 0.21
pretest 91.06 94.73 12.11 15.41 0.958 0.50 0.945 0.45
True answer posttest 88.53 105.33 10.44 10.38 0.963 0.75 0.939 0.37
Follow up 88.00 108.80 10.48 11.30 0.974 0.91 0.969 0.84
The results related to the table of descriptive indicators show omission, while they have increased for the True

that in the test group, the average scores of the post-test and
follow-up stage have decreased for Error commission and Error
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results and verify the hypotheses, the mixed repeated
measurement statistical test has been used.

The results of the single-variable within-subjects effects test
are significant when comparing the omission error between the
control and experimental groups (F=17.65, Effect size= 0.38,
P<0.01), Also, the results for comparing the Error commission
between the control and experimental groups (F=5.14, Effect
size= 0.15, P<0.05), And the results are significant for
comparing the True answer between the control and
experimental groups (F=9.08, Effect size= 0.24, P<0.01). The
significance of the interaction effect indicates that there is a
difference between the changes in the True answer, Error
omission and Error commission between the control and
experimental groups during the measurement stages.

Bonferroni's post hoc test was utilized to compare the means
of the measurement stages' scores. The results indicated that
there is a significant difference between the mean scores for
each stage in the problem-solving training group (p<0.01). The
mean scores for Error omission and Error commission
decreased significantly from the pre-test stage to the post-test
and follow-up stages, while the average scores for True answers
increased. In the control group, the difference between the
scores of the stages for all three components is not significant
(p<0.05).

Conclusion

The result of this study showed that teaching problem solving
program to students with Down syndrome increased their
attention span. Other results indicate the significant durability
of the changes resulting from the problem-solving training in
the follow-up phase.

These findings were consistent with the results of Doabler and
Fien (27) who showed that cognitive training through exercises
increases attention span and precision of students with special
needs. Additionally, other results of this study indicated that the
problem-solving training program has an acceptable level of
durability in the follow-up phase, which is consistent with the
findings of other studies that indicate the durability of problem-
solving skills over time (32 and 24).

In explaining the findings of this research, it can be stated that
the cognitive function of mentally retarded children is
significantly determined by the functions of attention;
therefore, when planning individual and group educational
programs, educational programs should be coordinated with the
development of structures and the cognitive functions of these
students (1, 2). Other research evidence indicates that cognitive
training, including problem solving, is effective in executive
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functions, including planning and attention. Furthermore,
training based on problem solving enhances social, cognitive,
and educational skills (15-18).

One of the most significant limitations of this study is that the
data was collected from the perspectives of parents about their
children, and both parents were unable to attend the meetings.
Therefore, based on the findings of this study and other
experimental evidences, it can be concluded that problem
solving training is an effective and efficient method for
increasing the attention span of students with Down syndrome.
Accordingly, it is suggested that in future researches, the
effectiveness of the family-oriented problem-solving program
should be implemented at different ages of childhood and on
other groups of exceptional children, so that the results can be
compared. Also, the effectiveness of teaching problem solving
program to teachers and parents should be investigated. The
results of the current research provide useful and effective
information to education officials According to the findings,
problem-solving training as a prevention, training, and
rehabilitation program should be incorporated into learning
skill books for exceptional students.
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