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Background and Purpose: The ability of selective attention does not develop well in children with
Attention Deficit Hyperactivity Disorder (ADHD) and the short attention span leads to incomplete
assignments and plans and causes their attention to be constantly shifted from one activity to another.
The aim of this study was to investigate the effectiveness of cognitive rehabilitation program based
on prospective memory on the attention span in children with ADHD.

Method: Present study was a quasi-experimental study with pretest-posttest control group design.
The sample included 32 children with ADHD aged 8-11 years old in Kermanshah city in the academic
year 2017-2018. They were selected by convenience sampling and then randomly assigned to either
the experimental or the control group. The experimental group received eighteen 40-min sessions of
cognitive rehabilitation program based on prospective memory, while the control group remained on
the waiting list. The instruments were Conners’ Parent Rating Scale (Revised) (Conner, 1999),
clinical interview, and Stroop Color and Word Test (Stroop, 1953). Data were analyzed by
MANCOVA.

Results: The results showed that cognitive rehabilitation program based on prospective memory had
a significant positive effect on the attention rate of children with ADHD (P<0.0001).

Conclusion: The use of cognitive rehabilitation program based on prospective memory was
associated with positive and effective results and significantly improved the attention in the children.
Therefore, use of this program in the treatment procedure of children with ADHD is suggested.
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Introduction

Attention Deficit Hyperactivity Disorder is a chronic
and common disorder in children that is
characterized by inappropriate developmental
activity level, low deprivation tolerance, impulsivity,
poorly organized behaviors, confusion and inability
to maintain attention and concentration. Its
underlying characteristic is a continuous pattern of
attention deficit/hyperactivity or a combination of
them that occurs with higher frequency and severity
than what is seen in normal individuals with the same
level of development. As far as the attention is
concerned, the most important problem in these
children is the lack of sustained attention. Sustained
attention helps the individual to control the
interference and respond only to one stimulus (6).
These children also have difficulty with selective
attention. Extensive educational methods to increase
attention span have been considered in various
researches, including cognitive rehabilitation based
on prospective memory (11, 12). Cognitive
rehabilitation is an educational and therapeutic
method for cognitive problems that repairs damaged
functions through educational strategies, repetition
and practice (13, 14 and 15).

Prospective memory refers to the ability to
remember to carry out intended activities in the
future (12). Cognitive rehabilitation based on
prospective memory refers to cognitive processes to
recall events that are happening now, based on which
actions will be done in future (18). Cognitive
rehabilitation based on prospective memory seems to
be effective in improving the attention of children
with ADHD, because it helps them to use appropriate
strategies in dealing with their educational problems
(4). Related research has been done in this regard.
Findings of Kanellopoulos, Anderson, Zeller,
Tamnes, Fjell, Walhovd et al. (15) showed that
cognitive rehabilitation was effective on attention
and working memory of adolescents surviving
leukemia. Findings of Chaban, Martinussen, Goldberg,
Gotlieb, Kronitz et al. (28) showed that the computer
program of working memory training is effective on
attention and working memory of adolescents with
ADHD and learning disabilities. The results of Zare
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and Sharifi (29) showed that computer cognitive
rehabilitation had a significant effect on improving
the working and prospective memory of patients
with multiple sclerosis. Findings of Amani,
Mazaheri, Nejati and Shamsian (30) showed that
cognitive rehabilitation has a significant effect on the
executive functions of attention and working
memory of adolescents surviving leukemia. The
main purpose of this study was to evaluate the
effectiveness of cognitive rehabilitation program
based on prospective memory on the level of
attention of children with ADHD.

Method

Present study was a quasi-experimental study with
pretest-posttest control group design. The population
included all the female students with ADHD aged 8-
11 years old who were studying at grades 3 to 5 in
Kermanshah city in the academic year 2017-2018.
The sample consisted of 32 students who were
selected by convenience sampling and then
randomly assigned to either the experimental or the
control group. The inclusion criteria were studying
at the third to fifth grades of primary school,
willingness to participate in the research, having
normal 1Q, lack of comorbid disorders, living with
parents, and giving written consent by the parents.
Parents of participants completed the Conners's
Parent Rating Scale (Revised) standardized in 1999
by Connors et al. Symptoms of ADHD were assessed
based on a semi-structured interview with the
participant's mothers. Participants' selective attention
was assessed by the software version of the Stroop
test. The intervention program was performed by the
researcher in eighteen 40-min weekly sessions for
about two and a half months. Data were analyzed by
multivariate analysis of covariance. For data
analysis, version 23 of SPSS software was used.

Results

Mean and standard deviation of attention span with
five subscales, including number of correct answers,
number of incorrect answers, number of unanswered,
reaction time to consistency and reaction time to
inconsistency in the experimental and control groups
in pre-test and post-test phases are reported in Table
1.
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Table 1: Mean and standard deviation of attention rate

Experimental group

Control group

Variable Phase - -
Mean Sd Normality Mean Sd Normality

Pre-test 46.49 1.26 0.31 47.01 13 0.47

Number of correct answers
Post-test 56.37 1.22 0.24 46.99 0.99 0.19
Pre-test 24.78 1.08 0.39 24.7 1.55 0.16

Number of wrong answers
Post-test 30.14 1.39 0.45 24.69 1.61 0.63
Pre-test 14.73 0.97 0.23 14.19 1.16 0.28
Number of unanswered

Post-test 9.49 1.36 0.8 14.32 1.24 0.61
L . Pre-test 1226.57 6.35 0.31 1223.03 8.62 0.27

Reaction time to consistency
Post-test 1115.28 7.43 0.24 1221.61 6.58 0.1
Reaction time to inconsistency Pre-test 1241.46 5.26 0.56 1242.58 7.4 0.08
Post-test 1138.09 6.19 0.34 1239.2 7.97 0.12

According to Table 1, in order to moderate the
effect of the pretest and due to the existence of an
independent  variable (cognitive rehabilitation
program based on prospective memory) and five
dependent variables (number of correct answers,
number of incorrect answers, number of unanswered,
reaction time to consistency and reaction time to

inconsistency), one-way multivariate analysis of
covariance (MANCOVA) was used. It should be
noted that all the assumptions of the analysis of
covariance were examined and approved. Separate
results of multivariate analysis of covariance in the
attention components are reported in Table 2.

Table 2 English: Distinctive results of multivariate analysis of covariance in the components of Stroop Attention Test

Dependent variable Mean square Mean squared error F Significance level Eta squared
Number of correct answers 231.65 237.54 0.0001 0.68
Number of wrong answers 39.69 98.02 0.0001 0.66

Number of unanswered 63.08 149.11 0.0001 0.59
Reaction time to consistency 87308.19 88.37 0.0001 0.61
Reaction time to inconsistency 81137.48 49.34 0.0001 0.53

In this analysis, the pre-test variable is moderated
due to the correlation with the post-test. According
to Table 4, group had a significant effect on post-test
scores (P = 0.0001) and according to Eta squared of
each of the variables; i.e. number of correct answers,
number of incorrect answers, number of unanswered,
reaction time to consistency, and reaction time to
inconsistency, 68, 66, 59, 61 and 53% of the changes
in the experimental group can be explained by effect
of the cognitive rehabilitation program based on
prospective memory. In addition, the difference
between the adjusted means (which were not
affected by the outdated data) indicated that in the

post-test stage, the number of correct answers in the
experimental group was 9.26 more than the control
group. This amount was 4.18 for incorrect answers,
4.27 for unanswered, 102.26 the reaction time to
consistency, and 89.05 for the reaction time to
inconsistency.

Conclusion

The aim of this study was to investigate the
effectiveness of cognitive rehabilitation program
based on prospective memory on the attention of
children with ADHD. The findings of this study
indicated that this program improved attention in
these children. This is consistent with the results of
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different researches (20-23), all of which indicate the
effectiveness of cognitive rehabilitation program on
the amount of attention.

In explaining this finding, it can be said that
maintaining attention and selective attention in these
children does not develop well and the short
attention span leads to incomplete tasks and plans
and causes their attention to be constantly shifted
from one activity to another, making them distracted
(2). In general, since all teaching and learning
processes are related to cognitive skills such as
practice and review, organization, and development
as well as metacognitive skills such as planning,
monitoring, controlling and regulating, it seems that
programs that address these issues are more
successful. Considering that in addition to these
skills, the cognitive rehabilitation program based on
prospective memory emphasizes the memory-based
skills too, it may be effective and useful in reducing
the attention problems in children. One of the
limitations of the present study was that the sample
was limited to children with ADHD. Sampling was
done by convenience sampling, the age range was
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limited to 8 to 11, the participants were only female,
the sample size was small and the researcher had no
chance to perform the follow-up test. Therefore,
caution should be exercised when attempting to
generalize the results. It is suggested that random
sampling, different age ranges, both genders, and all
three types of ADHD with a larger sample size and
follow-up test be performed in future studies.
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