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Background: The computerized cognitive training Program on working memory (Cogmed) is the
most widely computerized program school in the world. According to the claims of producer about
the new and important role of this program in improving working memory, learning and learning
disabilities, the present study was designed to evaluate the effectiveness of this program in improving
working memory in research using meta-analysis.

Aims: The purpose of the present study was to combine research based on meta analysis in the area
of the effectiveness of this program on working memory.

Methods: In this study, meta-analysis was used as a tool to determine, collect, combine and
summarize research findings related to the role of cogmed program in working memory. To achieve
the goal, the research literature on the relationship among these variables, in articles published
between 2001 and 2018 were reviewed. 14 studies were included in the meta-analysis based on the
research criteria (Experimental method, online printing, comparison of experimental and control
groups, descriptive statistics). The results of diffusion bias study showed no bias in the research.
Results: The results showed that the mean of the overall effect size of the investigated studies was
0/441 (P <0/01) for the fixed effects model and 0/651 (P <0/01) for the random effects, both of which
were significant and indicated a significant effect of the compuered program on working memory.
Conclusion: Cogmed program is effective based on the combination of research results and is
recommended for working memory in prevention and treatment. Meta-analysis method in future
studies with intervals of five to ten years is suggested.
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Introduction

Research on working memory and intervention to
improve it through various programs is the focus of
many researchers. One of the orientations in the field
of working memory is the use of computer programs
in this field, which can be called Safari Aware Brain
Program (Aware Brain Learning Company website,
2017). Cogmed is an educational approach to enhance
working memory and accuracy and enhance
executive performance that will be used in this study.
This program is presented in three categories:
Preschool, elementary and adult group package.
Research also confirms the effectiveness of the
Cogmed program. Bennett, S., Holmes, J., &
Buckley, S. (2013) attempted to use the Cogmed
working memory training program for 25 students
with Down syndrome aged 7 to 12 years. After
working memory training, the intervention group
trained in both short-term visual-spatial memory
tasks and made significant progress, and this
improvement continued after 4 months of training.
Gray et al. (2012) showed that adolescents in the
working memory training group showed more
progress in working memory subset than in math
training groups.

In their study, Holmes et al. (2015) used the Cogmed
program to improve working memory in students
with low verbal abilities. The results showed that
intensive training of working memory can improve
verbal abilities. Another study concluded that the
Cogmed working memory training program can
improve working memory, cognition, and mental
health(A® kerlund, 2013). Holmes, Gathercole &
Dunning (2009) discuss the Cogmed training
program in overcoming common working memory
disorders and related learning difficulties in 10-year-
olds, they offered a variety of exercise suggestions,
including temporary storage and visual-spatial
information, verbal information, or both for 5 to 7
weeks. Most of the children who completed the
program  improved their working memory
significantly, and 6 months after training, a
significant increase in math performance was found.
In another study, the Cogmed program showed its
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effectiveness in improving working memory and
math performance of students with attention deficit
and special needs (Dahlin, 2013). The results of a
study revealed that the Cogmed program has the
potential to help individuals improve working
memory capacity and focused attention (Roche &
Johnson, 2014). Research has shown that the Cogmed
program is useful in teaching working memory to
children with neurodevelopmental disorders (Donk,
2015). Finally, it can be said that the Cogmed
program can be effective and useful for people with
brain damage (Roche, & Johnson, 2014).

The aim of this study is to meta-analyze the
effectiveness of Cogmed method on increasing
working memory to show the effectiveness of this
program in this regard; Therefore, the purpose of this
study is to combine and summarize the results of
previous studies in order to provide a comprehensive
and complete answer to the basic question of whether
the Cogmed program is effective on working
memory? Are publication bias indices significant in
this regard? Which of the mediating variables is
effective in data heterogeneity?

Method

In this study, meta-analysis statistical Method was
used to determine, collect, combine and summarize
research findings on the role of Cogmed program in
working memory. The unit of analysis in this method
is the findings of previous research; In fact, the
statistical summaries of previous researches were
used as research data. Therefore, the statistical
population of this meta-analysis includes all available
researches related to the role of Cogmed program in
working memory between 2001 and 2018. Thus, after
searching the databases with the desired keywords, 38
articles were identified that examined the relationship
between Cogmed program and working memory
worldwide. The researches were included in the meta-
analysis according to the entry and exit criteria. The
inclusion criteria in this study were as follows: a)
Articles and researches that examined the role of
Cogmed program and working memory by
experimental method; B) Research that was published
and available online c) Articles that compared the
experimental and control groups d) Articles that
expressed sample size, mean, standard deviation or
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variance. Finally, 14 studies that met the criteria for
entering this meta-analysis were selected.

Results

Fourteen studies that experimentally measured the
effectiveness of the Cogmed program on memory
were included in the analysis (Roughan & Hadwin,
2011; Gray,et al., 2012, Lundquist, et al., 2010,
Ackerlund, 2013; van Dongen-Boomsma, et al., et al.,
2014; Holmes, et al., 2010; Roberts, et al., 2016;
Hermansen Grunewaldt, et al., 2016; Leghaugen, et al.
2011; Westerberg & Klingberg 2013; Dunning,
Holmes, & Gathercole, 2013; Eve, et al., 2016;
Pumaccahua, Wong, & Wiest, 2017; Bergman Nutley
& Soderqvist, 2017).
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The results showed that the mean of the overall effect
size of the investigated studies was for the random
effects model is 0.651 (with the corresponding values
of Z =5.222 and P = 0.001), which is significant at
the level of P <0.01. Thus, according to Table 1, in
general, the effectiveness of Cogmed program on
working memory is significant. Studies using the r
statistic produce an effect size of variable between +1
and -1, which reflects the correlation range (Sprinkel
and Pierce, 2005).According to the results in Table 1,
the value of the I-square of this study is 71.519, which
indicates a large heterogeneity in the studies.

Table 1. Effect size & heterogeneity
Effect size and 95% confidence interval

Heterogeneity

Model N Max  Min Effect size p | square
Fixed 14 0.546 0.336 0.441
Random 14 0.896 0.407 0.651 0.000  71.519

Table 2. Results of hybrid effect measurements related to the role of Cogmed program in working memory by modifier variables
Mediator Instrument Heterogeneity index

Fixed Type effect Q I square  df p
Within 13.69 - 6 0.033
Between 31.954 59.31 7 0.000
Total 45.644 ’ 13 0.000
Random Total 16.096 19.23 7 0.000

According table 2, Due to the high dispersion rate, the
role of possible interfering variables was investigated
in the continuation of the analysis. P= 0) and for the
difference between different groups is equal to 31.954
(with corresponding values of 13 df=and p= 0.000),
which is statistically significant; Therefore, the
variables of different groups and the type of tools
used as moderating variables had an effect on the size
of the observed effect. A more detailed analysis
within the group showed that these heterogeneity
were more related to the use of Wechsler test tools.

Conclusion

The results of this study showed that the variables of
different groups and the type of tools used are factors
of heterogeneity in the size of the effect; this finding
shows that it is necessary to pay attention to what tool
is used to evaluate memory and also what group is
being evaluated. This study also faced limitations,

which can be noted in the lack of accurate reporting
of statistical information related to the initial
research. It is suggested that scientific editors and
editors of scientific journals encourage researchers to
accurately describe their work size values, statistical
hypotheses, sample size, and demographic
information related to their research samples in their
reports. Due to the role and effectiveness of Cogmed
program on working memory, it is recommended to
use Cogmed program in primary school to strengthen
working memory and prevent the consequences that
occur due to poor working memory in students.
Considering the important and effective role of active
memory in learning disabilities and the pervasiveness
of children's problems in this field and the
implementation of timely and early intervention plan
for diagnosis and treatment of learning disabilities in
education, it is recommended to use this effective
program in treating learning disabilities in schools
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and psychology clinics.. In addition, meta-analysis
method should be used to evaluate the effectiveness
of programs in research conducted at intervals of five
to ten years.
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