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ABSTRACT
Article Info: The present study was conducted with the aim of comparing the effectiveness of education based
Received: 2023/06/13 on multiple intelligences and phonological awareness and the combination of these two methods on improving

Accepted: 2023106120 the working memory of dyslexic students.

Available Online: 2023/09/19 The research method is an experimental type with a multi-group pre-test and post-test design with a
control group. The statistical population of the research included students with dyslexia in Ardabil city in the
academic year of 2017 (N=112). The sampling method was readily available, and using this method, 64 people
were selected and divided into three experimental groups of 16 people and a control group. The first
experimental group had ten sessions of phonological awareness training, the second experiment had eleven
sessions of training based on multiple intelligences, and the third group had twenty sessions combining the two
methods and the control group had their normal daily schedule. Raven's progressive matrices test and Cornoldi's
working memory test were used to collect data. Analysis of variance test was used to analyze the research data
and SPSS statistical software was used for this purpose.

The findings showed that training based on phonological awareness and multiple intelligences

and the combination of the two methods significantly improved the working memory of the tested groups
(P<0.05). Also, the results showed that the combined training of phonological awareness and multiple

Key words: intelligences had a greater effect on the average working memory scores of dyslexic children.
Multiple I_ntelllgence, Based on the obtained results, the combination of two methods of phonological awareness and
Phonological multiple intelligence improves the working memory of dyslexic children. So, psychologists are advised to use

Awareness, Working | education based on phonological awareness and multiple intelligences in order to help improve the working
Memory, Dyslexia memory of children with dyslexia.

Extended Abstract

1. Introduction (Olga et al., 2021). The most common disorder

earning disability is regarded as one of among learning disorders is dyslexia and it manifests
the most common disorders of itself with reading problems. Dyslexia is a term used
childhood and adolescence as a family for students who, despite their natural intelligence
of specific learning disorders with and sufficient education, are not able to read correctly
specific defects in a person's ability to (Ganji, Zahed and Moeini Kia, 2012). Various
understand or process information. reasons for the inability to read have been mentioned,
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and one part of the theory is related to the
malfunctioning of the brain and especially memory. In
addition to maintaining the information received from
the five senses and storing it, memory has functions in
the field of cognitive analysis of information that can
help solve problems and learn new things (Bass,
2018).

Working memory is a temporary system that stores
and manipulates information during cognitive tasks
such as perception, learning, and reasoning (Baddeley,
2013). Children with dyslexia typically show deficits
in working memory and phonological awareness and
efficient word reading difficulties (Berninger,
Raskind, Richards, Abbott, & Stock., 2008; Sozen,
sozen & Tekat., 2009).

Phonological awareness is one of the known
interventions in this field. Yoop (2009) considers
phonological awareness as the child's sensitivity to
language structures and believes that for this purpose
the child should pay attention to the sounds of spoken
language and temporarily ignore the meaning of the
word.

Working memory can significantly predict both
phonological awareness and word reading
performance Christopher, Miyake, Keenan,
Pennington & DeFries, 2012; Berninger et al., 2013).
Because phonological awareness predicts word
reading performance (Melby-Lervague et al., 2012)
and phonological working memory is related to word
reading, working memory may account for reading
performance through its effect on phonological
awareness in children with dyslexia. Words matter
(Gathercole & Baddeley, 2014). In typically
developing children, working memory is indeed used
to predict phonological awareness and word reading
performance (Christopher et al., 2012; Locascio,
Mahone, Eason & Cutting, 2010; Carolien, Knoop-van
Campen, Eliane Segers & Ludo Verhoeven, 2018).
Another effective intervention in this field can be
education based on multiple intelligences. Multiple
intelligence is derived from the efforts of Gardner,
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who made many efforts to expand the concept of
intelligence and mostly tried to advance intelligence in
the direction of the educational system
(Mehrmohammadi, 2009).

Dyslexic children have a special importance and
position among researchers in the field of education
and many interventional studies are conducted in this
field every year for this wide range of children, and the
present study is also in this direction with the aim of
comparing the effectiveness of Education based on
multiple intelligences and phonological awareness and
the combination of these two methods has been done
to improve the working memory of dyslexic students.

2. Materials and Methods

The research method is an experimental type with a
multi-group pre-test and post-test design with a control
group. The statistical population of the research
included students with dyslexia in Ardabil city in the
academic year of 2017 (N=112). The sampling method
was readily available, and using this method, 64
people were selected and divided into three
experimental groups of 16 people and a control group.
The first experimental group had ten sessions of
phonological awareness training, the second
experiment had eleven sessions of training based on
multiple intelligences, and the third group had twenty
sessions combining the two methods and the control
group had their normal daily schedule. Raven's
progressive matrices test and Cornoldi's working
memory test were used to collect data. Analysis of
variance test was used to analyze the research data and
SPSS statistical software was used for this purpose.

3. Results

The total number of the sample group in this research
was 64 people, 68.8% were boys and 31.2% were girls,
and the average age of these people was 11.4 years old.
They were randomly selected and divided into four
groups by homogenization.

Table 1. Mean and standard deviation and the results of the Kolmograph-Smirnov working memory test

Mean and standard deviation

Kolmograph-
Smirnov

phonological combination .
. - control k-s sig
awareness intelligences  of two groups
working memor Pre- test 3/12(0/95) 3/56(1/63) 4/00(1/03) 3/56(0/96) 1/32 0/06
9 Y Post- test 6/31(1/40) 5/12(1/20) 6/75(1/65) 3/93(0/85) 1/16 0/13

In Table 1, the average working memory in the studied
groups (phonological awareness, multiple
intelligences, combination of two groups and control

group) is reported and the results show that the
research variables increased in the post-test of all three
groups compared to the control group.
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4. Discussion and Conclusion

The present study was conducted with the aim of
comparing the effectiveness of education based on
multiple intelligences and phonological awareness and
the combination of these two methods on improving
reading skills and working memory and self-esteem of
dyslexic students.

The results show that education based on phonological
awareness, multiple intelligences, and the combination
of two methods have significantly increased working
memory scores in dyslexic students compared to the
control group. Also, the training based on
phonological awareness had a significant effect on
working memory compared to the training based on
multiple intelligence and the control group, but there
was no significant difference compared to the
combination of the two methods. Also, the
combination of the two methods of phonological
awareness and multiple intelligence had better results
compared to two methods and these results were
statistically significant (p<0.05).

No research has been done on the difference in the
effect of education based on multiple intelligences and
phonological awareness and combined education of
these two methods on the working memory of dyslexic
students. Fasihiani Fard & Mikaili (2015), Sozen et al.
(2009) showed in their research that phonological
awareness training in different groups improves
memory and attention in their studied groups.

Also, in the context of the effect of multiple
intelligence training on improving children's working
memory, Farhangpour et al. (2014) showed in their
research that intelligence and spiritual intelligence
have a significant effect on working memory and
working memory of the children studied. Also,
Hashemi, Bayrami, Esmailpour, Nemati & Khosh

Summer 2023. Vol 12. Issue4

Eghbal (2018) concluded that cognitive rehabilitation
focused on working memory is more effective than
cognitive rehabilitation based on phonological
awareness in improving the symptoms of dyslexia.
Education based on multiple intelligences allows
children to learn reading skills based on their
intelligence abilities, and education based on
phonological awareness allows them to practice with
the basic principles of phonology and word structure
and to strengthen their reading skills. But the
combination of these two methods makes the
phonological and structural awareness of the words,
along with the use of the child's intelligence, in order
to strengthen the reading skills of the memory system
and mental maintenance, and the processing of the
working memory more.
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