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Abstract

In this study, the effectiveness of working memory training on improving
reading skills in dyslexic primary school students was investigated. The
research design was experimental with pretest-posttest control group. Based
on Wechsler test, from among 195 students with dyslexic reading, 60
students were randomly assigned to an experimental and a control group,
each with 30 students. In order to examine the reading performance of the
participants, the reading and dyslexia test (NOMA) was used. Working
memory training was performed for 26 sessions in the experimental group.
To analyze the data, the researcher conducted an independent t-test and
Mann-Whitney U analysis. The results showed that working memory
training based on active memory improved dyslexic students™ reading skill.
Also, this method increased the skills of dyslexic students in each of the
sub-tests.
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Visual memory training: In this session, considerine the words taught three word cards were

shown to the subject for who was erquired to read and memorize them. Training was also
conducted with cards related to shopes and numbers. 1-2
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Visual memory training: a of maximum of objedts e. g., pencil, ekaser, sharpener, comb, worker,
was placed in front of subject, who eas asked to look at them carefully for a few seconds, control

then close his/her eues. Then, the researcher removes one of the objects and asks the subject to
name the object which was removed. This was dine for there objects within a limted time.
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Auditory memory training: Three words were read for the students, two which having the same

sound initially. The students were asked to listen carefully and tell the two words which start with
the same sound. Some practice was done with thesounds of animals and vehicles.
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Memory training Audio: Varicus sounds of vehicles and animals were played for the students in
the recorder while they were shown pictures of them to become familiar with them. Then, the
sound of some animals was played within one-minute intervals to listen carefully and memorize
them. Next, some pictures were given to the student to name the animals whose sounds were
already played, in the same order that slhe had heard the sounds. Some practice was done with
the sounds of different animals and rehiches.
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Visual memory training: first three word cards were placed in front of the student to look at them
carefully (for 10 minutes) and memorize their order. Then, the researcher changes the place of 3-4

one of them which the student’s eyes are closed. Next, the student was requires to open his/her &yl
eyes and tell which card was changed. If was succeful, twi cards were changed. Some practice | vsjsyal
was done with cards of different froms and for visual training.
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Auditory memory training: The students were asked to listen to some triple sets of words, and

frind the words with the same eryme (those words whose final sounds are similar), for example,
ploush and choush in Persian.
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Visual memory toaining: A card including four or five words was shown to the student to look at
it carfully for 10 minutes and read it. Then, another cars was given to him/her in which the same
words were written without periods (in Persian), and the student was asked to put periods on the

withen words and read them. Practice with other cards include other words continued anlong a
predetermined period of time.
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Auditory memory trainind: 4 words were read to students who were asked to listen carefully and
remember them. Then. A card was given to the child with the same words written but
incompletty. The students were asked to complete the incomplete words.
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Visual memory training: Initially, a letter or sound withten on a card was shown to the student for
some seconds, and after s/he was able to read the letter or sound, another card which included
some wors was prented to circle the words which started with the same sound or letter presented
to him/her in the first card. If s/he was successful, two letters or sounds were presented, and the

practicecontinuted until three letters or sounds were presented to be memorized by the student
and find the related words.
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Auditory memory training: Three words were read to the student, (e.g., snake, water, mother)
who was asked to listen carefully and distinguish the word whose first sound was different from
the other two words initial sounds. This practices was done to distinguish the find sound sounds
of words as well.
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Visual memory training: Using words cards and vision training cards, the researcher presented
the student three cards including animals (for 10 secounds) and asked him/her. To look at them
and memorize them. Then, the cards were removed, and the student was asked to recall what s/he

had seen. The same practice was also done with word cards. The number of pictures and words
increased to five based on the students success.
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Aural memory training: Three words or numbers were read to students to listen carfully and say

the same words and numbers in the same order. If s/he was successful, the number of words or
numbers word increase to four.

Aural memory training: Same words in pairs were read to the students who was asked to listen

carfully and memorize the pairs. Then , s/he was asked to say one the paired worss when s/he
heard the other one, for example, to say bride when s/he heard groom.
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Tablel
Descriptive results of the reading test and its components in two experimental and control groups in the pretest-
posttest
Post-test 'y g0] Pre-test yga;l i b yasls
LT o Indexes
Jss olales! Jrs oabes!
Control Experiment Control Experiment
sl pSlke Dl pSke  dldl 5Ske  dlpdl oSk Lnadlge
SD,l.e Mean  Sp .. Mean Spl. Mean sp . Mean Components
SlelS ylgs
7.82 26.53 5.23 94.60 8.30 26 10.91 30.13 . ot
Reading words
SledS ol 00505
3.46 70.43 2.85 70.93 4.29 71.53 6.58 109.27 . .
Word chains
4,58
3.40 76.03 7.28 120.67 3.33 75.33 3.14 75.73 Rhyme
kel el
23.94 51.70 9.35 110 23.09 50.60 22.62 49.93 Naming images
Ok S
5.56 27.23 11.70 66.20 4.87 26.50 4.65 26.53 .
Text comprehension
olols Sy

974  61.87 470 11320  7.92 60.80 7.15 62.63  Understanding words

(lolio) lalgl i
4.82 69.70 521 109.97 3.91 68.77 3.65 63.33  Removal of voices
(sounds)

YW PRCHIN L FRERVIPES

7.68 47.60 478 93.40 7.26 47 8.12 47.30 ol
Reading nonwords

k_é)> alis

3.25 90.67 4.26 133.13 181 90.43 2.14 90.93 .
Sign the letter

oo ailis
Signs category

Wailgo JS
All components

5.99 81.13 531 126.13 451 80.10 3.72 79.40

5.65 67.38 597 96.18 3.24 60.07 3.35 61.53

As seen in Table 2, the means and standard deviation soof the experimental and
control groups in the reading test and its components are calculated separately.
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Table 3
Independent t-test for the comparison of two experimental and control groups scores in the components of the
reading test

& yhlixe o oLl @il sy e Gyl ke Indexesla_yasls
Sig t df SD Mean
Components beadlse
ol O.\jb&
0.104 1.65 58 10.91 30.13 Reading words
SlelS oo 5y
0.000 26.29 58 6.58 109.27 . o
Word chains
458
0.63 0.47 58 30.14 75.73 Rhyme
Loy 1ol
2982 G
0.91 0.11 58 22.62 49.93 Naming images
o S )
O )
0.97 0.027 58 4.56 26.53 Text comprehension
0.35 0.93 58 7.15 26.63 el 5y
' ' ' ' Understanding words
(olis) lalgl 3l
0.56 0.57 58 3.65 69.33 Removal of voices (sounds)
OlalS aui g clalSt uilgs
0.88 0.15 58 8.12 47.30 Reading nonwords
&_é)> alis
0.33 0.97 58 214 90.93 Sign the letter
oo wilis
0.515 0.65 58 3.72 79.40 Signs category
Laadl
0.09 171 58 3.35 61.53 o 5

All components

As illustrated in Table 3, it was found that the result of the independent t-test to
compare the reading scores of the experimental and control groups in the pretest
was not significat expect for the research meaningful words chains. Thus, the
research hypothesis, stating that there is a significant difference between the
reading scores of the two groups, was rejected. This memans that, both groups
were the sames that, both groups were the same regarding their mean scores of the
reading test and its components (exceot for word chans), and that there was not any
significant different between them.
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Table 4
Test results of Levin test for the equality of variances in the experimental and control groups in 9 components of
reading post -test

S ohle pass ol Indexesks yasLi

Sig F Components Leadlse
Slals” flgs
0.74 0.10 Reading words
0.000 21.30 Rhyme
(IS VA K
29 o
0.000 45,07 Naming images
o S
e S,
0.000 24.29 Text comprehension
i S
0.000 55.22 : o
Text comprehension
(olio) lalgl i
0.76 0.09 Removal of voices (sounds)
SIS 4 9 ollSt O'm?&
0.001 11.745 Reading nonwords
“é)’ alés
0.99 0.000 Sign the letter
dsio ailis
0.73 0.11 Signs category

As seen in Table 4, except for the variances in the components of rhyme, naming
images, text comprehension, understanding words and reading nonwords
(meaningless words), other components have homogeneous variance. Therefore, to
compare the means of these components in the experimental and control groups,
non-parametric Mann-Whitney U-test and to compare the means of other
components independent samples t-test were used.
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Table 5
Results of independent t test for the comparison of two groups in the post-test reading components
& yhlize o o,ll il 4z b yad L Loy ,S [PYgREls
sig t df Indexes Groups  Indexes
)lﬁ*" JI)"SI L)“i’L“ loaals
SD Mean >
Components
5.23 94.60 o] s i
0.000 39.61 58 EXp. ) S oVl
782 26.53 Jyxs” Reading words
Cont
oielejl o
5.21 109.97 Exp (o) Walgl Cais
0.000 31.04 58 J)MS Removal of voices
4.82 69.70 (sounds)
Cont
oielel
4.26 133.13 o wlis
0.000 43.37 58 EXp. _ S
3.5 90.67 JssS Sign the letter
Cont
Uialejl
5.31 126.13 e st
0.000 30.76 58 EXp. _ o
5.65 67.38 Jyus Signs category
Cont

As seen in Table 5, the components of reading words remove sounds, letters signs
and are of significant differences between the two groups. Hence, the null
hypothesis is rejected and the research hypothesis is confirmed. Thus, the working
memory training had a significant effect in the experimental group.
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Table 6
Test results of non-parametric Mann-Whitney U test for comparing the components of reading
SlelST usles olds” Sy O S ol el 436 o aalze
Reading Understanding Text Naming images Rhyme Components
nonwords the words comprehension )
bagygeil
exams
0.000 0.000 0.000 0.000 0.000 e oo
Mann Whithney U
465 465 465 465 465 _ g 8L
Wilcoxon
-6.716 -6.716 -6.716 -6.716 -6.716 z
0.000 0.000 0.000 0.000 0.000 . Sollas
sig

As seen in Table 6, the results of non-parametric Mann-Whitney U test for
comparing the components of rhyme, naming images, text comprehension,
understanding words and nonwords indicate that the difference was significant

between the two groups hence, the intervention was effective.
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