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The Effectiveness of Phonological Awareness Training on Visuospatial
Working Memory of Students with Written Expression Disorder
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Abstract
his study aimed to determine the effectiveness of Phonological Awareness Training (PAT) on visuospatial working memory
T of 3rd grade students with written expression disorder. The study design was quasi-experimental with a pretest, posttest, and
control group. Thirty students were randomly selected and evaluated by the Writing Expression Test (Fallahchai, 1379), Wechsler
Intelligence Scale for Children (Wechsler, 2000), and the Visuospatial Working Memory Test (Cornoldi & Viecchi, 2004). They were
randomly assigned to experimental and control groups (each consisted of 15 individuals). The experimental group participated in 13
sessions and was trained by the phonological awareness program but control group participated in the regular school program. All subjects
were evaluated after the 13th session and two months later. The data were analyzed using analysis of covariance and repeated
measurement analysis of variance. The findings showed that 32% of variation in improvement of visuospatial working memory of the
experimental group has been due to the phonological awareness intervention and lasted after two months (P<0.001). Based on the results
the Phonological Awareness Training leads to JIP Aug 2019 SS.docx JIP Aug 2019 SS.docxpromoted visuospatial working memory of
experimental group, and its effects lasted for two months. Therefore, the implementation of the Phonological Awareness Training is

worthwhile for promoting the visuospatial working memory of the students with written expression disorder.
Keywords: Phonological Awareness Training, visuospatial working memory, written expression disorder.
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1. written expression

2. International Classification of Diseases-10th Revision (ICD-10)

3. pervasive and specific developmental disorders

4. World Health Organization (WHO)
5. self-initiating
6. inhibition
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1. Fernald multisensory spelling method
2. Doman-Delacato

3. coding

4. single syllable



Goldgs oo PLsIL Ql)'yylg;,.;lo wbad gl Jud abadl> |, osliszls b.mlﬁ uia)'}J s

(o para) Xygl o Cawdds (1u0)d A+) YU 0405 doas 5| 25T
4 ST WAV (505 g Sledh IYAF ¢ LS 5 SLals’ )]
)y p oelhae Uyl o983e Giu aw )3 (5sS
5303 daaie S5 5l ool b e 5l aBT & )lee asclis
2 0S5 Mg Yl 393 (geSofal Lo B ysvm
(¥ il o) 3L salgs inlS IS () o
Sty sldgly u.mlf] Cocdl & dog b pluly
o g el B b il
5 By a1 o blo)l aej o oadplsl (sloiagsy
ol VS 5358 s > gy IS5y lys My
Pl gl (ol Ban gycnlil dgd e (elus] (ylidy
G Jub bl Bligly (25T (bjgel 0 s
@l pgw b 53 (5l ly IMSI L ljgel il (olias
BT Gisel b g bl oS 29 Jlgw cul 4 gl
& o)lidy olo IS Ghls el il 4 Slisgly
3,5 K8 Lol olad o)l Jleb abals Ui

P9
5 osilotn b b b g il plegh ol
) siegg nl lel amsle g olsS 05,8 S L g5l
2 by ol IS bl pgs iy (isel il (oolos
WAY-IYAY e Jl o & ob S kool e
gl s Jotie g3y digad idgy Jrand 4y Jgdo
5 oxisg 0l gl )l ool ¥ oanl (oS0l JHS) S5 4
4 S g0l 53l b s atwlgd ol pow sl ledes
Vooldpe jl o S By ) lidy ple oM
030zl b gl ool qolae Lausss M3 &y 5 s ool 2315
i 2350 (IWVE) sl s ol IS 9051 5
S Gy 9 YO (Shioyd 45 g g )55 do 903l 3 (Mol
03;9 LS‘“"L")] ba)f P9 ul?u)‘ NWR-RTY )?]o AJ)JDY" c.ﬁ.))f
Sl 5) oefike 405 o3l (410 a5 sa) olys

2y sbjey b o 5 B g dlaly 4 addS (35 o
Pl Blubgly (2T Cuoal y ogMe LS oo 4S5 (L2ls])
2508 5 Lol )3 2lsl 455 o oo ctdg 5 il
Slodlus) 39500 Jlodh 4 (5y9p0 o S il Lol
2T ki 5,0nlj] (IYAY (M 5 (5,ki5u 539050 (0]
P o b idg g 005 (o )l 5 (Sl
9 By O bl bl Basb 5 (3,5 (oo a8l )l dteg
oz 5 S slacylee bawgi (3,5 (oxp 98 o0 plodl o
oot (S sbO)lke 5 P 5 2y )b
g b oliel 4 Cunl (ot JB oS ol (Sinlen
walagly 5iles 51 gl b bled (Y1) 3,00
@ U g Lol wly Gy 4 g 3 et b 1
b )3 2980 Folsl S (o 5 gl S g gy 00 e
X535 (o0 )13 aofly 15 (Sialen 13U cod ity dagly &
B3 jl g dales 5)less 8368 (el o] 51 BT ¢ opl o
B (S e 3 0l (Sl G355 (V- F) ppgudly
S S |, a6 g laba

ligly 28T Jos Jolhe b bloyl )3 (Y- +A) lggll g
1y o3ly Wlgs so (S Jlazr 3 355 03 B+ scitls b
o3ly S gl iy g S 4329 ot S5 (glalr 4
Pl 4 B Lol o3 Ae ¢ S gy o &l 5 5oy
S Wlos )3 grlae o Kimghy (S jobdy it ) i
N by g ol sl b cow 4SOl I S
slasly o ojly snmy LSS slalxa dj50 ;0 S
1S lee S L ly 5l (T Lol iyl (2T ol S
390 2 5 slatingy il e d52 9 6 5 iy g
Lra 5l BT Ojlge wlodly Ui 55 Slwd i 268
50 JSb ligly a1 clacpe plo o)
(Ve ¥ ygmlly)

Lai ¢ 3 ligly (28T 2,50 5 ol o 2uxte (sl st
Pyl oS 5 g e 4 ojly 4350 dora plulid iso aw
Ol @l g 03l JL3 ey 3p90 Al B U gy (5398
Oylee )3 ww 09)5 pl 535S aS Wleoly lis e}

1. Written Expression Test
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. Visuospatial Working Memory (VSWM)
. subscale

. information

. arithmetic

. similarities

. vocabulary

NN N AW~

. Wechsler Intelligence Scale for children (WISC-1V) 8. digit span

9. comprehension
10. symbol search
11. word reasoning
12. picture reasoning
13. number and letter sequence 20. work memory
14. picture concepts

15. picture completion
16. block design

17. cancellation

18. verbal comprehension
19. perceptual reasoning

21. processing speed
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