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Abstract
The present research aims to investigate the effectiveness of mobile app-based
teaching of phonological awareness on reading performance improvement and
behavior regulation and metacognition skills in children with a specific learning
disorder (SLD) with reading as a specifier. An experimental single-subject research
method is applied. Accordingly, three dyslexic children were purposively selected
from the research-eligible children, and Wechsler (WISC-1V; Wechsler, 2003) and
Reading and Dyslexia (NAMA) (Karami-Nouri, Moradi; 2005) tests were conducted
by the students, while the BRIEF executive function questionnaire (BRIEF; Guy,
Gioia, Isquith, Kenworthy; 2002) was filled by the children's parents. The research
findings were evaluated using visual inspection of the graphs, the improvement
percentage, and the effect size. The results indicate that mobile app-based teaching
of phonological awareness improves reading performance and enhance
metacognition and behavior regulation skills in female children with SLD with
reading as a specifier. The research contribution includes the introduction of a
phonological awareness-oriented teaching app derived from subtests of the
phonological awareness test, which can be beneficial as a supplementary instrument
in a part of the reading disorder's restorative-therapeutic process to improve the
reading ability and metacognition and behavior regulation skills of children with
reading disorder.
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Phonological awareness educational package
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—Introducing the examiner and participants in the research The first session:
acquaintance and

Slude )3 9l (ly B8l5 9 018 Ol -
—Statement of rules and agreement to attend meetings
OB S b gly 0,5 Bun pdle asuie 5 (2T -
— Knowing and clarifying the purpose of the group for the participants
BUigly (2BT (bigel B g ulg Coenl (b )18 o yge -
—Discussing the importance of reading and the role of phonological awareness
education
(Vg p3 o2 4ol p o 9ol 'y (905) Lagasl i 2l =
NAMA test,

—Performing pre-tests (Wechsler test, parent brief form

questionnaire)

introduction

ol et (el o)l -
—Initial evaluation of homology detection

b anls 53 0opo8 6S 5 2y BT Il (il paeis b je Sy g (03 =
LS Jgde Ao d Ve g SoeS slalled sl &S >
—Practicing the level of one phase of recognizing the homogeneity of the
phonological awareness software and following up the practice in the session until

the number of the child's errors drops below 30%.
LS Aoy 93 gl B 355 g0 dlslgd S0987 5l) il el 4y bgype AT (0l -
(el bl o 4y 9 8 o8 cpally s b S5t o 1) g5k il
—Giving tasks related to matching recognition (the child is asked to practice and

master the level of two matching game recognition stages at home under the
supervision of parents) .

Ot g Ohigel ipgd dwd>
ol el
The second session:
training and practice of
recognizing
homogeneity

5ol il S5 (65K 9 S8 Slud 950 =
—Reviewing previous sessions and tracking student assignments
Opbay el lgiome JS31 08, —
—Fixing the content of the previous session
486 pasuls cpjlel ol -
—Initial assessment of rhyme recognition
o b aude )3 005 xS 5 2y ATl 436 asis Ao e ) s e
LS Jgds o3 Ve g5 4y S8 slallad dlass oS

S g Uhjgel ipgw dul>
The third session:
teaching and practicing
rhyme recognition
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-Practicing the level 1 phase of recognizing the rhyme of the phonemic awareness
software and following up the practice in the session until the number of the child's

errors drops below 30%.
el ¥ o B 398 0 sl 5355 ) 4l i & bgnyn ST ol -
(ke babes bo] 4y 5 &S o3l )l b J5ie 3 1, g3k 486
-Giving tasks related to rhyme recognition (the child is asked to practice and
master the level 2 rhyme recognition game at home under parental supervision)

59l il GSS (68 g Jd Sl 550 -
-Reviewing previous sessions and tracking student assignments
Oy Al (glgime JISGI 08, -
—Fixing the content of the previous session
O el gly sl el et (el ol
—Initial assessment of recognition of words with the same initial phoneme
S5 9 2y 2B IBlp 5 Gy o5l gy sl SlalS jagets Al po ) o (50—
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—Level 1 practice of recognizing words with the same initial phoneme of the
phonemic awareness software and following up the practice in the meeting until
the number of the child's errors drops below 30%.
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—Giving tasks related to recognizing words with the same initial phoneme (the

child is asked to practice level 2 of this stage of the game at home under parental
supervision and master them)

OreS 9 bjeel ip)lee dwd>
gly whb ol jasws

oSy el
The fourth  session:
teaching and practicing
recognizing words with
the same initial
phoneme

5ol il IS5 (65K 9 S Slude 950 =
-Reviewing previous sessions and tracking student assignments
Opba sl lgiome JSS1 68, —
Fixing the content of the previous session —
OleSe SbL gly sl lalS’ jasets cpjlel obss,l -
—Initial evaluation of recognition of words with the same final phoneme

xS 9 2y BT 58l s S gy s SlelS jaseis o jo Vs (255 =

LS Jgde o Ve i SoeS slalles ol &S Sl b awds > oy pe8

-Level 1 practice of recognizing words with the same final phoneme of the

phonemic awareness software and following up the practice in the meeting until
the number of the child's errors drops below 30%.

B dgi oo diwlgd S368 l) )l SLL 2lg shb ClalS” jasuis 4 by @IS ol =

(ol blas Lol ey 5 08 s p05 cplly oyl by i 53 1) (3k Al o ol ¥ el

-Giving tasks related to recognizing words with the same final phoneme (the child

is asked to practice level 2 of this stage of the game at home under parental
supervision and master them)

O 9 Ubigel oy dude
gly whb clls jasws

oS SLL
The fifth session: training
and practicing

recognizing words with
the same final phoneme

Fy
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-Reviewing previous sessions and tracking student assignments

Oy sl lgizee JISS1 &) —
—Fixing the content of the previous session
ol gly Blo g el 3l ooyl -
—initial evaluation of naming and elimination of the initial phoneme
dd )3 032303 55 9 2l (BT JI3Ble 5 el gly Bl g (el Al po ) s 305 =
LS Jgde Ao Ve g 4 SoeS glalled sl oS Sl U

-Level 1 practice of calling and removing the initial phoneme of the phonemic
awareness software and following up the practice in the session until the number

of the child's errors drops below 30%.
(e bl gl 4y 9 038" 008 cpally )5 b St 53 1) (53 Al o
—Giving tasks related to naming and removing the initial phoneme (the child is

asked to practice level 2 of this game stage at home under the supervision of
parents and master them).

O 9 Ohjgel ipdd dul>

oSl gly Bl g el
The sixth session:
training and practice of
naming and removing
the initial phoneme

Jsel ol RIS (655 9 S8 Sluds 90 =
-Reviewing previous sessions and tracking student assignments

Oy Al glyioee JISA g8 —
—Fixing the content of the previous session
Sl gly Blo g el el oyl -
—Initial evaluation of naming and elimination of middle phonemes
dds )3 005 68 5 (2l BT I3l She gly Bl g (el Ao po Vs (50 =
LS Jgde Ao Ve g 4 SoeS glalled sl oS Sl U

-Level 1 practice of calling and removing the middle phoneme of the phonemic
awareness software and following up the practice in the session until the number

of the child's errors drops below 30%.
Ao 0ol ¥ s B398 g0 atslgs S35 ) (Sl gly Bl 5 el @ bgyye RIS 0l -
(e Blas ol 4y 9 4387 0 p05 clly )l L J3ie o1, 55k
—Giving tasks related to naming and removing middle phonemes (the child is

asked to practice level 2 of this stage of the game at home under the supervision
of parents and master them)

O 9 Uhjgel ipiin aul>

Sl gly B> g el
Seventh session: Training
and practice of naming
and removing the middle
phoneme

FA
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590l ol IS5 (68 5 U5 Sl 5950 -
-Reviewing previous sessions and tracking student assignments
Oy dl> (slgioee JISil 28 -
—Fixing the content of the previous session
b gly Bl g el el o)l -
- initial evaluation of naming and elimination of the final phoneme
e 3 0 y05 558 g 2y BT 58l 5 SLL gly i g el Al po V a2y -
LS Jgde Ao Ve g4 SoeS slalled sl oS Gl U
Level 1 practice of naming and removing the final phoneme of the phonemic -
awareness software and following up the practice in the session until the number
.of the child's errors drops below 30%
Ao yo (pl Voo b dgid oo dtwlgd 368 5l) SLL zly Bl g il &y bgype IS ols —
(b blus gl 4 9 435 e pes cplly )l b Jjie 0 1y (5t
—Giving tasks related to naming and removing the final phoneme (the child is

asked to practice level 2 of this stage of the game at home under the supervision
of parents and master them)

O 5 Uhigel ipide dul>

bl gly Bl g (b
The eighth  session:
training and practice of
naming and removing
the final phoneme

59l il S5 (58 g Jd Sl 550 -
-Reviewing previous sessions and tracking student assignments
Oy Al (glgime JISGI 08, -
—Fixing the content of the previous session
ho g5 ais el byl -
—Initial evaluation of sound difference detection
b awdy )3 008 68 5 2y BT I3l bo Cglis (asets dlo po \ oo (32505 =
LS Jgde Ao Ve pj 4 SoeS glalled sl &5 Sl
—Practicing the level 1 stage of recognizing the difference in the sound of the
phonological awareness software and following up the practice in the session until
the number of the child's errors drops below 30%.
o yo ol Vopdaw U 04 oo dtwlgd (S358" 5I) lao gls ausuds 4 bgype @IS oo =
(e blas T 4y 9 038 o p05 cplly yllas b Jjie o 1) b
—Giving tasks related to sound difference recognition (the child is asked to practice

level 2 of this stage of the game at home under the supervision of parents and
master them)

O g Ohjgel ks awlx
I Golds anseis
Ninth session: training

and practice to recognize
the difference in sound
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5ol il RIS (65K 9 S8 Sludr ygp0 = (JBG @) omd auls
-Reviewing previous sessions and tracking student asagnmirlt: | » N 5 S ges
s O - A §, — T
Oy > Sl J &) Lmuya)‘w
—Fixing the content of the previous session 10th session:
(Vg p 33 oo 4l sy dos (9051 a8’y 90]) laygajlpm ()2l = troubleshooting,
ducti hsl brief § summarizing and
—-Conducting post-tests (Wechsler test, NAMA test, parent brief form running post-exams
questionnaire)
g 2 gl jads o ()lSen Car 4 ol pally § 368 51 o)08 g 5945 -
—Encouraging and appreciating children and their parents for their cooperation

and participation in the research.

(asl
IS S 15 (3L Comen sl Shy -V Jgs>
Table 2
Demographic characteristics of the participants
job Grade age sex The participants
590l 45l Sl Jgl b2, Jl8 Eohe 1
student First grade 8 years and 2 months female
90l 45l Ol pow b3y b9 Eohe 5
student third grade 9 years and 3 months female
jeall ki pyles ol 7 5 Jw 10 Eohe 3

student Fourth grade 10 years and 7 months female

JSGgp 5l 51 i 55,8 Sy a0l i ¥ il cpl 5D Canl oddosls LY Jgis oS ek len
28l pols lagygesl elpl Slude ) (loyd ST 1y g 45 48 )5 4y bs o ogesl 5l loyd

0SSy Ay il 3, Slos dguny g Cliilyd by pulal Zolaw )3 (g3 Mo yd S s g el = Y Jgas
Table 3
Scores and improvement percentage index in the levels of behavior regulation, metacognition and improvement of
reading performance of all three participants

Aoyd duds VNN VNN duds duds > b bs @':ya)"l

E3getg S JERAS i el £ Jsl baselin  participa 5
Recove tenth The The fourth second First € nts %
ry session eighth six;h Session  session  session _i 53
percent session  session 05
age _% E
66 66 59 45 38 30 23 22 Jo! -~ E
3%
73 73 67 60 57 48 42 42 pod g
3

55 68 57 49 36 32 30 30 pows
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64.6 J§ 982 oD

Total Recovery percentage
46 66 57 56 49 47 35 35 Jo! §
15
47 96 90 84 80 73 65 65 £9d ) §
N ©
50 72 69 67 54 52 48 48 pow 3 E
47.6 S o9 2oy . ?>)
Total Recovery percentage =
53 129 127 119 102 98 70 66 Js! g
c
©
63 158 146 113 107 79 59 57 pgd % g
57 164 157 141 120 96 76 72 pow _{k %
Y
57.6 S g 20 £

Total Recovery percentage

gm0 o)) asld g Sloys dldlie Ll g s (b bd) dblise I L8 @l el b LS ¥ e
oy a3ls el (W) sl 5 oulss Ggoil 5 cndlly o8 i Aoty 53 W oges]
Gob 3l (28T gy Ghisel oy o il 0,8las g g il LB, el dilhe (o5
ol odbasalono (335051 A y2 (gl o> dudx (L )3 ol jen (il I3l 5

calils g )68, mla slocs e sloadhe polaw = ¥ Joao

Table 4
Component levels of behavior regulation & metacognitive skills
] buge hpnd
very well medium weak
258 o )
53-70 36-52 0-35 . . \.e(o
Behavior regulation skills
calslg o
77-102 52-76 0-51 . .)3 )?-e(o
Metacogpnitive skills

3 B 3se] dus 2 8 j0i ) s (clact o ddlhe 5> 90 panlin ¥ Jgix )3 45 jbolen
AP G Hln pdaw > Sdg05] Ay ablie g Cunl 03 lawgie 9 s B3 gaze (> alblie
o5 9 S elie Sl oalatl b (Wlg )8 ey ) debsion s cnl y3 Slped el g (230505 505
b i 2o )3 O+ (63900 2oyd Jgo,d bl y wl 4ol yius 1 odelcauwddy o 40 a0 (wleol po
ol jloline <6390 (sl gy )3 yidan

higel Gloys 0y93 5 I idgesl )b, e (clactlae 8y0d 29 0 odnlie 457 jbolon (yrizmon
ol 03,8 a5 B ial33l caldlie 565 45 ol pen als l8le 5 )b 5l &BT £y
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ol 2 Slies Jlod 5 (30 pei illae 351> )3 Lagie paus 1> (dgejl dus o aldbis | g g
Sy ) puin b s Loy 00 (@9 doyd Jgo 8 ol 2 g (Wly p 8 s ) dob sty
(SO9u00 Juoyd 33 g 03¢ Holixe pow D903l )3 hadd Sl yed yuis Lolul plp 45 sl Joline (63,90
0593 3 I 3dges] Ll S clac)loo B yod 945 so odnlive a5 job lad pimon . Cansss oline IS

sl 03,1y Gl oo il 133105 3o 51 ST ly (igel (e

(L) Slsslo)l 5 lss ogeil 53 lgs 3,8Los dgute allge sl =0 Jgix

Table 5
Component levels of reading performance improvement in reading and dyslexia tests
b Ol eyl iy b e
Normal Dyslexic Line cutting Read performance
o
YU 4, 157 0-157 157 ~
Number

lodloyb 83game 3 caldlie 51 L3 S5dg05] dw b Byed g 0 odaline O Jodo > oS jsblen
2P B i o yle Lol WlaB S8 aub o 3 ¥ g ¥ dge]] ablis Iy gl 039y
gLyl oligel Sl plsieas QLS g cunl o bS5l pomly olizen Vgl agasl ol jod
g oo (SAaib

okl pg i bl eolatwl b (Sledlu,b g uled) del yiws y cpl 50 Slped Julos g (B0 pod
S Mo )d B (639u0 Mo )d Jgoyd wll p dpls o g asl iy 5l odelCundds 0 pe o ae
ol Holize S53905] dw yo 3 Slyed pess bl ]y 48 Conl oline ¢85 )90 (sla wyy 5> i b
251 gly Ghigel (leyd 0393 3 aidgeil ulgs (slooyel 39 o0 oualie & ysboplon (yizpen
03,811y e I8 38 el il 1315 32, 5

—— Jjl 250 ) p3% s 5a )l pm Saa )l
80
60 o
40 P /
v—/
20 ¢ ¢
0
aaly ba Jsl amla P OV N | W ) ENRP . UV ENRY: I N G ENPY SRR SWHEN

Alg % oy 2l Sl S acli iy )3 )18, wulats il Clyed juuis Al — Vgl
Diagram 1
The process of changing behavior adjustment component in the executive functions questionnaire
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ol gy gl dud y 548wl s (pl g Canl jsline iy blodjl i 5 & jguo M3 o |
—— Ji) s e ) e o ()
120
100
80
60

40
20
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Diagram 2
The process of changing metacognitive skills component in the executive functions questionnaire

oy Ol o iy Aol iy 50 ALl o lhe adli Gyl joss Wl,8 Y jlages
o 905 s 5 3 0180l i 55 0 0amlito &S eyl am o (LS 1) (T &g (30!
W3 o i 1y (gloaiiSjlgael puls jldged (dgmo Cad i3 )T jgo wMSLLs

—— sl G50 el Sdsa)] e a g (250

200
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100
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(W) Slodlo )l 5 uled Ggajl 3 (ulgs 3 Slae adlge lpas yuis A018 — T lages

Diagram 3
The process of changing reading performance component in the reading test
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Table 6
Clinical effect size (Cohen's d) in all variables in the first participant
Olxus gr Sl ojluil 33kl Bl adlie ke al bs > pusito
Description Effect size The standard Average baseline Variables
deviation intervention
bogie flojlsl g 53 11.52 49.28 35 sl
Medium effect size metacognition
bogte Sloilsl o7 17.21 40.42 22 28y e
Medium effect size behavior regulation
bogte loflil 15 28.43 89.71 57 @l geaSl
Medium effect size Executive functions
Syp 5l ojlu 5le
R eI 78 24.55 109 66 0¥l e
Large effect size Read performance

Szl BT oieel cdlyd b Jol oaiS'eS s oS ams o LS 598 Jodo I ool ol
ol 02 Gl uled 5 Slas dguy g ALl G,y wlas glaclee 0 Jod LB il
Casl oS 3o gy (Sl il (St ddlie jlum il 5:ke g Sl 0301 e (yiomen

po3 015 S 15 5 it plad )3 (eS d) (b gl ol ¥ Jgus

Table 7
Clinical effect size (Cohen's d) in all variables in the second participant
Olbusy Sl ojlul 3 |kl Byl sl (1 She b bs s yux0
Description Effect size The standard Average baseline Variables
deviation intervention

g 3l ol =&l 8
70 Pl e 1.16 12 79 65 Rt
Medium effect size metacognition
bwge il ol [RJPWEN

70 Pl e 111 12.12 55.57 42 el
Medium effect size behavior regulation
bawgis il ol Il elas 5,8

e Plej 1.14 24.10 134.57 107 bl slesS)
Medium effect size Executive functions

Syl ojll il

R AIE g 35.74 108 57 ol 3,Slas
Large effect size Read performance
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Table 8
Clinical effect size (Cohen's d) in all variables in the third participant
Olxus gr Sl ojluil 3,5kl Bl adlie :Sho b bs > pusito
Description Effect size The standard Average baseline Variables
deviation intervention

buwgio il ojlul =&l 8
o ploj 1.01 1039 58.57 48 R
Medium effect size metacognition
lawgio 43l o3l [RJPWEN

o plej 0.87 15.08 43.14 30 ks
Medium effect size behavior regulation

.- I o

boge Slojlul ) 4 25.28 140 78 w2l g5,
Medium effect size Executive functions
Sz ol 1.22 33.55 122 81 Ol 3)hes
Large effect size Read performance
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3- Etchepareborda
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