Phonological Awareness in Specific Language
Impairment, Attention Deficit Hyperactive Disorder,
and Cochlear Implants Users

Thesis
Submitted for Partial Fulfillment of the Doctoral
Degree in Phoniatrics

By
Nihal Hisham Abdel-Hamed Mostafa
M.B., B.Ch., M. Sc. Phoniatrics
Hearing and Speech Institute

Supervised by

Prof. Dr. Mona Abdel-Fattah Hegazi

Professor of Phoniatrics
Faculty of Medicine, Ain Shams University

Dr. Dina Ahmed Elrefaie

Lecturer of Phoniatrics
Faculty of Medicine, Ain Shams University

Faculty of Medicine
Ain Shams University
2018




b -, a4
L T e ]
* %

-
Acknowledgement
\First and foremost I would like to thank '"AllaN" for everything. This would|

not be achieved without the support of "Mlah'’

It is my deepest gratitude to Prof Dr. Mona Abdel-Fattah Hegazi,
Professor of Phoniatrics, Faculty of medicine, Ain Shams University, who very
Kindly and generously gave me much of her time and experience in helping,
quiding and advising me.

I am indebted and grateful to Dr. Dina Ahmed Elrefaie, Lecturer of
Phoniatrics Faculty of medicine, Ain Shams University, for her enthusiastic help,

ind supervision, endless support, critical review and encouragement throughout

this work,
I would [like to express my gratitude to all Staff Member and All "
Colleagues In the Unit of Phoniatrics, Faculty of Medicine, Ain Shams

University.

Lastly, I would be remiss if failed to acknowledge 11y fdmll:‘)’, for their

tolerance and their emotional support pushing me to finish this work, many

thanks from the deep of my heart.

Nihal Hisham 1




List of Contents

Title Page No.
List of Tables. ... 1
LSt Of FLGUIES.ccvvuniiiiiiiieeeeeeeee e v
List of AbDreviationsS......ccccccieieiiiiiiiecesieiee e, vi
INtroOdUCEION ..oveeiie e 1
AIm of the WOTK .....ccvoiiiii e 17
Review of Literature

* Phonological AWareness..........cccccocveveiieieeie s 20
Subjects and Methods .........cccocvviiiiiiii i 51
RESULES . 56
DISCUSSION ...ttt 89
Conclusions & Recomendations...........ccccvveiviievieieienn s 107
SUMIMATY ©oeviiviiiieieiesiese ettt re e e e e e et e saesaesrearenne e 108
FN 0] 01 1 b QSR 111
ReferenCes.....ccviieiicee 117
ATabIiC SUMMATY ..ccceiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e e e e e e e e e e e e e e eeeee e




Table No.

Table (1):
Table (2):

Table (3):

Table (4):
Table (5):

Table (6):
Table (7):
Table (8):
Table (9):
Table (10):
Table (11):
Table (12):

Table (13):

List of Tables

Title Page No.
Phonological awareness skill sequence............... 22
Showing Gender distribution among the control
group and the 3 study groups.........cccceeveviveeiiennnnnn 57
Showing the distribution of children among the
different age group.......c.cccoeveveiieiiicie i, 59
Showing IQ distribution among groups.............. 60

Showing difference between BSW scores among
the four groups.....c.ccooviviiiciieiciec e, 61

Showing difference between BPW scores among
the four groups.......ccocviviiiciieiecc e, 62

Showing difference between IIP scores among the
fOUTL GrOUPS ..voviiee e, 63

Showing Post-hoc test for IIP among the different
GIOUDS ceeeeutreeeesanrrreeesssreeeesassreeesanre e e e s snbeeeesasnreeesannees 64

Showing difference between BSW adequacy scores
among the four groups in age group (A).............. 65

Showing the difference between BPW adequacy
scores among the four groups in age group (A) .66

Showing difference between IIP adequacy scores
among the four groups in age group (A).............. 67

Showing difference between BSW adequacy scores
among the four groups in age group (B).............. 68

Showing difference between BPW adequacy scores
among the four groups in age group (B).............. 69




Table No.
Table (14):

Table (15):
Table (16):
Table (17):
Table (18):

Table (19):

Table (20):

Table (21):

Table (22):

Table (23):

List of Tables

Title Page No.

Showing difference between IIP adequacy scores
among the four groups in age group (B).............. 70

Showing the difference between BSW adequacy
scores among the four groups in age group (C) .71

Showing the difference between BPW adequacy
scores among the four groups in age group (C) .72

Showing the difference between IIP adequacy
scores among the four groups in age group (C) .73

Showing comparison between different age groups
adequacy score in each language disorder.......... 74

Showing comparison between adequacy score of
Different age group results in SLI concerning
(BSW) ..ot 75

Showing comparison between adequacy score of
Different age group results in SLI concerning
(BPW) .ottt 77

Showing comparison between adequacy score of
different age group results in SLI concerning (IIP)

Showing comparison between adequacy score of
Different age group results in ADHD concerning
(BSW) ..ot 80

Showing comparison between adequacy score of
Different age group results in ADHD concerning
(BPW) ...coouiviirirerinessisessssse s 81




Table No.

Table (24):

Table (25):

Table (26):

Table (27):

Table (28):

List of Tables

Title Page No.

Showing comparison between adequacy score of
Different age group results in ADHD concerning
(ITP) ..o 83

Showing comparison between adequacy scores of
different age group results in CI concerning (BSW)

Showing comparison between adequacy scores of
different age groups results in CI concerning
(BPW) .ot 86

Showing comparison between adequacy scores of
different age group results in CI concerning (IIP)

...................................................................................... 87
The 5th percentile values of the PA subtests of the
3 AZE  GTOUPS ..civieiiiieiiieerieeesiieeesieee et e e e nee e 113




Fig. No.
Figure (1)

Figure (2):

Figure (3):
Figure (4):

Figure (5):
Figure (6):
Figure (7):
Figure (8):

Figure (9):

List of Figures

Title Page No.
© A continuum of complexity of phonological awareness
ACTIVIEIES. .uviiiieii e 24
The developmental continuum of phonological
AWATEIIESS .1vveiuvrieistriessteeesteeasbeessbeesssreesssseeanseessniressnseeesnes 25

Showing gender distribution among the study group58
Showing difference between BSW scores among the
fOUT TOUPS .ovviiiciece e 61
Showing the difference between BPW scores among
the four roups ..o, 62
Showing the difference between IIP scores among the
fOUT GrOUPS v, 63
Showing difference between BSW adequacy scores
among the four groups in age group (A) ......c.co.co....... 65
Showing difference between BPW adequacy scores
among the four groups in age group (A) ......c.co.c........ 66
Showing difference between IIP adequacy scores
among the four groups in age group (A) ..................... 67

Figure (10): Showing difference between BSW adequacy scores

among the four groups in age group (B) ............... 68

Figure (11): Showing the difference between BPW adequacy

scores among the four groups in age group (B) .... 69

Figure (12): Showing difference between IIP adequacy scores

among the four groups in age group (B) ............... 70

Figure (13): Showing the difference between BSW adequacy

scores among the four groups in age group (C)...... 71




Fig. No.

Figure (14):
Figure (15):

Figure (16):

Figure (17):

Figure (18):

Figure (19):

Figure (20):

Figure (21):

Figure (22):

Figure (23):

Figure (24):

List of Figures

Title

Showing the difference between BPW adequacy
scores among the four groups in age group (C)...... 72
Showing the difference between IIP adequacy scores
among the four groups in age group (C) .................. 73
Showing comparison between adequacy score of
different age group results in SLI concerning (BSW)

Page No.

Showing comparison between adequacy score of
different age group results in SLI concerning (BPW)

Showing comparison between adequacy score of
Different age group results in SLI concerning (IIP)79
Showing comparison between adequacy score of
Different age group results in ADHD concerning
(BSW) ..ottt 80

Showing comparison between adequacy score of
Different age group results in ADHD concerning
(BPW) ..o 82

Showing comparison between adequacy score of
Different age group results in ADHD concerning

comparison between adequacy score of
age group results in CI concerning (BSW)

Showing
Different

Showing comparison between adequacy score of
different age group results in CI concerning (BPW)86
Showing comparison between adequacy scores of
different age group results in CI concerning (ITP) 88




List of Abbreviations

Abb. Meaning

ADHD Attention deficit hyperactive disorder

BPW Blending phonemes into words

BSW Blending syllable into words

CEPA Spanish abbreviation for grouping. como criterio para la
clasificacion de los grupos. Standard questionnaire for
learning disability.

Cl Cochlear implant

CONFIAS Consciéncia fonoldgica: instrumento de avaliagdo sequencial
(phonological awareness test).

DSM IV Diagnostic and Statistical Manual of Mental Disorders
(Fourth Edition)

EF Executive functions

HA Hearing aid

1P Isolation of initial phoneme (sound)

LD Learning disability

NH Normal hearing

NLD Normal language development

PA Phonological awareness

PK Print knowledge

SLI Specific language impairment

WM Working memory




Introduction




INTRODUCTION

honological awareness (PA) refers to the explicit awareness of the
Pabstract units that compose spoken words, including syllables,
onset and rime units, and individual phonemes. Phonological
awareness is a critical precursor to the acquisition of reading
(Stanovich, 2000).

Reading is the process by which one constructs meaning from
printed symbols. It is a language-based activity; therefore deficits in
oral language will be reflected by deficits in written language (Supple,
1998).

The brain recognizes language in a hierarchical order. The upper
levels of the hierarchy deal with semantics (the meaning of words),
syntax (grammatical structure), and discourse (connected sentences).
The lowest levels of the hierarchy deal with breaking words into
separate small units of sound called phonemes. Thus, before words can
be comprehended at higher levels in the hierarchy, they must be
decoded at a phonological level. This phonological processing takes
place automatically at a preconscious level in spoken language. A
genetically determined phonological module automatically constructs
words from phonemes for the speaker and deconstructs the words into
phonemes for the listener. Speech is instinctive; it is the exemplary

biological human trait. The alphabet, conversely, was created 5000
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years ago to give speech concrete representation at the phonological
level. Thus, reading is an invented artifact that must be learned on a
conscious level. Reading is a difficult task because ‘the reader must
learn to listen with his eyes'. The reader must realize that the
orthography, the sequence of letters on a page, represents the

phonological structure of words (Shaywitz, 1998).
Development of phonological awareness:

Phonological awareness is not a unitary skill. Words can be
broken down into smaller units in at least three ways. The three
phonological units that are most widely accepted (Stanovich, 1992;
Hoien et al., 1995) include:

= Syllabic: the awareness of syllables in words (e.g. democracy: /ds -

mok - ree - sii/)

= |Intrasyllabic: the awareness of onset and rime. The onset consists of
the initial consonant or consonant cluster, and the rime consists of

the vowel and any proceeding consonants (e.g. dog: /d — og/)

» Phonemic: the awareness of individual sounds in words (e.g. dog: /d

-0-4g/)

In general phonological awareness develops first at the syllable
level then at the intra-syllabic level of onset-rime and finally at the

phoneme level (James, 2002).
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Segmenting sentence into words, phoneme grapheme
correspondence, and producing multisyllabic words are developed at
the age of Syears 6month to 6years Smonth. Isolating (initial-middle-
final) phonemes, blending (onset & rhymes) into words, and
recognizing rhyming words develop at the age of 6years 6month to
7years 5month. Segmenting words into phoneme, deleting final and
middle phonemes develop at the age of 7years 6month to 8years
6month (EI-Sady et al., 2011).

Specific language impairment (SL1), attention deficit hyperactive
disorders (ADHD), and hearing impairment including children using
cochlear implant (Cl), are three disorders that affect children in early
literacy acquisition. The pathophysiology of affection may differ and

the causes may be multifactorial.

SLI and developmental dyslexia (also known as specific reading
disability) are common developmental disorders that have a serious
impact on a child’s educational and psychosocial outcome. SLI affects
around 3%— 10% of children (Tomblin et al., 1997) and is diagnosed
when oral language lags behind other areas of development for no
apparent reason (Leonard, 1998). Similar prevalence levels are
reported for developmental dyslexia, which is identified if a child has
poor literacy skills despite adequate intelligence and opportunity to
learn (Snowling, 2000). In both SLI and dyslexia, the diagnostic

criteria specify that the child has to have adequate hearing and no
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major handicapping condition that might interfere with learning
(Dorothy et al., 2004).

Karen (2010) found a significant difference between children
who were normal and children who were SLI in phonological
awareness skills. Children with dyslexia or a combination of dyslexia
and SLI performed significantly less on measures of phonological
processing than did children with SLI only and those with normal
development. However Hug et al., 2005, stated that children with SLI
only showed mild deficits in phonological processing compared with

typical children.

The characteristic features of children and adolescents with
ADHD are excessive motor activity, inattention, and impulsiveness
(Palacios et al., 2005). Phonological awareness problems have been
reported in children with ADHD. However, other researchers found
that phonological awareness problems appear only in children with
learning disabilities. Gomez-Betancur et al. (2005), had found that
children with ADHD without learning disability performed similar to

normal children on phonological awareness tasks.

While Palacios et al. (2005), found a significant negative
relationship between hyperactivity and reading skills and concluded
that ADHD and reading disability are two common childhood
disorders, which frequently co-occur. Research estimates the co-
morbidity of reading disability in children with ADHD between
approximately 20-40% (Del’Homme et al., 2007).
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Cochlear implants (CI) benefits deaf children's speech
perception, language development and speech production. Early fitting
of an implant results in improved outcomes (James, 2002). According
to James (2002), phonological awareness in cochlear implant users
developed along a similar trajectory to hearing children. Syllable
awareness was equivalent in the cochlear implant group to hearing
children; while awareness of rhyme and phonemes was significantly
delayed, but was equivalent to the profoundly deaf children using
hearing aids. On the other hand, Rastegarianzadeh et al. 2014 showed
that children with cochlear implants were outperformed by their normal
hearing peers in the area of phonological awareness, especially in

phonemic awareness.
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