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Abstract  
 

The present study was designed to investigate two main developmental disorders, 

namely speech–language impairments and reading difficulty. [Objectives]: The 

specific purpose of the present study were: (i) to estimate the overall prevalence of 

speech–language impairments, (ii) provide an illustration of prevalence by subtypes 

of speech–language impairments, (iii) to investigate the reading performance and 

patterns of reading errors in a specified categories (iv) to determine group 

performance on dictated spelling accuracy and spelling errors according to 

predetermined categories (v) to estimate the co–occurrence of reading difficulty with 

speech–language impairments, (vi) to validate the following adapted tests in those 

children whose native language is Nepali and context of Nepal, namely a–TSLRC, 

TSQ, RSAET, SAET and PCQ. [Methodology]: Firstly, 149 grade teachers 

participated to assess altogether 2776 (690 in Incidence–I and 2077 in Incidence–II) 

primary school children of Nepal aged 5;00–through–11;11–years old to identify ones 

with speech–language impairments; each incidence included a repeated measure of 

assessment in order to examine the test–retest reliability (Study–I). All the children 

from grade 1 through 5 were assessed whose native language was Nepali 

administering adapted Teachers’ Speech and Language Referral Checklist (a–

TSLRC). Secondly, 554 children from grade 2 through 5 as a subsample of Study–I 

were screened by 12 teachers employing an adapted TSQ (Study–II). Subsequently, 

two direct assessments administering RSAET for reading performance and SAET for 

dictated spelling performance were conducted by the researcher in those children who 

were identified as they had most difficulty in either reading or spelling, mathematical 

calculation, low intelligence and behaviour problems at screening stage; the size of 

sample was 80 children. Along with, a PCQ was administered by teachers in the same 

sample where teachers were to rank responses collectively to a five–point scale (, i.e. 

1= no and 5 = very severe problem). A age and grade–matched control group of 87 

children was formed to compare the reading and spelling performance and PCQ. 

Eventually, the co–occurrence of reading difficulty with speech–language 

impairments was estimated utilizing those sample (554) and 80 cases separately who 

were identified with some specific problems at screening stage (Study–III) where five 

cases from each grade were taken at screening stage. All the participant teachers were 

trained in a forum meeting and an information sheets that contain an overview about 
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speech–language impairment and reading difficulty were disseminated. [Results]: 

Overall prevalence of speech–language impairments in children was estimated to be 

8.11%. In particular, the prevalence of speech problems was 4.68% and it was 8.0% 

for language problems. Additionally, the prevalence by subtypes of speech–language 

impairments as categorized in the TSLRC were estimated to be 2.95% for 

articulation/phonological problem, 2.09% for stuttering, 3.42% for voice problem, 

4.97% for receptive language problem and 7.74% for expressive language problem. 

Good intra–rater test–retest reliability and sufficient internal consistency among items 

were achieved. In addition, 80 children from the sample of 554 were identified (5 

children from each grade) as they had most difficulty in either reading or spelling, 

mathematical calculation, low intelligence and behaviour problems at screening stage. 

The direct assessment in 80 children (risk group) for reading performance showed that 

they were significantly worse in reading speed and accuracy (p<0.001) and made 

higher rate of errors in a specified categories of reading errors compared to their age 

and grade–matched control ones. The logistic regression successfully classified two 

groups (risk and control) with accuracy of  92.2% based on reading tasks. The 

syllabication error was the most promising that classified the dyslexic and control 

groups with an overall 86.1% of predictivity. Furthermore, the children of risk group 

were significantly worse in spelling accuracy and made greater rate of errors in 

specified categories of spelling errors compared to their age and grade–matched 

control ones in most of the cases. Based on the analysis of logistic regression 

statistics, the present study was able to accurately classify the groups by 100% (for 

both risk and control groups) (see Table 77) based on the given tasks related to 

spelling performance. Eventually, the cases based on the psychosocial and educational 

characteristics using PCQ were classified where the Chi–square tests indicated that 

the children of risk and control groups were significantly independent from each other 

in most of the items. Additionally, discriminant analysis indicated that 87.6% of cases 

were correctly classified. Finally, the co–occurrence of reading difficulty with 

speech–language impairments was estimated to be a rate of  35.0%. [Conclusion]: 

The findings of present study indicate that the overall results of speech–language 

impairments in children via the adapted in Nepalese criterion–referenced instrument 

are supported by international studies. Similarly, group difference on reading, spelling 

performance and psychosocial and educational characteristics was found, indicating 

significantly worse performance in the children of risk group than control ones which 
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are consistent with other international studies. Similarly, the association between 

reading difficulty and speech–language impairments also supported by international 

studies. Eventually, there was justifiable reliability and validity for identification of 

speech–language impairments. Also, a high accuracy of group classification based on 

regression and discriminant analysis indicate that a–TSLRC, RSAET, SAET and PCQ 

can be useful for the screening of speech–language impairments and assessment of 

reading, spelling as well as psychosocial characteristics in primary school children in 

Nepal. 
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CHAPTER – I 

INTRODUCTION 

 

1. Introduction of The Study 

1.1 Research interest and approach of study 

The present study covers the two major areas of learning difficulties. The first part 

tackles the phenomenon of speech–language problems and the second part describes 

developmental reading difficulties in the sample of participants. Both of these terms 

represent generic entities, however the present study deals only the prime 

characteristics of children with learning disabilities. 

 

The term speech and language impairments has been often acknowledged as a 

childhood disorder and broadly used in the field of human communication and speech 

and language pathology. It refers to the lag in the development of proper speech 

performance and/or language competency. The term ‘speech’ refers to meaningful 

sounds in a form of vocalized pattern, and the term ‘language’ refers to the means of 

using these sounds in a complex communication system with a socially 

understandable archetype. 

 

In general, childhood is considered as the watershed for the development of speech 

and language competencies at a full–length. During this developmental stage, children 

basically acquire basic competencies in speech and language before entering primary 

school (Shipley & McAfee, 2009, pp. 91–99). However, some children fail to acquire 

the normal pace of speech and language development and competency. Such 

condition has been referred by various terms, i.e. speech–language ‘problem’, 

‘impairment’, ‘disorders’ or ‘deficit’ etc. (Bishop, & Edmundson, 1987; Whitworth, 

Davis, Stokes, & Tania, 1993; Stokes, 1997; Keating, Turrel, & Ozanne, 2001; 

Delgado, Vagi & Scott, 2005). Nonetheless, the present study used the term 'speech–

language impairments' across this thesis that denotes the communication impairments 

in the Nepalese primary school children. 

 

Speech–language impairment is a pandemic disorder, and refers to a disability or a lag 

in development of spontaneous speech–language acquisition and competency in 

children (Bishop, & Edmundson, 1987b). The apparent characteristics of the 
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impairments may be primary and/or secondary. The condition of disorder that takes 

place without any apparent etiology is a primary disorder whereas a secondary 

disorder in communication can occur mostly due to the presence of autism, hearing 

impairment, behavioural and emotional difficulties and trauma (Stark, 1981, Plante, 

1998; Lay, Boyle, Harris, Harkness, & Nye, 1998). Furthermore, additional 

developmental disorders (Rice, Warren, & Betz, 2005) such as Down syndrome, 

fragile X syndrome, Williams syndrome etc. may also contribute to the 

communication difficulties. However, the main focus of this research projects are 

primary communication disorders which may have multiple consequences in a 

person’s life. 

 

On the basis of the findings from previous studies, different researchers have found 

various consequences of speech–language disorders, e.g. redundancy or hindrance in 

inter–personal and social communication (Cormack et al., 2010), high risk of learning 

difficulties (Snowling et al. 2000; Laing, Law & Levin, 2002; Peterson et al., 2009; 

Cormack et al., 2010), emotional and behavioural problems (psychiatric disorder) 

(Beitchman, et al., 1986; Bishop, & Leonard, 2000; Chaimay, Thinkhamrop, & 

Thinkhamrop, 2006; Cormack et al., 2010), vocational problems later in adulthood, 

where they tend to be unemployed and engaged in lower paid jobs (Ruben, 2000) etc. 

Recently, it has been shown that majority of children with speech–language 

impairments encounter many day–to–day troubles, i.e. bullying, poorer peer 

relationships, and less enjoyment of school (McCormack et al., 2011). 

 

Based on such consequences of speech–language impairments on various aspects of 

life quality, appropriate intervention should be suggestible. However, the primary 

emphasis in case finding is very important. It should be done in a large sample of 

population so that it may facilitate to obtain community data, but also to plan 

intervention programs. The output for prevalence study can be signified at a level of 

policy making. Thus, study of prevalence in a specific group of children is a necessary 

to be conducted in a preliminary basis, for the entire planning of intervention and 

treatment. 

 

Prevalence of speech–language impairments refers to the cases with communication 

problems who are identified from a specific population in a certain period of time 
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(i.e., in a one year of duration). The prevalence is an estimative figure of speech–

language problems and it refers to the existing number of people affected at a 

specified time (Blosser, 2011, p. 57). The author vitalize the importance of prevalence 

figures as it may be utilized not only in policy making purposes but also in allocating 

proper budget and planning of special education services nationally but also at a local 

level (i.e. for school administration and school speech–language pathologist). In 

addition, prevalence figures are also valuable for speech language pathologists and 

therapists in the sense that they are suggestive of the proportion of cases in the 

respective locations and this information is helpful in planning to manage the 

estimated cases with the best assessment and treatment services. Another long–term 

importance of prevalence studies is that they allow for updating of the prevalence 

rates based on the current period and may provide a trend for the number of children 

in the population that requires speech–language services in a specific region. 

Additionally, the prevalence data can be utilized to identify the mostly affected 

population by gender, age or other factors that are important to be timely addressed. 

 

However, the study of prevalence of communication disorders is a clinically 

challenging area. The most critical issue that should be paid a higher attention is that 

of diversity in the definition of communication disorders. Because of the lack of a 

unitary definition and terms used in the field of speech–language pathology (Bishop 

and Edmundson, 1987; Whitworth et al., 1993; Keating, Stokes, & Stephanie, 1997; 

Law et al., 1998; Turrel, & Ozanne, 2001; Delgado, Vagi, & Scott, 2005), each study 

follows a particular definition which may vary from another study. Such diversity on 

definition may account for the variation in the rate of prevalence. Additionally, the 

methodological diversity employed in each single study is another challenge in 

estimating prevalence of communication disorders (Law et al., 2000; McCormack, 

2007). It includes the number of participants (Law, Boyle, Harris, Harkness, & Nye, 

2000), age and gender of participants (Nelson, Nygren, Walker, & Panoscha, 2006; 

McLeod et al., 2007), onset and development of speech–language impairments (Law, 

Boyle, Harris, Harkness, & Nye, 1998) as well as approach of assessment, for 

example direct or indirect assessment (Klee et al., 1998).  

 

Numerous studies have attempted to estimate the prevalence of children with 

communication impairments. However, variability is observed in methodology 
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adapted by each different study. For example, the variabilities in sample size, 

characteristics, age of participants, geographical scope, diagnostic criteria, 

instruments used in the study, procedures etc. are common. The studies by 

Broomfield and Dodd (2004) in a sample of children from UK, Okalidou and 

Kampanaros (2001) in Greek kindergarten children, McLeod and McKinnon (2007) 

in a 5– to 18–years–old Australian sample, Harasty and  Reed (1994) in 6–years–old 

Australian kindergarten children, De Andrade (1997) in 1– to 11–years–old Brazilian 

children, Soleimani et al. (2011) in Iranian school children (mean age  9.12±1.52) are 

the examples of some international studies which focused their attempts on estimating 

the prevalence of speech–language impairments employing different methods. The 

main significance of prevalence studies and consequent findings is to provide 

proportion of people in a given population in a specified time–frame so that planning 

of service delivery, rehabilitation, continuing education, and counselling on the 

subsequent consequences of impairments can be managed (Giles, 2002). 

 

On the other hand, reading difficulty is another area that is covered by this present 

study. This term is sometimes interchangeably represented as ‘low literacy’, 

‘challenging literacy acquisition’, ‘struggle in reading’, ‘reading disability’, reading 

difficulties or ‘developmental dyslexia’ etc. The present study used the term 'reading 

difficulties' to denote this disorder across this thesis. 

 

Reading involves mainly two major tasks; (i) a complex cognitive process of 

decoding orthographic sublexical characters (letters, sound or syllables), lexical 

decoding (words) and symbols (logograph/s), and (ii) comprehension of these letters, 

symbols or sentences (Borowsky, Esopenko, Cummine, & Sarty, 2007; Sanabria et 

al., 2009). These tasks are considered to be acquired in three major phases, the 

logographic phase, the alphabetic phase and the orthographic phase. The performance 

of children on such tasks can be leveled based on some defined criteria (Frith, 1985). 

There are two important aspects in measuring the level of reading performance. The 

first is an on–line measure that indicates how fast a reader reads a letter, word or 

sentence, and the second one is an off–line measure that denotes the comprehension 

aspect of letter, word or sentence (Cain, 2010, pp. 15–17). Normally, children acquire 

these reading skills in a pace relevant to their age level. However, some children have 

very low performance in reading of letters, syllables, words or sentences and/or a 
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small list of nonwords which is unexpected according to their IQ level, chronological 

and mental age (Stein, 2001). Consequently, this type of condition is considered as 

reading difficulties (dyslexia). 

 

Reading difficulties (dyslexia) is a disability involving mainly in reading, spelling and 

writing. Pavlidis (1981b, 1985, 1990, pp. 5–8) and Pavlidis and Giannouli (2003) 

elucidate reading dyslexia as, it is a discrepancy between oral language and the skills 

in written language (both reading and writing). The children with dyslexia fail to read 

and spell in a weird fashion or they are significantly poorer in such reading and/or 

spelling performance compared with their counterparts (Firth 1998). They appear with 

unexpected failure sometimes in reading, handwriting and spelling, and sometimes in 

listening and organizing large amount of spoken or written information (Pavlidis, 

1990, p. 4; Vail, 1990, p. 1) that is related to cognitive deficit such as deficits in 

reasoning, memory, visual processing, auditory processing etc. Pavlidis and Giannouli 

(2003) stated that children with reading difficulty (dyslexia) show some distinct 

symptoms that is related to cognitive deficits such as deficits in reasoning, memory, 

visual and auditory processing etc. For instance, people with reading difficultty 

(dyslexia) have trouble in learning and keeping up with peers. They may show spoken 

language problems (Nation, 2005)– this may happen because of poor sequence in 

phonological performance, low self–image and stress due to academic failures as well 

as other behavioural problems (i.e. anxiety, aggression, withdrawal from friends, 

teachers and parents). In addition, there is the high possibility of attention–

deficit/hyperactivity disorder (ADHD) in those with dyslexia that may contribute to 

difficulty in sustaining attention, hyperactivity and impulsive behavior (Pavlidis, 

1990, pp. 5–8; Bryan, & Bryan, 1990; Semrud–Clikeman et al., 1992; Bryan, 1997; 

DuPaul, & Volpe, 2009). 

 

It is commonly argued that there is no single substrate that explains dyslexia in the 

best way. However, it is acknowledged that abnormal brain structure or dysfunction 

may be the fundamental factor that causes dyslexia. Pavlidis (1981b, 1985) argues 

that the occurrence of dyslexia is due to neurosequential abnormality which may be 

reflected in either verbal or nonverbal sequencing tasks, and/or both of them. Such 

sequential abnormalities may be observed in speed processing, erratic eye–

movements and cognitive deficits (i.e, phonological problems) etc. 
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In extent, speed processing deficits is considered as one of the indicators that can 

distinguish between children with dyslexia and without dyslexia. The focus of this 

point of view is that the children with dyslexia have difficulties compared with 

normal peers transferring the information (i.e., decoded information) between the 

entities of left–right hemispheres. The time demanding tasks and information are 

delayed in transferring from one hemisphere to another or decayed in the corpus 

collosum which is reflected as slow reading with plenty of errors (Breznitz, 2008). 

Similarly, it is suggested that erratic eye movements, one of the sequential problem, 

also has a causal link with dyslexia. Due to erratic eye movements, children with 

dyslexia have difficulty in fixation during reading (Pavlidis (1981b, 1985; Dodgen, & 

Pavlidis, 1989). According to this insight, dyslexia is the consequence of erratic eye 

movements that ameliorate the reading proficiency. Instantly, the dyslexics have 

abnormal or disordered erratic eye movements that may occur due to the 

malfunction(s) of brain. It is concluded that significantly greater erratic eye 

movements was evidenced to occur in the dyslexic children showing a greater number 

of regressions of eye movements than intended during reading that produce difficulty 

in fixation of ocular movements of eyes  (Pavlidis, 1985). The author claims that the 

study of erratic eye movements can highly classify dyslexic children from normal 

ones. Thus, it is argued that this notion may be very important in early diagnosis of 

dyslexia and treatment (Pavlidis and Giannouli, 2003). Moreover, another factor that 

is a cognitive deficit. The cognitive deficits is reflected in poor phonological 

representation, therefore the cognitive deficits also causes dyslexia. Such deficits 

results to have phonological problems as a consequence which more roots is to 

morphological rules of a particular language.  

 

Thus, dyslexia can be detected using other test materials instead of the ones that are 

based on phonological theory of dyslexia, particularly reading and spelling tests 

(Xystrou, & Pavlidis, 2004). The researchers conducted a study using different test 

materials (i.e., Pavlidis Comprehensive Questionnaire – PCQ) which is unlikely to the 

reading and spelling tests, but it utilizes the educational profile and psychological 

behaviours and personality characteristics.  Subsequently, they revealed that the PCQ 

also classified dyslexics with a very high rate of 96% accuracy based on the questions 

only related to educational profiles, psychological and personality characteristics. 
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These speech–language impairments and reading difficulty can be resolved to some 

extent. In addition, the subjects with such problems can be facilitated with appropriate 

way of teaching, however such problems are still unattended and paid less public 

attention in developing countries. For instance, unacquaintance to such problems are 

stated not only in Nepal but also in many non–English speaking parts of the world; 

basically in countries of South Asia (Ho et al., 2004; Lee, 2008). To our knowledge, 

there is no prior study carried on speech language impairments and reading difficulty 

(dyslexia) in Nepalese children. This study is the first to estimate the prevalence of 

speech language impairments and reading reading difficulties in children of Nepal. 

Therefore, the primary focus of this research is to investigate speech–language 

problems and reading difficulties in Nepalese children. Additional, unavailability of 

instruments and/or test materials for assessing children with such impairments and 

difficulties is another focus of this study. 

 

Hence, aforementioned brief descriptions inspired the researcher to compose a 

specific doctoral thesis raising the issues and to present the current scenario on 

speech–language impairments and reading difficulties. The researcher’s effort 

regarding this matter is to open the door to retrieve, on one hand, the teachers' 

estimation of speech–language impairments in terms of i) articulation/phonological 

problems, ii) stuttering, iii) voice problems, iv) grammatical (syntactical) difficulty, v) 

difficulty in expressive ideas, vi) storytelling/narrative difficulty, vii) vocabulary 

difficulty and viii) understanding/comprehension problems and, on the other hand, 

understanding of the reading difficulties in the Nepalese children, its pattern and 

classification as well.  

 

In this regard, a two folded approach of assessments was followed in the present study 

dealing with two major issues, namely speech–language impairments and reading 

difficulties, as the key concerns of query, and a consequent analysis about co–

occurrence between these disorders. Thus, first part of the study was an indirect 

assessment for speech–language impairments involving teachers as the key 

informants about their children’s speech–language performance via administering a 

screening instrument. Secondly, an indirect to direct assessment was implemented 

which aparted the children participants from their counterparts based on the presence 
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of reading difficulties in two steps. Namely, the teachers’ screening for identifying 

reading, spelling and mathematical difficulties as well as low intelligence and 

behavioural problems in the children, and a direct assessment was eventually 

conducted by the researcher. At the point of direct assessment, the researcher recorded 

the participants' performance on coherently arranged passage readings as well as a 

dictation tasks. 

 

1.1.1 Influence of culture and language variations on the assessment of speech–

language impairments: A short scenario about Nepal 

The present study was carried out following an indirect assessment in Nepal where 

speech–language pathology is not a familiar subject in the sense of clinical practice 

and research nor public acquaintance. There is lack of educational and awareness 

programmes about this subject. Meaning that, no educational courses have been 

designed nor offered to cover speech–language pathology whether at a school or 

university curriculum level. However, some informal volunteer initiatives directed 

towards the assessment of speech–language impairments in the children have been 

undertaken. These, were primarily provided by some teams of foreign institutions 

and/or teams of individuals prior to this study; however they were neither documented 

nor sustainable. 

 

Such reality of lack of orientation towards speech–language pathology indicates that 

children who are evidently eligible and in need for special education are deprived 

from the services that are designed to target their difficulties. It is important to note 

that the current study screened only children who are attendees of formal schooling. 

This means that 4.5% of primary school–age children who are out of school access, 

which compose a significant portion of documented general dropout trend, has not 

been attended to in this study (Department of Education,, 2010, pp. 5 & 31). By 

figure, it is reported that dropout rate was accounted to be 8.3% for children quitting 

their school in grade one, 5.2% in grade two, 4.5% in grade three, 3.8% in grade four 

and 6.5% in grade five. The figures of non–attendees might have been persisting with 

speech–language impairments. Thus, it may be suggestible to include those children 

of non–attendees too in future attempts. 
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Another important issue that is considerably consistent in the literature about speech–

language assessment is bilingualism and dialects.  Many past studies have evidenced 

that the presence and dominance of bilingualism and dialectical variation in a 

population or sample of study may cause variation in the figures of speech–language 

impairments (Goldstein & Iglesias, 2001; Paradis, Crago, Genesee, & Rice, 2003; 

Redmond, 2004; Gutierrez–Clellen, Simon–Cereijido, & Wagner, 2008; Pearson, 

Velleman, Bryant, & Charko, 2009; Velleman & Pearson, 2010). Thus, it is advisable 

to consider the issue of bilingualism and dialectal variations for valid assessment 

outcomes. 

 

The dominant language in Nepal is Nepali, however around 125 languages are known 

to be spoken across the country by different groups or communities (Central Bureau 

of Statistics (2013). The population of Nepali–speaking as a mother language is 

reported to be 44.6% in Nepal, however this figure may include the speakers who  has 

different  dialect. The issue of dialectical variation influences on the prevalence rates, 

thus it seems to be a subject to be systematically studied in future. 

 

In general, socio–economic status plays a role in the type of school the child will 

attend. The classification of the school is based on the governing and monitoring 

bodies, financial source and management schemes. Hence, there are two types of 

schools in Nepal, e.g. public/community and institutional schools (Thapa, 2013). The 

public schools are those which are mostly financed and regularized by the 

governmental bodies in most of the cases. In contrast, the institutional schools are 

those which are run by private sector or community effort without any financial 

support by governmental bodies; instead, financial expenditures are covered by 

parents/students in most of the cases. Namely, this type of schools are being run in 

Nepal by private sector, e.g. parents' association, business holders or group, non–

profitable organizations and religious institutions, and most of them seem to be run 

for profit–making. One report by Santwona Memorial Academy Educational Research 

Center (SMAERC, 2008) mentioned that the average cost per student widely differs 

on the base of school–type. The average cost per student is reported to be Rs. 4,675 in 

public school while it is assumed to be Rs. 14,739 in institutional school (Rs. refers to 

Nepali currency in abbreviated form). The general trend of preference of the parents 

to choose and send their children to school in Nepal seems to be according to the 
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socio–economical status, where middle– to upper– class families prefers to send their 

children to institutional schools and middle–lower class families prefer to send their 

children to public schools. Therefore, it is assumable that the type of school reflects 

somewhat the level of socio–economic status of the students. Keeping this in mind, 

the present study is assumed to represent all socioeconomic statuses since this study 

was carried in both public/community and institutional schools covering equal sample 

from both. However, no comparison was estimated between these types of schools in 

the present study. 

 

1.1.2 Characteristics of Nepali Language  

 1.1.2.1 Brief illustration of Nepali phonology 

It is stated that there are 38 segmental phonemes in Nepali where 6 are vowels, 31 

consonants and 1 is suprasegmental (Srivastava, …). However, the phonologically 

distinctive vowels used in Nepali language are 6 oral and 5 nasal, including some long 

vowel sounds due to a process of h–deletion. Instantly, kx/f /paaȍ/ (mountain) is 

analyzed phonemically as /pȜɦaǦ/ that refers to a long vowel (Pokharel, 1989). In 

particular, the position of vowel phonemes in pronunciation are not considered as 

English language does. The common vowels are frontal /i/ & / ĩ/ and /e/ & /ẽ/, central 

/a/ & /ã/ (open), back /u/ & /ũ/, o and /Ȝ/ & /Ȝ�/ (see Table 1). These vowel phonemes 

may be influenced in pronunciation by dialectical variations across the country since 

three major dialects are considered to be linked to geographical and socio–cultural 

factors, namely Central, Eastern, Western (Verma, 1992; Khatiwada, 2009). In Nepali 

phonology, the role of nasalisation of the vowel is frequently used and treated as a 

suprasegmental feature that occurs with vowels in all the positions of initial, medial 

and final (Srivastava, …). For example,  for the vowel /ĩ/ and /i/ (sxLF 

/kAhi/somewhere and  O{+§f /ĩT/brick),  for /ẽ/ and e (jfO{F /bay ẽ/left and 5f]/L 

/beTi/daughter), for ã and a (afF;/bãs/bamboo and jf;/bas/smell), for ũ and u (pFm6/ 

ũTh/camel and p7/uTh/rise), for õ and o (vf]+6/kõDhi/dirt in the ear and s'i6/f]u/koDhi/ 

leprosy) and for Ȝ � and Ȝ kmF;fOPsf] /phȜ �ss/entangled and km;\ /phAss/airless).  
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Table 1: Nepali vowel phonemes 

 Frontal  Central Back 

High i ĩ  u ũ 

Close–mid e ẽ  o 

Open–mid   Ȝ Ȝ � 

Open  a ã  

Table development reference: Pokharel (1989) and Khatiwada (2009) 

 

On the other hand, there are 27 contrastive consonant phonemes used in Nepali native 

language system. A part from distinct consonant phonemes, there are some allophones 

which are followed by at least one vowel (see Table 2) (Achraya, 1991, p. 16; 

Clements, & Khatiwada, 2015, pp 127–158). The authors illustrate that all of 

consonant phonemes are distinct from each other and some of these phonemes are 

pronounced different from English language. Instantly, bilabial (m, p, pȹ, b, bȺ & w), 

dental (t, tȹ, d, & dȺ), alveolar (n, ts, tsȹ, dz, dzȺ, s, r & i), retroflex (t, Șȹ, d & ǦȺ), 

palatal (j), velar (ŋ, k, kȹ, g, ǱȺ) and glottal (ɦ). Two consonant phonemes, i.e. the 

approximants [j w] are the nonsyllabic variants of /i/, /u/ when preceded or followed 

by vowels (Khatiwada, 2009). Similar to vowel phonemes, these consonant phonemes 

are also influenced in pronunciation by dialectical variations across the country, 

linked to geographical and socio–cultural factors, namely Central, Eastern, Western 

and Pre–Himalayan (Verma, 1992; Khatiwada, 2009). 
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Table 2: Nepali consonant phonemes 

  Bilabial  Dental Alveolar Retroflex Palatal Velar Glottal  

Nasal m   n     ŋ   

Stop p 

pȹ 

b 

bȹ 

t 

tȹ 

d 

dȹ 

ts 

tsȹ 

dz 

dzȹ 

t 

tȹ 

Ǧ 

ǦȺ 

  k 

kȹ 

g 

gȹ 

  

Fricative             ɦ 

Rhotic               

Approxima

nt 

(w)       (j)     

Table development source: https://en.wikipedia.org/wiki/Nepali_grammar (Retrieved 

on 10 Nov., 2015)  

 

1.1.2.2 Brief illustration of Nepali morphology  

In Nepali, morphological formation involves many agreements among nouns, 

pronouns, adjectives, postpositions and verbs. This section is created based on the 

illustrations presented by (Riccardi, 2003; Srivastava, n.d.).  

 

 1.1.2.2.1 Nouns 

The noun that refers to three gender objects, masculine, feminine and neutral, which 

are distinguished by employing suffix or pair of different lexical terms (Riccardi, 

2003, pp. 538–579). Instantly, it is represented by masculine –o/ā vs feminine –ī 

suffixes. For example, it is presented as 5f]/f /chorā/son and 5f]/L /chorī/daughter. In 

most of the case, –o is used to denote neutral objects too, i.e. 9'+uf] /Dhuñgo/stone. 

There are some nouns that are formed from a derived prefix or suffix. For example the 

noun k/b]z /karades/”foreign country” is formed as k/ /pAr/other and b]z 

/des/country.  
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 1.1.2.2.2 Pronouns 

Similarly, Nepali language has two pronouns; personal pronouns for first and second 

persons whether demonstrative pronoun is for third person, but they are not 

distinguish gender. Below, Table 3 illustrates the pronouns based on persons, and it 

has three different levels according to formality and respect as Greek, however Greek 

has only two levels.  

 

Table 3: Illustration of pronouns in Nepali language 

Level 1st pn. 2nd pn. 3rd pn. 

Prox. Dist. 

Low d /ma/I  tF /tã/you of] /yo/he or she 

(o; /yas/)  

Tof] /tyo/he or she p /ū/he or she 

(p; /us/) 

Middle xfdL 

/hami/we 

ltdL /timī/you logL /yinī /he or she 

(log /yin/) 

ltgL /tinī/he or she 

(ltg /tin/) 

pgL /unī/he or she 

(pg /un/) 

High  tkfO{+ /tapāī�/you oxfFF /yahã/he or she   jxfFF /vahã/he or 

she 

pn.=person, Prox.=proximate, Dis.=distal 

Table development source:  
https://en.wikipedia.org/wiki/Nepali_grammar (Retrieved on 10 Nov., 2015)  
 

  

 1.1.2.2.3 Adjectives 

In regards to adjectives, the inflections of adjectives depend on target nouns. Thus, 

two main classifications of adjectives are presented, namely (i) simple adjectives that 

represent gender, quality and quantity and (ii) derived adjectives, which represent a 

number of formative suffixes added to the noun in the formation and use. For gender, 

the –o is for the masculine and neutral singular and ā for plural. Similarly, the –ī is for 

feminine singular and ā for feminine plural (see Table 4 for illustration).   
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Table 4: Illustration of adjectives by inflectional characteristics 

 Gender  Quality  Quantity  Derived  

Singular 

masculine  

/fd|f] s]6f]  

/ramro keTo/ 

Good boy 

u/La dflg; 

/gArib ..manis/ 

poor man 

y'k|f s]6fx?  

/thuprA ketAharu/ 

many boys 

Nomina

l base 

Derived 

adjectives 

Plural 

masculine 

/fd|f s]6f  

/ramra keTa/ 

Good boys 

ul/a dflg;x ? 

/gArib ..manisharu/ 

poor men 

bfd  

/dam/ 

price 

 

 

nf]e  

/lobh/ 

greed 

 

 

 

hf] ;  

/jos/ 

sprite  

bfdL  

/dami/ 

costly  

 

 

nf]eL  

/lobhi/  

greedy  

 

 

 

hf]l;nf] 

/josilo/ 

sprited  

 

Singular 

neutral  

;f]emf] ?v  

/sojho rukh/ 

straight tree 

rlDsnf] tf/f 

/cAmkilo ..tara/ 

bright star  

olt cGg  

/yAti Ann/ 

this much grains  

Plural 

neutral 

;f]emf] ?v  

/sojha rukhharu/  

straight trees 

rlDsnf tf/fx? 

/cAmkila ..taraharu  

bright stars 

Singular 

feminine  

/fd|L s]6L  

/ramri keTi/ 

Good girl 

gori Aimai 

white women 

y'k|f 5f]/Lx? 

/thuprA choriharu/ 

many daughters 

Plural 

feminine 

/fd|f s]6Lx? 

/ramra keTiharu/ 

Good girls 

gora Aimai 

white womens 

 

 1.1.2.2.4 Postpositions or prepositions 

The postpositions in Nepali language are likely the prepositions in English and Greek. 

Such postpositions are placed along with a word, unlikely Greek and English where 

they are  presented as a separate word. They are place or location markers (i.e., cuf8L 

/AgaRi/ahead, before, cl3 /aghi/in front of, glhs /nAjik/ near, kl5 /pAcchi/ after, 

k5f8L /pAchaRi/ behind, kf/L /pari/ on the other side of, tn /tAla/ below, lt/ /tira/ 

towards, k6\6L /pATi/ at), post–positions of cause or purpose (i.e., lglDt /nimti/ for, 

chew/ close to, nflu /lagi/ for the sake of), double post–positions (i.e., b]lv tn /dekhi 

udho/down below the house, b]lv pef] /dekhi umbho/ quite above the road). 



15 
 

 

 1.1.2.2.5 Verbs 

In Nepali, there are many types of verb agreement which are quite highly inflected by 

number, gender, status and person as well as by tense, mood, and aspect etc. The 

inflections in Nepali verbs look like Greek but not like English. It is said that the 

verbs in Nepali are quite regular and show a full–blown system in respect of tense, 

aspect and mood; however few exceptions are noted (Srivastava, n.d.). The inflections 

are influenced by the number, person and level of respects. Thus, more inflections 

need to be learnt and used in the oral conversation and written forms.  

 

The sentence setructure with a subject–verb–object agreement is not like Greek and 

English where the structure of a basic sentence follow a order of subject, verb then an 

object in Greek and English. For example, Maria (s) wants (v) an apple (o) while it is 

different structure in Nepali. The subject comes first then object following verb, 

instantly Maria (s) an apple (o) wants (verb) [dfl/of :ofp rfxfG5] . ]. The sentence is 

ended with a full stop called Purna Viram marked as /./.  

 

In sum, overall orthographic, phonological and morpho–syntactical rules of Nepali 

indicate that anyone to gain mastery in reading and writing (correct spelling) is 

necessary to establish grapheme to phoneme relationship, combination of morpho–

grammatical rules, and proper use of vowel signs as well as other overall diacritical 

signs. Importantly, there are many different dialects in Nepali language and vary by 

the speakers regardless historical separation in some cases. Achami, Baitadi, 

Bajhangi, Bajurali, Darjula, Doeli, Jumleli, Soradi etc. However, generically four 

dialects are noteworthy to note, i.e. Central, Eastern, Western and pre–Himalayan 

(Verma, 1992). According to these dialects, grapheme–phoneme correspondence may 

vary somewhat in reading in Nepali.  

 

 1.1.3 Characteristics of Nepali orthography  

 1.1.3.1 Writing system of Nepali  

Nepali language is also known as Khasa Bhaksha which is a widely spoken national 

and official language, however there are more than 100 other local languages spoken 

by different ethnic groups and particular communities (Central Bureau of Statistics, 
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2013, p. 28). It is also a medium of a uniform nationwide educational system, public 

administration, and mass communication as well. The Nepali language is also widely 

spoken not only in the territories of Nepal but also in the part of Sikkim and 

Darjeeling, India promoting its recognition as a major language; similarly it is spoken 

and understood by adequate number of people in the Kingdom of Bhutan and 

Myanmar (Turin, 1999; 1999; Bal, 2004). In sum, Nepali language is considered to be 

a mother tongue of 11 million people and a lingua franca by others (Bal, 2004), whose 

foundation of evolution is Indo–European family of language community (Acharya, 

1991).  

 

The orthography of Nepali language was derived from Sanskrit ancestor (Gupta, 

2004) that is known as Devanagarik Script which is also used for Sanskrit, Hindi and 

Marathi to somewhat of similar patterns (Bal, 2004). There is no wide variation 

between graphemic and phonetic nature of Devanagarik script and its nature is not 

dual like English spelling has (Gleitman & Rosin, 1977). There is no glyphs and no 

distinction exists in terms of upper–versus lower–case (Acharya, 1991, p. 2); but a 

horizontal bar is used to link the letters of a word which indicate a separated position 

between words, i.e. sfd 5}g/kaam chhaina/ (no job).  

 

The reading and writing system of Nepali starts from left to right, and alphabetic 

letters are neither likely to be English, Spanish, Greek alphabet nor Chinese, Japanese 

logographic scripts. However, it appears to be highly regular and transparent in term 

of its grapheme–phoneme correspondence compared to English, but the overall 

orthography seems to be opaque; that’s why to gain mastery in orthography is harder, 

arguably, to the majority of those who have even higher education degree or currently 

running.  

 

Altogether 47 letters, containing 11 vowels and 36 consonants, are there in the script 

of Nepali language with many diacritical signs – diacritical signs denotes vowel signs 

and other supplementary use of these vowel signs (see Table 5) – however three 

letters (i.e. If/ksha/ q/tra/  and 1/gya) are considered to be special clusters, namely it 

can be termed as digraphs. These letters are considered to have separate properties 

from other consonants (Bal, 2004), because they represent multiple letters or 

phonemes. For example, If/kasha/= s\+if/ka+sha/ (i.e. cIf//akshara/ = letter), 1/gya/= 
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1f+g/g+yan/ (i.e. 1fg/gyan/ = knowledge), q/tra/ = t\+//t+ra/ (i.e. oGq/yantra/ = 

device). There is significant role of vowel letters in the formation of sounds, syllables 

and words in Nepali orthography, which appear as a free form of vowel and vowel 

sign in contrast (known as maatraas) which carries the representation of vowel letters. 

The free form of vowel exists in the beginning of letters whereas vowel sign appears 

in medial or word–final positions that are preceded by consonant letters (Gupta, 

2004). According to Pokharel, 1989), there are relatively greater number of 

diphthongs in Nepali than other languages that correspond to single sound/phoneme, 

i.e. /ui/, /iu/, /ei/, /eu/, /oi/, /ou/, /ʌi/, /ʌu/, /ai/, /au/ (see Table 5).  

 

In Nepali orthography, simple consonant characters constitute not "letters" but 

syllables compulsorily containing a vowel ‘c’ /a/ as vowel sign (Simkhada, 2012). 

This vowel is known as the inherent vowel. Thus, for example, the character ‘d’ /ma/ 

represents the syllabic form "ma" and not merely only the consonant 'm"; the full 

consonant form is as d\+f/m+a/= d/ma/ in Nepali (Bal, 2004; Simkhada, 2012). 

Additionally, each single consonant is considered to be a half–letter without vowel 

sign such ‘g\’/n/. Almost all consonant letters are written and used as half consonants 

in the words a part from o/ya/, j/wa/, q/tra/  and 1/gya/. Therefore, Devanagarik 

script (i.e. Nepali) orthography has alphabetic as well as syllabic property in a single 

word (Gupta, 2004). 

 

Furthermore, there are additional symbols of vowel which make difficulty in 

orthography and grapheme–phoneme representation too which come with consonant 

letters. These are, for instance, Chandrabindu ()F ), Anusvar or Cirabindu ()+ ), 

Visarga ()M), Viram or Halanta ()\ ) and vowel signs ()f, l)  )L,  )', )",  )[, )], )}, )f] )f }) 

(see Table 6 for detail). These symbols are often called the conjunct forms of vowels 

respectively that are proceed only to constitute consonant vowel (CV) graphically 

syllabic structure (Acharya, 1991; Simkhada, 2012).  

 

The character ‘ls’/ki/ represent the syllable “ki”, the formation of this syllable is 

fragmented as s+l)=ls/ka+i=ki/; this is formed with additional symbol of vowel (i.e. 

l)) instead of using vowel ‘O’. The important thing is to know when two or more 

consonants occur together without an intervening vowel; the combination is written as 
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a single unit (half characters preceding the full characters), known as a conjunct 

consonant (Bal, 2004); this is the case of consonant blending. It comes many times in 

the beginning and middle position of words, i.e. the consonant ‘;'/sa/ is used as half 

character (letter) ‘;\ or : /s/ or ..‘ (in practice ':' is written) in the word as ‘:s"n’ /skul/ 

and ‘j:t'’ /wastu/ (school & thing). However, some consonants do not have such 

conjunct form that are represented by means of the viram, i.e. ‘)\’. For instance, ª\, 6\, 

7\, 8\, 9\, b\, k\m, o\, /\, x\ (/n/, /t/, /th/, /d/, /dh/, /d/, /ph/, /y/, r/, /h/) etc. For instance, the 

verb ‘5f]8\g'’/chhodnu/ (to leave) consists a half character (i.e. 8\ /d/) that represents a 

case of conjunct consonant. So that the inherent vowel in ‘8’ (/d+a/) is collapsed by 

the viram ‘)\’. In particular, sometime /ra/ is canceled and represented by ‘ref’ (){ ) 

that collapses the whole letter representing shortly by half consonant character ‘/\’ 

(/r/), that is jointly placed directly over the right consonant in the pool of letters, i.e. 

‘k"j{’/purwa/ (East) (k"+/\+j =k"j{) /pu+r+wa/ when second consonant symbol is in the 

cluster (Bal, 2004). Having similar structural form of word, there are many syllables 

and words in the Nepali language. Similarly, a consonant conjunct symbol is the one 

in which the second consonant symbol in the Consonant (CC) clusters is written half 

i.e. ‘k|ltlglw'/partinidhee/ (representative) as 

k+/\+t+l+g+O/w+O{/pa+r+ti+na+i+dh+ee/; here ‘/\’/r/ has been placed in ‘k’/pa/ and 

has been ‘k|’/pra. Next example: in the word ‘lt3|f]’/tighro/ (thigh), ‘/f]’ /ro/ has been 

placed in ‘3f]’/gho/.  

 

If part of that character extends above the top line, the sign is placed to the right of it 

(Bal, 2004).  In extent his statement, the various elements of some conjunct 

consonants are not so easily recognizable (Bal, 2004) which make difficulty in 

grapheme–phoneme correspondences even for progressive learner/speller, because 

vowel signs and other diacritical signs make confusion in lexical level. According to 

the author (Bal), Chandrabindu and Anusvar or Sirabindu often are used to denote the 

nasalization of a vowel and they are often used interchangeable signs. The author 

exemplifies as, ';Fu' pronounced as "saṅga" or ;+u, pronounced as "sanga", both 

meaning "with". Most of the cases, Anusvar is used to represent the five consonants, 

particularly they are ª, `, 0f, g, d (/ṅa/, /ña/, /ṇa/ /na/, /ma/) that constrain to 

pronounce nasal sound. In addition, Visarga is used to denote a soft version of vowel 
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which comes before vowel, basically that represents the sound /s/ and /h/ (particularly 

in Devanagari /aha:/). For example, ‘ctM’ /atah:/ consists Visarga as /h/ (c+t\+c+x\+c 

= a+t+a+h+a) meaning ‘thus’ or ‘therefore’.  

 

There are some consonants and syllables that represents the similar pronunciation 

(sound) used to denote different word meaning which makes the graphemic–

phonemic correspondence more difficult. These are, instantly ;/sa/, z/sha/, if/sha/ 

whose pronunciation proceeds to be /ɛs/ (/sa/ in Nepali); however if/sha/ is, sometime, 

pronounced as /kha/, i.e. ‘ifi6L’/khastee/ or ‘khasti’. In addition, some consonants that 

arise confusion and difficulties to be decoded from grapheme–to–phoneme 

correspondences, for example among em/jha/, e/bha/, d/ma/, and  6/ta/, 9/dha/, b/da/, 

and k/pa/, km/pha/, if/sha/, and a/ba/, j/wa/ etc. In addition, the Nepali orthography is 

influenced somewhat by different vowel conjunct signs with similar sound or 

pronunciation. Particularly, the vowel signs l)/i/, )L/ee/, )' /u/, )" /ou/  that are called 

Haswo–dirgha, are dealt in this regard. The Haswo–dirgha vary the word meaning and 

arises difficulties in graphemic–phonemic correspondences consisting similar sound. 

For instance, ls/ki/ and sL/kee/ in klg/pani/ (also) and kfgL/paanee/ (water).  
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Table 5: The diphthongs of Nepali orthography and phonology 

Diphthongs example Gloss Orthography  

/ui/ /dui/ 'two' b'O{ 

/iu/ /dziu/ 'body' hLp 

/ei/ /sʌnei/ 'trumpet' ;g} 

/eu/ /euta/ 'one' Pp6f 

/oi/ /poi/ 'husband' kf]O 

/ou/ /dȺou/ 'wash' wf]p 

/ʌi/ /kʌile/ 'when' slxn] 

/ʌu/ /dzʌu/ 'barley' hf} 

/ai/ /bȺai/ 'younger brother' efO 

/au/ /au/ 'come' cfpm 

Source: http://en.wikipedia.org/wiki/Nepali_phonology 

 

Table 6.: Alphabets and diacritical symbols in the Nepali orthography 

Free Forms of 

Vowel 

c  cf O O{ p pm C P  P] cf] cf} 

Vowel Signs  )f l) )L )' )" )f[ )] )} )f] )f} 

Consonant s, v, u 3, ª, r, 5, h, em, `, 6, 7, 8, 9, 0f, t, y, b, w, g, k, km, a, e, d, o, /, 

n, j, ;, if, z, x, If, q, 1 

Additional 

symbols 

Chandrabin

du = )F 

Anusva =  )+ Visarga = )M Viram or 

halanta = )\ 

 Ref = (){ ) 

Table development source: Bal, 2004 
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 1.1.3.2 Syllabic structure, lexicon form and grapheme–phoneme 

correspondence in Nepali  

The Nepali words are formed on the foundation of the syllabic structure like V, VV, 

CV, CVV, CCV, CCVV, CCCV, CVC, CCVC, CCCVC which indicates a simple to 

complex phonological structure. The simple two syllable (CV+CV) word (i.e. 

j//wara/=near) to complex and longer syllabic (CV+CV+CVC+CV+CV) word (i.e. 

kl/jt{g/pariwartan/=change) illustrate the phonological structure of Nepali. From the 

point of view of morpho–syntactic structure, it is argued that morpho–syntax also 

seem to be complex and difficult in Nepali comparatively English, but similar to 

Greek one. For example, simple Nepali sentence i) s]6f] cfof]/ keto aayo/, and ii) s]6fx? 

cfP/ketaharu aaya/ are translated into English as i) Boy came, and ii) Boys came in 

English and, i) Αγόρι ήρθε, και ii) αγόρια ήρθανε in Greek. At this point, the 

inflections are observed in subject and verb in Nepali sentence and Greek, but only in 

subject in English. 

 

In addition, it is indicative that Nepali structure (in above sentence) consists more 

inflections in subject verb agreement in term of denoting singular or plural number. 

For example, s]6f]/keto/ (boy) is singular, when it is changed into plural the vowel sign 

‘)f]’ needs to be replaced by ')f' and needed to be added ‘x?’ /haru/. In general, x? is 

used to denote plural numbers of nouns, however it is not enough to change numbers 

when it is used in a sentence exemplified above). Moreover, the verb is influenced by 

the subject of gender in Nepali, for example s]6f] cfof] /keto aayo/ (boy came) needs to 

be translated as s]6L cfO{/ketee aai/ (girl came). In this example ‘of]' /yo/ is replaced by 

‘O{'/i/ according to feminine gender. In the case of gender with adjective, Greek and 

Nepali appear to be in similar agreement of inflections that contrast from English. For 

example,  /fd|f] ;fyL /ramro sathee/ and /fd|L ;fyL/ramri sathee/ (good friend for boy 

and good friend for girl in English) in Nepali indicate the change in /fd|f]/ramro/ to 

/fd|L/ramree/ ()f] of /fd|f]/ramro/ is replaced by )L to indicate feminine adjective 

/fd|L/ramree/) and, καλός φίλος /kalos filos/ to κάλη φίλη /kalee fili/ where replace of 

‘ος’ by ‘η’ can be observed.  
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  1.1.4 Structure of the thesis   

This thesis is presented in six major chapters. Chapter I presents the general research 

area and the scope of the current thesis. The contents, topics and general approach of 

study on speech–language impairments and reading difficulties are briefly introduced 

in this chapter. General theoretical background of the related areas of the present 

research that reinforced the researcher to compose this thesis is briefly presented. 

Furthermore, the present scenario and characteristics of sample and participants 

related to speech–language impairments and reading difficulties are discussed in this 

chapter. Moreover, the characteristics of the Nepali orthography are discussed since it 

is important to know during analysing the data that represent the reading performance 

and difficulties of Nepali children whether normal or with reading difficulties. 

Eventually, the major purposes of this research and research questions are presented 

in this chapter.  

 

Chapter II delineates the review of the conceptual background and major findings of 

related research areas available in the body of literature. This chapter is divided into 

three sections and several subsections. The first section provides a general conceptual 

understanding about the speech–language impairments and their subtypes. It includes 

the etiologies and characteristics by subtypes of each of the disorders. Concurrently, 

major assessment approaches of speech–language impairments as well as the 

importance of early identification of the impairments are illustrated. Additionally, 

issues of reliability and validity are discussed to some extent relating the assessment 

of speech–language impairments. Furthermore, the global prevalence figures of 

speech–language impairments of previous international studies are illustrated. The 

prevalence figures are sorted by types and/or subtypes. 

 

The second section of this chapter II illustrates an overview of reading difficulties 

(dyslexia). It begins with presenting the concept of normal reading processing and 

ends with an illustration of the reading difficulties (dyslexia) through various 

dimensions. Initially, basic tenets of learning to read and influential factors that may 

affect the pace of normal reading process are presented. Additionally, the concept of 

reading difficulty or developmental dyslexia is introduced in the same section. After 

that, the global estimates of the prevalence of reading difficulty (dyslexia) are 

illustrated and discussed including the characteristics of dyslexia. Moreover, the 
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predisposing factors that are acknowledged to contribute to dyslexia are presented as 

the theories of dyslexia. These are phonological deficit theory, magnocellular and 

parvocellular (transient) theory and cerebellar theory, neuro–sequential–

opthalmokinetic theory of dyslexia. Additionally, some other hypotheses about 

dyslexia are discussed; for example double deficit hypothesis, genetic endowment of 

dyslexia and asymmetrical brain structures. Next, the conceptual background of the 

assessment of reading difficulty (dyslexia) and approaches that are commonly used in 

the assessment and measurement of severity of  dyslexia in the contemporary world 

are also included in this chapter. Finally, major commonly used treatment approaches 

in dyslexia are discussed which are reported to be evidently effective for treatment as 

well as compensation programme schemes. 

 

At the end of Chapter II, the theoretical background of comorbidity between speech–

language impairments and reading difficulties (dyslexia) is discussed. Additionally, it 

includes conceptual notion of comorbidity or co–occurrence, figures of global 

estimates about the comorbidity between speech–language impairments to a brief 

extent.  

 

Chapter III provides details on the methods and materials followed in the present 

study. This section provides a description of sampling strategies used to investigate 

the two major areas of research (i.e. prevalence of speech–language impairments and 

reading difficulties as well as co–occurrence between these disorders. The 

characteristics of sample and participants, and relevance of tests material adopted in 

the present study are also discussed in this chapter. Statistical tests used in this study 

are also briefed in this section. The structure of methodology is divided into three 

sections. The first section describes the method and materials used for estimation of 

the prevalence of speech–language impairments, the second section describes method 

and materials used for the study of reading difficulty and the third one describes the 

approach used for the estimation of co–occurrence of reading difficulty with speech–

language impairments. 

 

Chapter IV presents the results in three sections. The first section presents the 

estimated prevalence via indirect assessment of overall speech–language impairments, 

speech problems and language problems. Furthermore, it reports differences at a 
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glance in prevalence figures by gender, age group and grade level. Additionally, the 

prevalence of speech–language impairments by subtypes, i.e. 

articulation/phonological problems, stuttering, voice problems, grammatical 

(syntactical) difficulty, difficulty in expressive ideas, storytelling/narrative difficulty, 

vocabulary difficulty, understanding/comprehension problems is reported in this 

chapter. The prevalence of speech–language impairments by the effect of gender, age 

group and grade level is also presented in this section. Reliability measures are further 

discussed in this section including intra–rater reliability and internal consistency of 

the items of screening questionnaire.   

 

The second section of Chapter IV relates to the direct assessment of reading difficulty, 

and it also presents the performance patterns of children participants on spelling as 

well as teachers reported level of educational and psychological–personality 

characteristics. Firstly, reading related results are presented; reading speed and 

accuracy were measured including reading errors in a specified categories. These 

major subtypes of reading errors are reported in a specified subcategories of  HEMs, 

repetition of corrects, repetitions of errors, syllabication errors, substitutions, 

reversals, omissions, additions, misintonations, punctuation errors, point marks. All 

parameters were measured per 100 words and were compared between risk and 

control groups matched for age and grade. Additionally, outcomes from logistic 

regression for classification of the cases, stepwise regression that assists to identify 

the most predictive parameters/variables among others and casewise logistic 

regression analysis are presented. Furthermore, spelling performance between the 

participants of risk and control groups are compared in this section. It includes 

spelling accuracy and major categories of spelling errors, namely phonological type of 

spelling errors, visual type of spelling errors and grammatical type of spelling errors. 

Furthermore, this chapter reports the level of spelling errors demonstrated by risk and 

control groups by the subtypes of spelling errors such as reversal, substitutions, 

substitution of punctuations, additions, additions of punctuation, omissions, omission 

of punctuation, repetitions, incomplete line, separation, word sticking and level of 

handwriting. All these parameters were measured per 100 words and group 

comparison was between risk and control groups. Finally, the co–occurrence of 

reading difficulty with speech–language impairments is presented within Chapter IV. 
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Additionally, the co–occurrence of reading difficulties with speech problems and 

language problems is also estimated. 

 

Chapter V provides discussions about the results analyzed in Chapter IV which 

delineated results about prevalence of speech–language impairments, reading 

performance and reading errors including spelling performance of the children 

participants between risk and control group. Furthermore, another discussion is 

presented about co–occurrence of reading difficulty with speech–language 

impairments. This chapter delivers the key points of results with reference to findings 

from previous international studies and compares them with theoretical and empirical 

findings of speech–language impairments and reading performance, reading errors, 

spelling performance and errors as well as, the co–occurrence of reading difficulty 

with speech–language impairments. 

 

Specifically, the results of prevalence of speech–language impairments, speech 

problems, language problems and prevalence figures by subtypes of speech–language 

problems, i.e. articulation/phonological problems, stuttering, voice problems, 

grammatical (syntactical) difficulty, difficulty in expressive ideas, 

storytelling/narrative difficulty, vocabulary difficulty, understanding/comprehension 

problems, are discussed thoroughly. Support from the results of reliability indices are 

discussed in a continuum of the algorithms and rules of thumb. 

 

Furthermore, results about reading difficulty are discussed initially to deliver the key 

points of findings comparing between the groups of participants and their reference to 

international studies in terms of reading speed and reading accuracy as well as the 

subtypes of reading errors in predetermined categorical schemes, namely HEMs, 

repetition of corrects, repetitions of errors, syllabication errors, substitutions, 

reversals, omissions, additions, misintonations, punctuation errors, point marks. 

Furthermore, the outcomes of logistic regressions analysis for the reliability and 

validity statistical measures of the study are discussed in three domains, namely 

general logistic regression to examine the overall predictivity of the parameters 

employing the adapted version of tests originally developed by Professor Pavlidis as 

well as the stepwise logistic regression to identify the most potential parameters that 

have the higher predictability among others. Additionally, the indications of casewise 
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logistic regression analysis are discussed that assumes the possible reasons of 

misclassification of some cases. In the same chapter, the key results of spelling 

performance and errors are discussed regarding comparisons between the 

performance of risk and control groups. Group comparisons were performed on 

spelling accuracy as well as on the categories of spelling errors and the results were 

compared with the international studies to confirm whether the present results are 

supported. There were three major categories of spelling errors, namely phonological 

type of spelling errors, visual type of spelling errors and grammatical type of spelling 

errors including subtypes of other spelling errors such as reversal, substitutions, 

substitution of punctuations, additions, additions of punctuation, omissions, omission 

of punctuation, repetitions, incomplete line, separation, word sticking and level of 

handwriting. 

 

Eventually, the discussion about co–occurrence of reading difficulty with speech–

language impairments is presented in Chapter V. The indications of the present results 

are discussed with reference to other similar previous studies. 

 

Eventually, Chapter VI presents the summary of the entire research that briefs the 

results in key figures. Furthermore, this chapter delineates the usefulness of the 

present study in three categories, namely individual and families, community and 

institutions, and research community. The major limitations/delimitations that were 

not possible to address in the present study are presented in this chapter. They are 

presented in a categorical way based on the areas of the present study, for example, 

speech–language impairments, reading difficulty as well as limitations in estimation 

of the co–occurrence or linkage of reading difficulty with speech–language 

impairments. Eventually, possible directions and a brief proposal for future study are 

briefly proposed based on the present findings as well as the limitations that were not 

possible to be addressed in this study,  and also,  the lack of  information in the body 

of domestic literature. 
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1.2 Purpose of the Study, Research questions and Delimitation of the Study 

 1.2.1 Purpose of the study 

The general aim of this doctoral thesis was to determine the prevalence of speech–

language impairments through teacher’s estimation and to examine the pattern of 

reading difficulty in the primary school children of Nepal. The specific purposes 

were: 

1)    To estimate the overall prevalence of speech–language impairments, 

2) To provide an estimate of prevalence by subtypes of speech–language 

impairments, i.e. articulation/phonological problem, stuttering, voice 

problem, grammatical (syntactical) difficulty, difficulty in expressing ideas, 

storytelling/narrative difficulty, vocabulary difficulty and 

understanding/comprehension problem, 

3)    To investigate the reading performance and patterns of reading errors in a 

specified categorical scheme, i.e. HEMs, repetition of corrects, repetitions of 

errors, syllabication errors, substitutions, reversals, omissions, additions, 

misintonations, punctuation errors, point marks. 

4) To determine group performance on dictated spelling accuracy and spelling 

errors according to predetermined categories, namely  phonological errors, 

visual errors, grammatical errors as well as other subtypes of errors (i.e., 

reversals, substitutions, substitution of punctuations, additions, addition of 

punctuations, omissions, omission of punctuations, repetitions, incomplete 

line, separation, word sticking and handwriting). 

5) To estimate the co–occurrence of reading difficulty with speech–language 

impairments, 

6)    To validate the following adapted tests in those children whose native 

language is Nepali within the context is Nepal, namely (i) screening of 

speech–language problems, (ii) screening test for reading difficulty, (iii) 

direct assessment tests for reading difficulty and (iv) spelling accuracy test. 

(v) the Pavlidis Comprehensive Questionnaire (PCQ) to examine the 

discriminant power of independent variables on grouping variables (namely 
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risk group for reading difficulty and control group) based on the psychosocial 

and educational characteristics.   

 

1.2.2 Research questions 

The current study focused on children’s speech–language impairments, reading 

difficulty and the underlying phenomena. This doctoral thesis addresses the following 

research questions: 

 

Related to purpose 1: 

1)   What is the overall prevalences of speech–language impairments, speech 

problems and language problems? 

2)   Does gender, age group and grade level affect prevalence figures of speech–

language impairments, speech problems and language problems? 

 

Related to purpose 2: 

1)   What are the prevalences of by subtypes of speech–language impairments? 

2)   Are there differences in prevalence rates for each category of these subtypes of 

impairments by gender, age group and grade level? 

 

Related to purpose 3: 

1.  Arte the reading speed and accuracy rates similar in children at risk for reading 

difficulty and their control peers? 

2)   Are there differences in the amount of reading errors in specified categories 

by these two reading groups? 

 

Related to purpose 4: 

1.  Are the dictated spelling accuracy rates similar in children at risk for reading 

difficulty and their control peers? 

2)  Are there differences in the amount of spelling errors in specified category 

between these two groups of participants? 

 

Related to purpose 5: 

1)   What is the co–occurrence of reading difficulty with speech–language 

impairments? 
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Related to purpose 6: 

1)   Are the adapted assessments tests reliable and valid tools for detecting 

impairments and difficulties in those children whose native language is 

Nepali, namely (i) screening of speech–language impairments, (ii) screening 

for reading difficulty, (iii) direct assessment tests for reading difficulty and 

(iv) spelling accuracy test, and (v) the Pavlidis Comprehensive Questionnaire 

(PCQ)? 
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CHAPTER – II  

REVIEW OF THE RELATED LITERATURE  

 

2.1 Study – I: Construct of Speech–Language Impairments and Assessment 

The problem of speech and language competencies is not a concern only of parents, 

but also of teachers, speech–language clinicians and/or pathologists, and child 

psychologists as well. Furthermore, it is a problem concerning of a whole society 

because an apparent value of speech and language is mostly acknowledged in the 

society and civilization (Rocke, 1980; Hischberg et al., 1995). But, over the years in 

the field of speech–language pathology, there are many alternations in the use of term 

“speech–language” from primitive tribes to geographical and national or international 

dialectics (Stinchfield, 2001). 

 

In similar link, the scheme of assessing and treatment of children’s speech–language 

disorders has been considerably varied in theoretical and practical continuum. Many 

terminologies and methodologies have been used to characterize these problems, and 

some of them are recurrently used and explained interchangeably; many leading 

scientists fall  into dilemmas from time to time. Speech and language disorders, 

speech and language impairment and/ or communication impairments or disorders or 

deficit in speech–language performance have been used interchangeably despite their 

original definitions. For example, some studies (Bishop and Edmundson, 1987; 

Whitworth et al., 1993; Keating, Stokes, & Stephanie, 1997; Turrel, & Ozanne, 2001; 

Delgado, Vagi, & Scott, 2005) can be coined to support this overview. Similarly, 

Leonard (1998) also agrees with the derived multiple terms addressing the entire 

speech–language impairments. The researcher concludes from a review of the 

historical development of study on speech–language problems since 1960 that many 

terms have been used interchangeably in the study of language disorders. For 

instance, he stated, "Infantile Speech", "Aphasoid", "Delayed Speech", "Deviant 

Language", "Language Disorder", “Developmental Language Disorder", 

“Developmental Language Impairment" and "Language Impairment" (pp. 7–8). 

McKinnon; McLeod and Reilly (2007) also argue that there is still a lack of a clear 

and universally single broad definition, description, cut–off points and classification 

system. Considering all these canonical terms, speech–language impairments is the 

leading term used across this thesis. 
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Speech and language impairments are very common childhood disabilities affecting 

many children. These are disabilities in communication performance of those who are 

unexpectedly below the performance of their counterparts and all common national 

and international norms or difficulties and irregularities in speech and language 

behaviour. According to Law, Boyle, Harris, Harknes and Nye (1998), the unusual 

developmental sequence of communication abilities to those who are distinctly 

underneath, specifically lacks maturity in proper production and perception of 

semantics, pragmatics, phonology and syntax. Ad Hoc Committee on Service 

Delivery in the Schools formed under American Speech–Language Hearing 

Association (1993) defines speech–language impairments in a broader extent that 

include a great variety of commonly used definitions. They define speech–language 

impairments and/or communication impairments as the sum of speech and language 

disorders. That means impairment in the articulation of anticipated speech sounds, 

lack of fluency in a pool of sounds or words, inappropriate voice pattern leveled by 

age and sex factor including impairment in the use of language forms (grammar and 

phonology), contents (semantics) and function (pragmatics). 

 

Such impairments emerge with infancy and may appear with some distinct indicators 

like failure or limited response to sound, atypical birth cries, partial or inadequate 

comprehension of spoken language, difficulty in interaction with peers and 

performing social language behaviour that may be observed or experienced in school 

age (Prelock, Hutchins, & Glascoe, 2008). 

 

Speech–language impairments appear in two major conditions such as primary and 

secondary speech–language impairments. In primary condition, children have 

impaired speech–language behaviours/skills without any clear aetiology. It does not 

represent other developmental conditions, i.e., global developmental delays, cerebral 

palsy, autism etc. But in secondary condition, children exhibit at least one other 

difficulty such as autism, hearing impairment, global developmental delay, general 

learning disabilities etc., which constrains primarily their language skills (Law, Boyle, 

Harris, Harknes, & Nye, 1998). However, this study dwells on only primary speech–

language impairments in a generic classification as well as single entities of speech 

and/or language problems. 
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2.1.1 Speech disorders and its subtypes 

Speech is produced by most children in their preschool age and executed without 

effort or conscious control or conscious processing. This is a spontaneous rapid 

sequence of motor skills are developed and used after becoming well practiced or 

habituated (Caruso, & Strand, 1999; Petinou,  & Okalidou, 2010).). Additionally, 

speech is the sound that comes out from our mouths with the proper coordination and 

function of articulatory organs linked with central nervous system. When it is not 

apparent or not understood by others, there is a problem. The development of speech 

is not the only the product of cognitive and linguistic development, but also the 

maturation of the vocal tract and the neurophysiologic control of vocal tract 

musculature is essential. If a delay or impairment exists in the natural development of 

these areas, the acquisition of normal speech is affected. Thus, such type of condition 

is considered as a speech disorder (Caruso, & Strand, 1999).  

 

Speech disorders, such as stuttering and mispronunciation may be very frustrating for 

speaker and irritating for the audience indicating some defects in the presentation of 

elements of spoken language (Drought, 1968). Speech disorders or speech 

impediment refer to several conditions in which a person has problems in creating or 

forming the speech sounds needed to communicate with others. Meaningless or 

patternless oral production of sound is also considered a speech disorder. When a 

person is unable to produce speech sounds correctly or fluently, or has problems with 

his or her voice, then he or she has a speech disorder (Okalidou,  2008). 

 

Three common speech disorders are supported, i.e. articulation disorders, 

dysfluency/stuttering and voice disorders (Ukrainetz, & Fresquez, 2003; ).  However, 

Dod and Bradford (2002) and Fox, Dodd  & Howard (2002) categorized four different 

subgroups of speech disorders, i.e., articulation disorder, delayed phonological 

development, deviant–consistent phonological disorder and deviant–inconsistent 

phonological disorder. Nonetheless, a common classification of speech problems is 

followed in this thesis as sorted by American Speech–Language Hearing Association 

(1993), for instance problems in articulation/phonological of speech sounds, stuttering 

or dysfluency and voice problems (Okalidou, 2008). 
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2.1.1.1 Articulation and phonological disorders: Etiology and characteristics 

Articulation is an ability or efficiency of a child in making sounds that is produced 

through coordinated effort of articolatories. Crannell (2012) defines articulation or the 

production of phonemes as “...the procedure that allows the outgoing breath to be 

widened, narrowed, or closed off and categorized into various recognizable speech 

sounds”. Thus, when such conditions occur, it persists errors leading to articulation 

disorders. The child normally begins to produce speech–sounds when he celebrates 

his first birthday (Bleile (2004, p. 95). Along with this watershed, the indicators of 

articulation/phonological development are possible to be noticed. 

 

If intelligibility is affected by atypical speech–sounds, i.e. substitutions, omissions, 

additions or distortions that are the apparent signs of articulation/phonological 

problems (American Speech–Language Hearing Association (1993). The two terms 

‘articulation disorder’ and ‘phonological disorder’ have been used in the body of 

literature and some professional works refer to them as a speech–sound disorder. The 

form of sounds (phonemes) resulting from problems in speech motor control yields 

the condition of articulation disorder exists. Obviously, the problem may exist in the 

central cognitive–phonological processing level which would impact in  the peripheral 

level of sound production that is responsible for the articulation problem (William 

(2003, pp. 1–2; Shriberg, 2003).   

 

Sometimes, the term articulation/phonological disorder is also used to refer 

interchangeably to the “phonological disorder” (Kent, 2000; Bleile, 2004; Gregg, & 

Yairi, 2007). The support behind this is that the child with phonological disorder may 

likely exhibit phonetic or articulation errors or both (Williams, 2003, pp. 1–2; 

Shriberg, 2003). For instance, phonological disorder also seizes a child’s performance 

in producing speech, cutting speech sounds and exchanging parts of sounds. This 

disorder typically leads a child to low speech intelligibility and/ or impediment. With 

reference to DSM–IV, phonological disorder is a communication disorder 

characterized by a "failure to use developmentally expected speech sounds that are 

appropriate for age and dialect" (American Psychiatric Association–APA, 2000). 

 

Dodd (1995) substantially argues that a child with articulatory problems persists in an 

inability to produce a perceptually acceptable version of particular phones, either in 
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isolation (e.g. a lateral lisp) or in any phonetic context. Further, the articulation 

disorder was characterized by distortions, devoicing, and cluster simplification. 

 

2.1.1.1.1 Causes of articulation/phonological disorder 

The precise causes of speech–sound disorder are still unknown. However, the 

etiological markers of speech–sound disorders have been broadly sorted as organic 

and functional disorders by Haynes, Moran and Pindzola (2012). 

 

Structural, physiological, sensory, or neurological deficits underlie a first category, 

i.e. organic disorders, but for the functional disorders, no apparent and known 

etiology has been confirmed, although some presumptions have been made (p. 86–

90).  However, Gillam, Marquardt and Martin (2011) present the etiological factor in 

a more expanded way; for instance in three major categories. These are: 1) perceptual 

or input–related etiology (middle ear fluid, secondary to ear infection; hearing loss is 

a risk factor, i.e. mild to moderate loss, genetic or postnatal disease or sensorineural 

hearing loss), 2) structural etiology (oral–facial malformations resulting from 

interruption of development during prenatal period, i.e. cleft lip and palate), and 3) 

motor or output–related etiology (neuromuscular impairment resulting in speech 

disorder, neurological damage resulting inconsistent speech production, i.e. dysarthria 

and apraxia). 

 

Similarly, in search of etiological factors, Consyns et al. (2012) confirmed that the 

articulation problem exists in children as well as in adults with neurofibromatosis 

(NF1) (it, as cited in their article, is “an autosomal dominant neurocutaneous disorder 

characterized by multiple café–au–lait spots and neurofibromas”). It was also 

supported that poor linguistic environment and sometimes social class, as 

environment and learning variables, would be responsible for poor performance of 

articulation (Stewart, 1969). 

 

2.1.1.1.2 Characteristics of articulation/phonological disorder 

As commonly introduced in the bulk of terminology of communication disorders, 

articulation error is a defect in production of a specific phoneme. For example, a child 

can articulate or can run his motor gesture to execute a target sound, but the phoneme 

is produced incorrectly– i.e. /g/ for /k/ as in ‘gat’ for ‘cat’ and so on for other 
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instances of /k/ in other words (Nicolosi, Harryman, & Kresheck, 2004, p. 22). An 

articulation/phonological disorder can be presented in typical forms; for instance, 

omissions of some target sounds (i.e. ‘cool’ for ‘school’), distortions (irregular 

production of a sound, i.e. ‘gat’ for target ‘cat’), substitutions (‘wock’ for target 

‘rock’), additions (‘puhlease’ for target ‘please’) (Petinou, & Okalidou, 2006, 2007). 

 

In addition, articulation errors and phonological inconsistencies in children differ 

from adults’ target, according to Grunwell’s characterization mentioned in Willimas 

(Willimas, 2003, p. 2), in terms of system, structure and stability (Μennen, & 

Okalidou, 2007; Okalidou, Petinou, Theodorou, & Karasimou, 2010).). The system 

perspective, because of a smaller sound system in children with articulation disorder 

is unlikely that of adults (Okalidou, 2010). Moreover, the collapses of some 

phonemes occur and result in a child producing another target which is not intended. 

The children may produce /t/ for /t, k, t∫, s and ∫ as well as for other similar phonemes 

or syllabic targets or homogeneous pronunciations, i.e. in pronunciation of ‘tip’ that 

utters ‘kip’, ‘chip’, ‘sip’, ‘ship’ etc. 

 

According to the structure perspective, children with phonological disorder skip over 

some complex consonant clusters, i.e. for the target ‘stop’ is  pronounced as ‘top’– 

omitting /s/. The children, from the point of view of stability, do not have a constant 

tendency in pronouncing the phonemes evenly for the same target. For example the 

target /k/ is sometimes produced as [t] or [g]; this variability may exist in the position 

of the target in the word or in syllables production. 

 

2.1.1.2 Stuttering: Etiology and characteristics  

Stuttering is a subtype of speech disorder and a condition in which a person or a child 

demonstrates the interruption in the pronunciation of phonemes or syllables of a word 

and forward flow of an utterance. Stuttering is illustrated by three major conditions, 

for instance repetitions, prolongations and blockage of sound/s, syllable/s or word/s 

that may be exhibited by a speaker in a single or multiple condition (Patricia, 1993). 

According to American Speech–Language–Hearing Association (1993), “Dysfluency 

is an interruption in the flow of speaking characterized by atypical rate, rhythm, and 

repetitions in sounds, syllables, words, and phrases. This may be accompanied by 

excessive tension, struggle behavior, and secondary mannerisms”. In general, the 
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most cited criterion for identifying stuttering is based on the frequency of within–

word stuttering if it is equal or greater than 3%. It may occur in the form of 

sound/syllable repetitions, sound prolongations, or block/broken words encountered 

per 100 words (Caruso et al., 1996, p. 18; Ratner, & Sliverma, 2000; Boey et al., 

2007; Valente, & Jesus, 2011). 

 

The onset and development of stuttering is considered as a gradual pattern and that 

starts between the age of 2½ to 5 years age of a child (Bluestone et al., 2003). 

However, disagreements are noted in the literature. For instance, it is stated that 

stuttering begins from age 2 and 4 years of age and can remain until 9 years of a child 

or later on (Caruso et al., 1996, p. 18; Conture, & Curlee, 2007, p. 3). A study based 

on self–reports and the reports of co–twins stuttering in a  sample of twins indicated 

that 2.3% participants had childhood stuttering, and 28.85% of them (childhood 

stutters) still continued stuttering even in adulthood (Rautakoski et al., 2012). 

 

2.1.1.2.1 Causes of stuttering 

Regarding the causal factors of stuttering, multiple factors are considered for 

stuttering till now. For instance, interactions between linguistic and motoric 

development and/or physiological and anatomical factors, genetic factors, shared and 

non–shared environmental factors are the leading etiologies of stuttering (Ratner, & 

Silverman, 2000; Bluestone et al., 2003). 

 

To some extent, stressful speaking situation including frequent interruptions, frequent 

questioning, stressful adult speech models etc. are also responsible for stuttering. 

Karniol (1995) has explained the causal factors proposing a Suprasegmental Sentence 

Plan Alignment (SPA). In his model, 6 sources of stuttering are discussed that may 

contribute to stuttering in both stutters or non stutters because of different sentence 

context of word production, reliance on a word production way in the sentence, 

influence of suprasegmental properties i.e. rhythm, melody and stress, variation of 

speech plans of online initiation by speakers, online changes in producing a lexical, 

syntactic and suprasegmental plan, and elongations and repetitions of  suprasegmental 

features. 
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From the anatomical and physiological view of stuttering, the asymmetric structure of 

brain structures are also considered in stuttering, such as the impairment and defect in 

planum temporale structure and disturbance in the online connection of auditory 

feedback (Foundas et al., 2004). In extent, Yairi (2007) concluded that dissociation or 

lack of coordination between two hemispheres could be responsible for stuttering. It is 

the consequence of dominance of deviant brain in the course of speech production; 

this might have directly influenced the motoric control mechanism of speech. For 

instance, if basal ganglia are impaired stuttering may occur (Kent, 2000; Alm, 2004) 

because basal ganglia controls the motor moments, procedural learning, cognition etc. 

(Stocco, Lebiere, Anderson, & John, 2010). 

 

Furthermore, the evidence by Fox et al. (1996) suggested that impairment in neural 

connections may affect the spontaneous speech pattern resulting to stuttering. The 

impairment in cortico–striato–thalamo–cortical connections is also considered as the 

etiological factor of stuttering. On the other hand, the association of shared and non–

shared environmental factors and genetic endowment are also considered to be 

responsible for stuttering (Alm, 2004; Rautakoski et al., 2012). In a study carried out 

by Rautakoski et al. (2012) explored the causal factors and reported that 82% of 

childhood stuttering were characterized by genetic cause and the remaining 18% was 

caused by non–shared environmental effects. 

 

From another point of view, some stimulant medications which directly increase the 

dopamine activity are also considered responsible for stuttering. The dopamine, a 

hormonal chemical component, functions as a neurotransmitter in the brain through 

nerve cells. Thus, elevated stuttering was measured in the subject who was given an 

intake of stimulant medicine that indicated the increased rate of stuttering (Burd, & 

Kerbeshian, 1991). In contrary, a case study with giving anti–dopaminergic 

medication that decreases the level of dopamine activity evidenced that the rate of 

stuttering significantly decreased (Tran, Maguire, Franklin, & Riley, 2008). 

 

2.1.1.2.2 Characteristics of stuttering 

Some studies are carried out characterizing the stuttering in terms of (1) presence of 

repetitions of sounds and syllables, (2) prolongation of vowel and consonants, and (3) 

blockage of sounds and/or associated behaviour. To some extent, Ambrose and Yairi 
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(1999), Boey et al. (2007) and Valente & Jesus (2011) illustrated the universal 

elements of stuttering in terms of “repetition,” “prolongation” and “blocks and broken 

word”. These symptoms are the indicators of stuttering represented in the behaviour 

of individuals. These key characteristics of stuttering are related to the types, 

frequency, duration, the existence of concomitant systems and feeling associated with 

the hesitation phenomena in some extend (Valente, & Jesus, 2011). For instance, the 

repetition of sound or syllable recurrently occurs during speech i.e. ‘Li–Li’ for the 

target ‘Like’ and ‘tha–tha’ for ‘That’. 

 

Similarly, repeated pronunciation of a small word or words that is articulated in more 

than one instantiation like ‘she...she...she’ for the target ‘She’. Similarly, the 

prolongation during the articulation of sounds or syllables, that might be either vowel 

or consonant, existing during the flow of air because articulators not executing the 

target sound production without a common time–frame. For instance, I...want… to 

...go to...school or like that. 

 

Furthermore, atypical blockage or broken words are also considered an interruption in 

articulators that is occurring in physical tensions and moments. For instance, the 

pattern of such tensions are facial grimaces, foot tapping etc. and moments are lip 

rise, lip pressure, eye blink, eyes more laterally placed tremor somewhat of normal to 

severe; and, broken words represented as abnormal pauses between syllables (Guitar, 

2006). It is suggested that stuttering cases should be assessed by comparing also 

language and cultural differences of the sample taken rather universal characteristics 

(Boey et al., 2007). 

 

2.1.1.3 Voice disorder: Etiology and characteristics 

A voice disorder or problem in voice pattern is a subcategory of communication 

disorder. To blame someone that he/she is persisting with problem in voice quality or 

disordered voice is a quite hard sort of speech–language pathology. So, some 

consensus must be followed to explain this disorder. Typically, abnormal voice 

production and pattern is characterized as voice disorder. 

 

According to Aronson and Diane (2009), “… a voice disorder exists when quality, 

pitch, loudness, or flexibility differs from the voices of others of similar age, sex, and 
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cultural group…” (p. 5). Voice disorder includes four major categories, i.e. voice 

quality problem, resonance problem, pitch problem and problem in loudness. 
 

Similar definition has been also noted by Ramig and Verdolini (1998) and Hischbirg 

et al. (1995). They define, voice disorders is a result from disordered laryngeal, 

respiratory, or vocal tract functioning and is characterized as an abnormal pitch, 

loudness and poor vocal quality. However, it is quite hard to determine abnormal or 

disordered voice in a precise manner; normative or criterion approach is a better way. 

Robinson (1993) also agrees to this matter. He explains voice disorder “...exists when 

the loudness, pitch, quality and functionality such as voice projection and prosody 

differ from the voices of others of the same sex, similar age, build, dialectal and 

cultural group, or when the voice has changed from that which was previously 

deemed normal for this particular speaker” (p. 68). In addition, to assess voice 

whether disordered or not, we examine it in the base of social function. 
 

Verdolini (2000) acknowledges this aspect of definition as “a voice disorder is a 

condition in which voice is problematic to the user in social, professional, or other 

contexts, and for which the SLP or other clinician generally finds some corroborative 

evidence” (p. 234). Its consequence remains whole life–span until it is not treated or 

recovered and patients may face ignorance in social activities and events (Etter, 

Stemple, & Howell, 2013). 
 

Different types of voice disorder have been identified and documented in the 

literature. Ramig and Verdolini (1998) noted three major types of disorders in their 

review paper documenting the treatment efficacy of voice disorder. For example, (i) 

vocal misuse (hyperfunction and muscular imbalance, frequently resulting in edema, 

vocal nodules, polyps or contact ulcers), (ii) medical or physical conditions (i.e., 

laryngeal nerve trauma, Parkinson disease), and (iii) psychogenic disorders (i.e., 

conversion reactions, personality disorders). Additionally, In the prevalence study by 

Simberg et al. (2000), they focused their study on subtypes of voice disorders as 

 throat clearing, voice tires easily, sore throat or globus, hoarseness, difficulty in being 

heard, voice breaks and aphonia. 

 

2.1.1.3.1 Causes of voice problem 

The problem in voice pattern does not have yet a single or clear–cut etiological factor 

responsible for the voice disorder. Further, a single hypothesis is unable to provide a 
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justifiable cause of the disorder. Robinson (1993) states two major categorical factors 

that underlie voice disorder, i.e. organic and psychological (p. 69). 

 

In a paper prepared by Dejoncker (1999) the latter stated three major causes of voice 

problems that are primarily concerned in children. The mentioned causes are organic 

factors like chromosomal defects, congenital anomalies, mass lesions of the larynx, 

infection in laryngeal tissues, birth trauma, neuro–motoric disorders, disorders or 

problem in metabolic sub–system, narrowness in velopharyngeal structure, deafness, 

chronic respiratory problems etc. He further stated some key functional factors, 

specifically misuse or abuse of voice which are related to the wrong habitual practice 

of voice production. Additionally, he considered some psychogenic factors that may 

be responsible for voice problems, e.g. emotional disturbance, poor parent–child 

relationship. 

 

Next, Verdolini (2000) describes some key factors that may be responsible for voice 

disorders. These are: i) mass lesions of the membranous or cartilage vocal folds, ii) 

distributed tissue changes within larynx, iii) organic movement abnormalities, iv) 

some unknown organic causes (i.e., mutational falsetto, ventricular phonation, 

conversion aphonia/dysphonia, muscular tension dysphonia etc.). Furthermore, 

Raming and Verdolini (1998) conducted a systematic review that congregated some 

possible causal factors of voice disorder. They presented the evidences from past 

literature in three major segments. For instance, firstly functional cause in which the 

client may misuse the voice or a condition of hyperfunction and muscular imbalance 

inducing edema, vocal nodules, polyps or a condition of ulcer. Secondly, the medical 

or physical conditions; this condition may exist because of trauma in laryngeal nerves. 

Lastly, the psychogenic conditions or disorders, in which a client’s voice disorder 

may be present due to conversion reactions, personality disorders etc.   

  

2.1.1.3.2 Characteristics of voice problem 

Till now, there is no similar idea that denotes the characteristics of voice disorders or 

problem in voice pattern. However, some common symptoms are considered to 

identify the disordered voice in children. Hischberg et al. (1995) consider four major 

problems that assist to identify the characteristics of voice disorder. Instantly, voice 

quality problems, resonance problems, pitch problems and loudness problems. Taking 
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these terms into further elaboration, deviant voice quality, i.e. audible turbulent in 

glottis, irregularity in vocal fold pulses, auditive impression of vocal behariour are 

characteristics of poor voice quality and/or voice problem. 

 

Resonance problems (rhinophonia/rhinolalia–or unusual over–below nasality) is 

another symptom of voice disorder, i.e. hyporhinophonic or hyperrhinophonic 

symptoms that limits the similarity of sound frequencies. Decreased pitch range 

across sound modules is also an indicator of voice disorder that lowers the speech 

specially and leads to mutation. Ghirardi, Ferreira, Giannini and Latorre (2012) have 

developed a voice assessment screening questionnaire that includes the major 

symptoms of possible disorders and although it is for school teachers, it may be 

helpful in the assessment of children’s disordered voice, too. 

 

It characterizes the voice disorders as hoarseness, voice loss, breaking voice, 

shortness of breath, high–pitched voice, low–pitched voice, high–low pitch variations 

in voice, weak voice, stinging throat, ‘sand grain’ sensation in the throat, globus, 

phlegm, dry cough, cough with phlegm, pain when speaking, pain when swallowing, 

difficulty swallowing, sore throat, secretion/phlegm in throat, dry throat, and strained 

speech. 

  

2.1.2 Language impairments and its subtypes 

Most of the children learn to talk and understand pragmatics of language with no 

apparent difficulties. The children who are developing typical ability of language 

learning are able to acquire and use new words without any direct teaching as well as 

indirect teaching environment, e.g., from parents and peers interactions (Jaswal, & 

Markman, 2003). 

 

However, some children have difficulties in the process of language acquisition and 

pragmatics that indicate the impairment in normal developmental pattern of language 

(fabbro, 1999, p. 214). Ukrainetz and Fresquez (2003) argue that a child with a 

language impairment is a child with a disability of functional skills that involves 

failure in communication and academic success. Language impairment in children 

refers to problems with either getting their meaning or message across to others 

(expressive language disorder), or understanding the message from other providers 
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(receptive language disorder). Some children only have an expressive language 

disorder, while others have a receptive language disorder or mixed receptive–

expressive language disorder; that means the children or clients have symptoms of 

both conditions. Children with language impairments might be able to produce 

sounds, and their speech can be understood, but the lacking in sequential presentation 

of sound or words with specific target or goal. 

 

Language development and impairment, sometime, is defined in a frame of milestone 

of language developmental patterns. In general, the impairment is warranted when a 

child fails to meet the neurocognitive mechanisms and linguistic domains as his age 

increases (Locke, & John, 1997). For instance, if the child does not have the ability of 

vocal learning by birth, utterance acquisition, specialization in social cognition by 7 

months, analysis and computation, grammatical analysis and morpho–syntaxtic 

phonemes by 37 months, and integration and elaboration ability, social cognition and 

grammatical analysis, expanded lexicon and automatized operations by 3 years, then 

these are warning indicators. At this point, the need of assessment of language 

development and communication skills is considered to be significant. 

 

Due to the variability in etiological factors and pattern of language impairments, there 

are no common criteria for the subtype of impairments. Thus, the typology of 

language impairments depends on several factors, e.g., perception, cognition, learning 

and motor performance of language (Joanisse, & Seidenberg, 1998). 

 

According to Rapin and Allen's taxonomy (Rapin, & Allen, 1987), six types of 

language impairments are clinically proposed, i.e.  (i) verbal auditory agnosia (‘word 

deafness’), (ii) verbal dyspraxia, (iii) phonological programming syndrome, (iv) 

phonological–syntactic deficit, (v) lexical–syntactic deficit syndrome, (vi) semantic–

pragmatic deficit syndrome whilst Bishop (2014) suggests expressive language 

disorder, mixed receptive–expressive language disorder, phonological disorder, as. the 

subtypes of language impairments (pp. 252–287). 

 

Nonetheless, the subtypes of language impairments are sorted across this thesis as 

grammatical (morphology–syntax) impairment, difficulty in expressing ideas, 
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storytelling/narrative difficulty, vocabulary difficulty, and 

understanding/comprehension problem, based on the adapted tool used in this study. 

 

2.1.2.1 Grammatical (morphology–syntax) impairment: Etiology and 

characteristics  

Grammar or morphology/syntactic impairment is defined as a core of difficulties in 

the construction of an understandable sentence as well as deficits of the sound 

inflection that leads to problems in conjugation, declension and clause–building (Spiel 

et al., 2001). The deficit in the morphosyntactic representation during verbal 

communication that contributes to intangible conversions from the point of lexical 

and verb morphemes, and also to problems in grammatical comprehension and 

expression of language as well is considered as grammatical impairment (Lely, & 

Stollwerck, 1996). 

 

However, there is still a challenge in making a distinction between children having 

specifically a grammatical deficit or a deficit in any other domain of language 

impairment because of its overlapping nature (Bedore, & Leonard, 1998). Authors 

have emphasized that children who have a specific language impairment often have a 

grammatical deficit, i.e. improper use and understanding of grammatical rules. In a 

review by Joanisse and Seldenberg (1998), grammatical impairment is defined as, 

"…difficulty producing and comprehending morphologically complex words, such as 

the past tense and plural inflections in English (e.g. baked, books). They understand 

the concepts of pastness and plurality, but their ability to express these concepts using 

grammatical morphemes is impaired." Swanson et al. (2005) note that children who 

have a specific language impairment (SLI) may present deficit symptoms of delay and 

slowness in the development of  grammar–problems in morphosyntax. The children 

who have specific language impairment exhibit relatively weak performance in the 

execution of grammatical morphemes and sentence imitations (Eadie et al., 2002; van 

der Lely, & Pinker, 2014).  

  

2.1.2.1.1 Causes of grammatical (morphology–syntax) impairment 

Many factors may contribute to morphosyntactic impairment in the children. Many 

past studies that have focused on different perspective in search of causes of 

morphosyntactic deficits/disorder or grammatical impairment. Most of them postulate 
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the existence of impairment in cognitive or perceptual processing –domain–general 

deficit, and impairment in representation of linguistic components (Van, & 

Stollwerck, 2005; Paradis, Crago, & Genesee, 2006). 

 

An investigation by Van and Stollwerck (1996) supported that familiar genetic 

association is one that contributes to the grammatical language impairments. 

Particularly, an autosomal dominant (Autosomal dominance of gean = 22 pairs of 

autosomes, non–sex chromosomes) that is one copy of gene, causes the disease, 

hence, a, genetic inheritance may cause the grammatical impairment in the children. 

Similarly, by the evidence from a single–subject case study, Van, Rosen and 

McClelland (1998) stressed that parental genetic mechanism that is necessary for the 

normal development of language is considered as the cause of grammatical 

impairment. However, they could not detect any evidence that indicates the role of 

auditory and cognitive deficits in grammatical specific language impairment which is 

contrary from the recent evidence stated above (see a review by Bishop, 2006). 

Similarly, a claim was consistently proposed by Law, Adams and Norbury (2006) 

from the genetic study which suggested that the genetic influences on phonological 

short–term memory deficits result in the grammatical impairment in children. 

 

On the other hand, a problem in the statistical learning of grammar is also considered 

as a marker of grammatical or syntactic impairment. Statistical learning of syntax 

refers to the exemplar–based learning of syntactic properties rather before procedures 

related to cognition or abstracting the general rules. The delayed or maturational lag 

in the statistical learning of patterns of syntax suggests the possibility of grammatical 

impairment in children (Tomasello, 2000; Tomasello, & Tomasello, 2009). This 

insight seems to be evolved from the empirical base of evidence by Gopnik and Crago 

(1991) and Goad and Rebellati (1994). They suggested that the children who even had 

learned the pattern of syntactic and morphological inflections appeared with poor 

awareness on the regular and irregular past tense endings and plural of words. 

 

This may be supported by the theory of domain–specific impairment. For instance, 

Paradis, Crago and Genesee (2006) carried a study in French–English bilingual 

children with SLI; younger, typically developing, bilingual language peers, and 

monolingual French comparison groups that suggested the bilingual children 
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demonstrated more grammatical difficulties in spontaneous speech performance as 

compared to their monolingual counterparts.   

 

2.1.2.1.2 Characteristics of grammatical (morphology–syntax) impairment 

Many studies have described the common nature of grammatical impairment in 

children. In this regard, it is worthy to mention that children with specific language 

impairment might have impairment in grammatical morphology. Additionally, 

children with such impairment produce relatively shorter utterances and fewer 

sentences in every narrative content (Redmond, 2004) and the positions of 

grammatical accuracy seem to diminished (Fey et al., 2004). Rice and Wexler (1996) 

suggested that the children with grammatical impairment demonstrate some 

distinctive errors in grammatical morphemes, instantly, third–person singular 

inflections, regular past inflections, articles and copula forms (Rice, & Wexler, 1996). 

Furthermore, inflections in the marking of past tense, in particular, were also noted in 

the children with language impairment. Oetting, & Horohov (1997) examined three 

groups of 6–year–old children with specific language impairment, age–matched 

controls and mean length utterance–matched controls for the performance level of 

marking past tense. They supported that those children who had been marked with 

specific language impairment demonstrated comparatively diminished performance in 

marking past tense compared with their control. In addition, inconsistent use of 

pronoun is another character of grammatical impairment that was demonstrated by 

those impaired children. 

 

A study by Bedore and Leonard (1998) also reported that the errors in verb 

morphemes could also characterize the children who were identified with specific 

language impairment, as a marker of grammatical deficit. These morphological errors 

might remain even in the school years. In other words, the children who exhibit poor 

performance in comprehension, expression, grammaticality judgments, sentence–

picture judgment tasks etc. might have been identified with grammatical impairment 

as well as phonological deficits because their poor performance on these tasks occurs 

due to morpho–syntactic deficits (Van,  Rosen, & McClelland, 1998). 

 

Gallon, Harris and van der Lely (2007) and Peiris (2002) examined the presence of 

phonological impairment in the children with grammatical specific language 
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impairment (G–SLI). The results suggested that children with G–SLI demonstrate 

poor phonological deficits in their utterance. Instantly, the G–SLI children frequently 

exhibit complexity deficits in prosodic phonological impairment compared to aged–

matched control. However, the G–SLI children did not demonstrate deficits in 

understanding, storytelling and use of pronouns. In addition, a study by van der Lely 

and Battell (2003) was conducted to address the two major issues. The first was to 

examine the level of impairment in the G–SLI children compared with control in 

terms of WH–movement (subject–object questions); and the secondly was to evaluate 

their proposed test of the RDDR hypothesis.  The findings suggested that the children 

with G–SLI demonstrate significantly more difficulties in producing WH–question, 

particularly with object question that supported the domain–specific deficit within the 

grammatical system. 

 

2.1.2.2 Expressive language impairment: Etiology and characteristics 

The verbal or written and/or sign/body movement expression is a type of language 

behaviour that is called expressive language. When it persists, it constitutes a disorder 

or delay and this is the condition of expressive language impairment that exists by 

difficulty in expressing verbal and/or written ideas caused by an inability to retrieve 

and organize words in the continuum of utterance (Means, 2011, p. 621). 

 

Regarding DSM–IV introduced by APA (1993), Lyman and Hembree–Kigin (1994) 

note that it refers to the ability of a child or speaker which is indicatively below the 

standardized norm and is characterized by limited vocabulary, errors in tenses, or 

difficulty remembering or using sentences with developmentally appropriate length or 

complexity (p.109). Furthermore, Leonard (2009) elucidates that the children with 

expressive language impairment exhibit problems that confine in language expression 

as well as comprehension and understandability. The impairment is dominated by the 

limited or reduced vocabulary balance that impedes spontaneous competence of 

finding appropriate words (Spiel, Brunner, Allmayer, & Pletz (2001). 

 

The children with expressive speech–language impairment persist in motoric 

discoordination and deficit in social dealings. A study by Muuresepp et al. (2012) was 

carried in children with mild expressive speech and language impairment and 

compared children with articulation disorder to controls in order to examine motor 
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skills, social interaction etc. The study demonstrated that children with mild–

expressive speech–language impairment significantly exhibited more difficulties in 

language motor performance and poor skills in social engagement and interaction. 

 

2.1.2.2.1 Causes of expressive language impairment 

The inadequacy of literature about the causal factors to expressive language 

impairment are still considered. However, little  is know and heterogeneous factors 

have been considered to contribute to the existence of expressive language 

impairment. Spiel et al. (2001) stressed that expressive language impairment exists 

due to the phenotypical factor. That is the combination of genetic factor and 

environmental influence in the language acquisition and development. For instance, 

the genetic endowment from the parent and exposure to the particular language may 

contribute to expressive language impairment. 

 

This insight might be also supported in some studies carried out by Somerville et al. 

(2005) who focused on the genetic content of expressive language impairment and 

Whitehurst et al. (1991) and Clark et al. (2007) who focused on the familial shifting 

of expressive language impairment. Clark et al. suggested that children may be at risk 

in acquisition of receptive language skills if family history is marked by  receptive 

language disorder (Clark et al. 2007). 

 

Sadock and Sadock (2009, p. 50) recently stated cerebral damage, maturational lags in 

cerebral development as causal factors for this disorder. Further, they notably 

illustrated genetic factors, i.e. genes ‘7q11.23’, that are skeptically responsible for 

expressive language impairment. In addition, cognitive and motor functional 

impairment are also considered to be the major etiologies for expressive language 

impairment. A study was carried out by Webster, Majnemer, Platt, Michael and 

Shevell (2005) with the purpose of evaluating motor function in school children with 

developmental language impairment diagnosed at preschool age. The findings 

indicated that the functional motor impairment may contribute to the overall language 

impairment and its subtype. 

 

Similarly, cognitive deficit is another cause of expressive language impairment; 

impaired cognitive performance diminishes the process of task naming or naming 
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objects and poorer motor tasks which are directly involved in the production and use 

of language in practical context (Sadock, & Sadock, 2009, pp. 53–54). In addition, 

parental exposure and perinatal adversity, otitis media etc. as biological factors, and 

environmental factors such as abuse, neglect and poor exposure in communication 

activities are considered to be responsible for expressive language impairment (Hales 

et al., 2008, pp. 87–876). 

 

2.1.2.2.2 Characteristics of expressive language impairment 

The major distinction that alters the profile of children with expressive language 

impairment from the one of typical peers is principally the confined level of language 

output or production as compared to peers. 

 

Children with expressive language impairment exhibit deficits even in basic and 

simple language behaviours and skills. Some deficits in expression, i.e. “mama”, 

“baba” which can be missing from children’s active vocabulary that cannot be spoken 

out even if demanded and also limited vocabulary storage (Parizi, Okalidou, Hahoudi, 

& Petinou, 2013;  Sadock and Sadock, 2009) are included. Further, they illustrated 

some problem in phonology, i.e. “th”, “r”, “s”, “z”, “y”, “i” etc. 

 

The DSM–IV diagnostic criteria substantially refer to the characterization of 

expressive language impairment, for instance, limited vocabulary that results in poor 

knowledge and use of words, several errors of morpho–syntax, i.e. errors in inflection 

like tense use in the sentences and omissions in ending of words, difficulty producing 

or recalling words and poor social communication are the most common symptoms 

(American Psychiatric Association, 2000, p. 68). 

 

Furthermore, unusual word order as well as slow pace of language development and 

poor use may be demonstrated by children with expressive language impairment 

(Leonard, 2009). From the point of day–to–day learning behaviour, children with 

expressive language need substantial help in holding conversations, deviate from 

topics, talk about irrelevant topics, use gestures instead of speech or demonstrate 

hesitation to speak and do not understand even simple directions (Whitworth et al., 

1993). 
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Symptoms of psychiatric disorders may be demonstrated by a child with expressive 

language disorder; for instance, anxiety, attention deficit/hyperactivity disorder and 

also possibly receptive language disorder (Caultield, Fischel, DeBaryshe, & 

Whitehurst, 1998; Leonard, 2009; Sadock, & Sadock, 2009, p. 50). Leonard (2009) 

unveiled that children with expressive language impairment often exhibit the 

symptoms of receptive language impairment. Thus, he further suggested that 

simultaneous assessment of both impairments may be preferable for reaching high 

sensitivity and specificity values. 

 

2.1.2.3 Storytelling/narrative impairment: Etiology and characteristics 

In general, the ability or pattern of expression in oral or written forms is called 

narration, however it is deliberately focused only on oral forms of 

narration/storytelling of the primary school children across the present study. It is 

argued that the set of communicative tasks that subsequently yield the several 

elements are the measures of narrative performance. For instance, these include 

linguistic and cognitive skills, the use of word knowledge and an awareness of the 

listener in order to convey meaningful message and additional information about the 

characters or events of the topic (Paul et al., 1996; Wetherell, Botting, & Conti–

Ramsedn, 2007). 

 

The competency of a child in narrative ability and skills assists him in forming and 

maintaining a social bond which is the stem of overall language communication 

(Finger, 2007). Narrative is the pragmatic aspect of language which is the summation 

of series of speech acts (Boating, 2002). However, this aspect of overall language 

performance may be affected by several underlying causes that can contribute to 

narrative or storytelling impairment in children (Ketelaars, Jansonius, Cuperus, & 

Verhoeven, 2012). 

 

Principally, narrative development and competency relies on the developmental stage 

of children, for instance a two–and–a half–year–old child has minimal competency of 

narratives and mounts it by 10 years of age although individual differences can be 

observed in the level of competency (Appleby, 1978; Liles, 1987). When the children 

exhibit this competency lag they fall behind their counterparts or fail to fulfill the 

demanded pragmatics of language performance in the particular social context or 
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classroom setting. They can be identified with specific narrative/storytelling language 

impairment with many consequences. Some researchers revealed that children with 

SLI exhibit poor narratives with fewer total words, more syntactic errors, and less 

story grammar content (Strong, & Shaver, 1991; Gillam, & Johnston, 1992; Gillam, 

McFadden ,& Kleeck, 1995). 

 

Moreover, the children who come with poor narrative ability may be considered to be 

at risk for reading impairment or difficulties (Boudreau, & Hedberg, 1999). In 

addition, findings from a recent study suggested that deficits in narrative construction 

and performance may contribute to the impairment in future thinking during 

adulthood or in elder people   (Gaesser, Sacchetti, Addis, & Schacter, 2011). 

 

2.1.2.3.1 Causes of narrative/storytelling deficits 

In regards to aetiological consideration of narrative deficits, only paucity of evidence 

in the literature is available that addresses causal issues of narrative deficits to date. 

There are some findings documented in a growing body of literature as the etiologies 

of narrative deficits identify multiple factors which are responsible for narrative 

deficits. It is noted that most of the cases of narrative deficits are those who have 

speech–sound disorders, specific language impairment (SLI) and pragmatic language 

impairment (Fey, Catts, Proctor–Williams, Tomblin, & Zhang, 2004; Swanson, Fey, 

Mills, & Hood, 2005; Wellman, Lewis, Freebairn, Avrich, Hansen, & Stein, 2011). 

In Wellman et al. (2011) study, it is suggested that children with pragmatic language 

impairment may exhibit the indication of deficit of narrative competencies. They 

conducted a study in children with pragmatic language impairment comparing with 

normal group of children. From the findings, they concluded that children with 

pragmatic language impairment showed significantly poorer overall performance on 

narrative tasks, i.e. in narrative productivity, organization of content, and cohesion. 

In addition, a study indicated that the microstructure of narrative components may 

possibly cause narrative deficits, particularly the difficulties in linguistic structure of 

the particular language, e.g. vocabulary, grammar at word level and complex 

sentences rather than macrostructure components. This aspect of narrative deficits 

may be observed in the children with language impairment (Liles, Duffy, Merritt, & 

Purcell, 1995). 
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Another possible cause that may contribute to poorer narrative construction and 

improper performance is considered to be the consequence of medial temporal lobe 

damage. This indication comes from the study carried out by Race, Keane and 

Verfaellie (2011) who examined the role of medial temporal lobe damage and its 

effects in the episodic memory and episodic thinking deficits. 

 

Reilly, Losh, Bellugi and Wulfeck (2004) argued that children in order to have age 

appropriate narrative abilities they need to have normal competence in the cognitive, 

linguistic and affective or socio–cultural familiarities. This indicates that when a child 

has problems either in cognitive or linguistic and affective abilities these result in lag 

in narrative construction and performance. Furthermore, the authors examined the 

components of narrative construction and expression in terms of errors in 

morphology, level of syntactic complexity and structure, and types and frequency of 

how they engage and maintain the listener’s attentions, namely evaluative devices in 

three rendered group of children with early unilateral focal brain damage, children 

with SLI and children with williams syndrome. The results suggested that the changes 

in the neural pathway –neuroplasticity by any cause,–– contribute to poorer ability in 

narrative construction and performance.   

  

2.1.2.3.2 Characteristics of narrative/storytelling deficits 

The children with narrative deficits appear with distinct characteristics that can be 

observed in the sort of grammatical structure of a story, linguistic complexity and use 

of information according to their age level. For instance, the children who fall behind 

in narrative performance than their peers may demonstrate relatively poor 

performance on the narrative elements, i.e. productivity, syntactic complexity, 

syntactic errors and performance etc. 

 

To measure these realms of fundamental narrative competency, Wetherell, Botting, 

and Conti–Ramsdem (2007) carried out a study comparing two groups of secondary 

school adolescents, particularly typically developing adolescents (13;1–15;9–year–

olds) and adolescents with SLI (14;3–15;3–year–olds) and investigated the 

performance in two different narrative genres. The study concluded that the children 

with SLI demonstrated relatively poorer performance than their typically developing 

peers in the narrative tasks. 
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Furthermore, the children with narrative difficulties may demonstrate a poorer mean 

length of utterance, very common and similar lexical choices, less cohesiveness and 

insufficiency in delivering information (Gillam, & Johnston, 1992; Paul et al., 1996). 

Similarly, Crais and Lorch (2004) indicated that children with poor narrative 

difficulties may demonstrate limited use of words (i.e. fewer total words, fewer 

different words), relatively higher errors of story grammatical elements, lack of 

staying and completion on the topic, poor opening and closing of the conventional 

story and insufficient information. They further use mostly signs and have poorly 

successful communication and improper use of protagonist parts or elements of the 

topics etc. 

 

In addition, children with narrative difficulties may have communication impairments 

that exhibit a large amount of grammatical errors indeed. A study carried out by 

McFadden and Gillam (1996) ascertained the overall quality of storytelling tasks in 

the children with language impairment, indicating that the overall tasks were found 

poorer with the precise symptoms of narrative deficit compared to their controls. 

These findings were also supported with the results of a study carried by Paul et al. 

(1996). 

 

2.1.2.4 Vocabulary or lexical deficit: Etiology and characteristics 

Vocabulary deficit refers to the inability of a child to decode, understand and express 

or properly use words mostly in spoken forms. It consists of vocabulary lags in the 

children, for instance unknown words are perceived to be very difficult to understand 

and reading tasks also seem to be progressively difficult than their counterparts. Also, 

there is  a wider gap of vocabulary balance (Windfuhr, Faragher, & Conti–Ramsden, 

2002; Nash, & Donaldson, 2005; Friedmann, Biran, & Dotan, 2013; McGregor, 

Oleson, Bahnsen, & Duff, 2013); importantly the problem in underlying process of 

word learning is common (Rice, Buhr, & Nemeth, 1990; Gathercole, & Baddeley, 

1990). 

 

The vocabulary deficit can be sorted into two areas of deficits, receptive and 

expressive vocabulary deficits for instance where receptive deficit affects in the 

understanding aspect of words spoken by others and expressive vocabulary deficit 

affects on choosing what words are needed to be used in the particular time of 
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conservation or sometime in a contextual as well as without contextual situation, for 

instance (Stahl, 1998, pp. 73–94).    

 

It is a difficult task to draw a clear cut demarcation between children who are 

normally developing of vocabulary (lexical) balance and proficiency in comparison to 

those who are not or apparently have deficits (Chiat, 2000, p. 15). However in the 

field of speech–language pathology, the most common practice of assessment is to 

compare the receptive and expressive vocabulary ability with the same–age peers and 

use this measure of assessment that assists to identify a child who is laging behind in 

lexical acquisition and use (Rice et al., 1990). 

 

The vocabulary deficit may exist as a manifestation of specific language impairment 

and developmental language impairment. Evidence from a study by Nash and 

Donaldson (2005) supported that the performance of those children with specific 

language impairment were identified to be lower than their age–matched controls in 

the learning of vocabulary that ultimately leads to overall vocabulary deficits. The 

findings of their research further suggest that the children who have vocabulary 

deficits may appear with the poor performance and difficulties in phonological 

representation and understanding the semantic aspect of words. 

 

Recently, McGregor et al. (2013) studied the level and pattern of vocabulary deficits 

in the children with developmental language impairment in terms of number of words 

known (breadth) and how well they know the meaning of these known words, i.e. 

(depth) knowledge of vocabularies. It revealed that the children with language 

impairment performed significantly lower than their same grade peers. 

 

Additionally, it is documented that the vocabulary deficits and difficulties in learning 

vocabulary contribute to low achievement in academic performance in children, 

because the children with vocabulary deficit or limited size of vocabulary can 

understand and make few ideas or concepts comparing to the children who have 

normal gain of vocabulary (Windfuhr, Faragher, & Conti–Ramsden, 2002; Chall, & 

Jacobs, 2003; Gregg, & Sekeres 2006). 
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2.1.2.4.1 Causes of vocabulary deficit 

There are many factors that contribute to deficits in vocabulary acquisition and 

appropriate use. Some researchers argue that the poor memory processing may be a 

causal factor that may contribute to children exhibiting a poor vocabulary balance and 

performance (Gathercole, & Baddeley, 1990; Archibald & Gathercole, 2006). 

 

Archibald & Gathercole (2006) investigated 20 SLI children with ages ranging from 

7–to–11–years to examine the deficit in verbal short–memory and working memory. 

Their results plausibly supported that the impaired short–term memory and working 

memory are responsible for the lexical deficits. It is indicated that that the deficit in 

verbal short–term memory ultimately affects the lexical learning and retrieval in the 

children, because the contribution of short–term memory is critical to the storage of 

information in long–term memory (Baddeley, 2003). 

 

The evidence from the neuropsychology studies, the lexical production and retrieval 

depends on the several cortical and subcortical regions of brain. When it persists 

somewhat defects or lesion are in some region of brain that may cause to poor 

vocabulary retrieval in the children (Damasio et al., 2004; Tranel, Hanna, & Damasio, 

1997). More recently, Friedmann, Biran and Dotan (2013) have highlighted this 

lexical deficit as "anomia" that denotes deficit in word retrieval due to the cause of 

short–term memory impairment (pp 350–374). They have prioritized some major 

sorts of linguistic areas that may be affected somewhat, that is supposed to be failed in 

the lexical retrieval. Instantly, deficit in conceptual level, semantic and syntactic 

lexicon, phonological output lexicon, in the phonological output buffer, or in the 

connections between these components are highlighted elements. 

 

On the other hand, atypical development or functional impairments in the properties 

of Broca's area are considered as the cause of vocabulary deficits. A study by Shapiro, 

Moo and Caramazza (2006) evidenced that the children who had been identified with 

SLI revealed that problems in the left frontal cortex of the brain may lead to the verb–

lexical deficits. 

 

This is also supported by the recent functional magnetic resonance imaging (fMRI) 

study by Badcock, Bishop, Hardiman, Barry and Watkins (2011) who substantially 
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argued that the functional and structural anomalies in the left inferior frontal gyrus 

result in the deficits in the verb–related processing tasks. Furthermore, genetical and 

environmental contribution to the vocabulary deficits is also accounted. For instance, 

most of the SLI children have vocabulary difficulties and the sources of such 

difficulties are attributed to be genetic endowment and environmental factors that 

interact in the course of everyday communication (Bishop, 2006). 

 

2.1.2.4.2 Characteristics of vocabulary deficit 

Children who are persisting in vocabulary deficits exhibit multiple distinct 

characteristics that facilitate to identify those children with vocabulary deficits from 

normal language performance. It is argued that there is an association between 

specific language impairment and vocabulary deficit; most often vocabulary deficit 

appears as comorbidity of language impairment. For example, Gray (2005) revealed 

that the children with specific language also exhibited slower receptive vocabulary 

development than those who were typically developing the overall language 

performance. 

 

Furthermore, a study revealed that the children with specific language impairment 

exhibit more difficult to learn and use verbs than nouns (Riches et al., 2005). 

Gathercole and Baddeley (1990) conducted a study in a group of children with 

language disorder compared with two different control groups (matched on verbal 

abilities and on nonverbal intelligence) that showed that the children with language 

impaired exhibited more problem and the children with language disorder showed 

poor performance in identifying the correct word label and nonword repetition tasks, 

because word learning promisingly requires the association with the meaning of a 

word with its phonetic string. The children with language impairment demonstrate 

more errors and difficulties in syntactic and semantic representation of vocabularies. 

Alt, Plante and Creusere (2004) compared SLI children with normally developing 

language group revealing the children who are persisting with language impairment 

frequently exhibited problem in storing and remembering of word meaning in both 

lexical level and semantic features. 

. 

Similarly, Rice, Cleave and Oetting (2000) studied in 5–year–old children comparing 

children with language impairment to their age–matched counterparts showing a 
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video conversation. The purpose of the study was to examine the syntactic errors in 

learning novel word and novel item learning. The results revealed that the children 

with language impairment were found less sensitive in the novel words and novel 

items by receiving cues through video conversation. On the other hand, the children 

with vocabulary deficit exhibit poor reading performance and they have difficulty in 

learning new and novel vocabulary (Biemiller, 1999). 

  

2.1.2.5 Receptive language impairment: Etiology and characteristics 

Receptive language impairment refers to an inability or difficulties to understand 

directions, concepts and questions as well as difficulty in attention, memory and 

sustained concentration as major indicators that diminish overall language behaviour. 

In addition, it is defined that the deviation of child or children from their typically 

developing peers and developmental level in the ability to understand phonemes, 

words, sentences or other verbal clues, however the children may be able to 

understand nonverbal communication (Lees, 1993, p 16). 

 

Receptive language impairment varies from mild –unable to understand particular 

words or sentences– to moderate/severe – unable to understand and retain basic 

vocabulary and simple sentences (Lyman, & Hembee–Higin, 1994, p. 108).  Mainly, 

deficit or impairment in understanding and comprehension is characterized by 

receptive language impairment. 

 

Spiel et al. (2001) define receptive language impairment as "… the  reduction of the 

passive vocabulary,  the  inability  in  recognizing  nonsense  in dialogue,  the 

difficulty to discriminate between  temporary sequences,  the  ability  to decode  the 

 active and  passive forms  as  well  as  the  handling  of  local  prepositions according 

 to  the verbal context.” Thus, receptive language is an ability of human beings to 

understand and process difference symbols of sounds, phonemes, words and group of 

words that seek communication act/s. When it persists impairment or disorder then it 

is considered to be receptive language impairment. 

 

2.1.2.5.1 Causes of receptive language impairment 

The etiological evidence for receptive language impairment is not clear to date. 

However, somewhat is known that is receptive language impairment exists by 
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multiple factors, like genetic factor, developmental brain abnormalities, 

environmental factor, neuro–developmental immaturity, auditory–processing deficit 

etc. (Sodak, & Sodak, 2009. p. 53); which is attributed particularly to mixed 

receptive–expressive language impairment. 

 

Furthermore, psychological influences, biological–social interactional factors are also 

considered to the receptive language impairment (Spiel et al., 2001).  The lack of 

exposure to language related tasks and other cognitive and developmental deficits also 

may be the responsible for the receptive language impairment. Children may be at risk 

in acquisition of receptive language skills if the presence of family history of 

receptive language disorder is identified (Clark et al., 2007). 

 

2.1.2.5.2 Characteristics of receptive language impairment 

Many past studies suggest that multiple symptomatic characteristics have been 

acknowledged which represent the receptive language impairment. It is shown that 

children with receptive language exhibit cognitive task, verbal short–term memory 

and phonological processing deficits (Clegg, Hollis, Mawhood, & Rutter, 2005). The 

authors further stated that children with receptive language impairment exhibit lag in 

development of social skills and adjustment as well as they may be potentially at risk 

of psychiatric problems. 

 

According to ICD–10 receptive language disorder criteria (WHO, 1993), receptive 

language disorder  is characterized in terms of deficit in comprehension, non–verbal 

Intelligence Quotient (IQ), neurological, sensory or physical impairments and 

exclusion causes measured in standard deviation (SD). In extend, children’s ability to 

comprehension is considered to be below than 2 SD. However, children even have 

such neurological problems like sensory impairments etc. have average non–verbal 

IQ. At this point, the argument by Sadock and Sadock (2009) support this insight of 

neurological problem. They state characteristics of receptive language impairment as, 

“children with receptive language difficulties may be experiencing additional deficits 

in basic auditory processing skills, such as discriminating between sounds, rapid 

sound changes, association of sounds and symbols, and the memory of sound 

sequences.” 
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Furthermore, Whitworth et al. (1993) argue that the children with receptive language 

impairment persist with difficulties following instructions, give incomplete and 

irrelevant answers or no response to questions in some moment, poor knowledge of 

concepts of in, on, under, do not ask for clarification on the content which looks like 

to be difficult and they have poor auditory capacity and poor spatial ability. 

 

Means (n.d.) states some distinct symptoms that assist to identify the children with 

receptive language impairment. For instance, impaired children may exhibit the 

parroting words or phrases (Echolalia), repeating questions, moderate–to–severe 

difficulties in following verbal directions. The author characterizes that children with 

receptive language impairment have weak awareness to “wh” questions, inappropriate 

use and difficulty answering yes/no and either/or type questions, use of phrases and 

sentences are unintelligible or jargon type. In addition, author extends that the 

receptive language difficulties include pragmatics difficulties in function of language 

(i.e., joke vs. serious statement), phonemic awareness (how language is formed i.e., 

distinguishing the “f” sound from the “th” sound), semantics (meaning of words) and 

syntax (meaning of sentences) etc. 

 

Some authors found that most cases of receptive language impairment exhibit 

expressive language impairment too. For example, according to the finding by Clark 

et al. (2007) receptive language impairment was accounted with expressive language 

that effects in the course of expressive language components that precisely indicates. 

Thus, expressive language difficulties may be also one of the marker of receptive 

language impairment in children that seeks the equally identification of receptive and 

expressive language impairment.   

 

2.1.3 Assessment of speech–language impairments 

Assessment of speech–language impairment refers to those entire tasks which focus 

on the collecting information and build a foundation for a valid and reliable prognosis 

about the performance level of speech–language of children or subjects using 

scientific procedures. Some authors argue that an assessment is a process of obtaining 

formal information for professional diagnoses and clinical decision regarding the 

presence or absence of a speech–language impairments in the subjects (McCauley, 

2001, pp.4–5; Shipley & McAffe, 2009, p. 4). They further argue that an entire 
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assessment is considered a good one when it represents the multiple entities, for 

example variety of modalities, valid, reliable, based on individual case. In the field of 

speech–language pathology, any assessment for communication related attempts 

refers to measurable differences between the language behaviour of some 

communicators as compared with others representing equivalent characteristics of 

demography (Beech, Harding and Hilton–Jones, 1993, p. 3). 

 

Assessment is purposeful that consists the aim of working to detect speech language 

disorders in children and/or adults; particularly it is to develop an understanding of 

the child’s oral communication abilities and needs (Skahan, Watson, & Lof, 2007; 

 Freiberg, & Wicklund, 2003). According to Gillam, Marquardt and Martin (2011), 

“the goal of assessment is to determine the specific nature and severity of disorder or 

delay” (pp. 112–113). The purpose of assessment and the practice of  the clinician 

constrains to the selection of certain assessment type and tools. At this point, any 

assessment tools related to the type of information can yield and the procedural aspect 

of assessment may drive to the planning of an entire assessment strategy for 

identification of speech–language impairment (Jacobson, & Iolcomb; 2006  p. 53). 

 

2.1.3.1 Types of assessment of speech–language impairments  

The type of assessment depends on many factors, for instance the need of client, 

client's history, type of disorder, setting of assessment, involvement of the parents or 

caregivers as well as sometimes on theoretical orientation to the assessment of a 

clinician, clinician and/or researcher interest and available resources (Ripley, Barrett, 

& Fleming, 2001, p. 20). Victoria (2008) emphasizes that the assessment of speech–

language impairment should be evidence based practice (EBP) for the valid and 

reliable decision making as the author defines EBP as the conscientious, explicit and 

judicious use of current best evidence in  making decisions about the care of 

individual patient which includes multiple aspects of theoretical and empirical 

criteria, for instance quality research, systematic review in the scientific literature, 

clinician’s expertise and interest (theoretical knowledge and clinical experiences), 

client’s need and, institutional norms and policies etc. (p. 55). 

 

There are three major methods that assist the comparison and interpretation of 

outcomes of a client’s level of speech–language performance obtained from the 
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assessment, namely norm–referenced test, criterion–referenced test and authentic 

assessment approach (Salvia, James, & Sara, 2013, p. 334; Shipley & McAfee, 2009, 

pp. 7–10). According to Shipley and McAfee (2009), norm–referenced test refers to 

the comparison of the outcomes of speech–language assessment employing a 

standardized test with a larger group, particularly with a nationally representative 

population. This is used to ensure the presence or absence of particular qualities or 

skills of speech–language in a comparison of nationally standard. In contrast, 

criterion–referenced test is an observation or leveling of the speech–language 

performance of a client that is needed to be above than deviant demarcation or 

acceptable according to the given criteria, for example, performance below 2 SD may 

be considered as a deviant speech–language behaviour or a client have or not some 

particular communication skills or can perform or not some particular behaviour. This 

protocol is useful for assessing the neurogenic impairments, i.e. articulation disorder, 

stuttering, unusual voice etc, which is an individualized approach and is not necessary 

to be compared with a normative group. 

 

Furthermore, authentic assessment approach is useful for diagnostic or treatment 

phase referring to the individualized assessment like criterion–reference test does, but 

it emphasizes the assessment in a realistic setting or a natural setting or sometime in 

different multiple setting rather testing in a controlled, structured, clinical setting. This 

type of assessment is sometime represented by the terms of alternative assessment or 

nontraditional assessment. 

 

2.1.3.1.1 Formal vs. informal assessment of speech–language impairments 

An assessment procedure includes formal or informal protocols of identification as 

well as direct and indirect strategy or combined layers of them that are designed to 

collect necessary information about the performance of speech–language performance 

for the valid prognosis. 

 

According to Ripley, Barrett and Fleming (2001), formal assessment utilizes a 

structured procedure and utilizes standardized tests to obtain information on various 

aspects of speech–language performance. The tests are validated in an equivalent 

large population. In contrast,  informal assessment allows to gather the information 

about speech–language performance at individual level mostly in a naturalistic setting 
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where a child interact with peers and family members, and the procedure is very 

flexible to observe the client’s exposition (p. 22). 

 

Descriptive and dynamic approaches of information are suggested to analyze the 

client's performance level of speech–language (Freiberg, & Wicklund, 2003, pp. 4–5). 

For example, analysis of language sample, case history information, observation at 

home environment and information provided by parent, direct observation, checklists, 

questionnaire and rating scales, interview with parent/caregiver, teacher, daycare 

provider, and are the foundation of information in informal assessment. Additionally, 

responsiveness of a client on particular instructional model are common in the 

informal assessment of speech–language impairment. 

 

Nonetheless, a complete assessment utilizes both formal and informal assessment 

because the valid prognosis seeks comprehensive information from case history of a 

client, language behaviour with community and school peers and siblings that may be 

provided via teacher or school nurse's judgment and clinician's observation as well as 

controlled check up and testing (Beech, Harding, & Hilton–Jones, 1993, p. 3; Ripley, 

Barrett, & Fleming, 2001, pp.20). Therefore, the assessment of school children seems 

to be a joint effort of parents or caregivers, teachers or school nurses, sometime peers 

and clinician. 

 

2.1.3.1.2 Direct vs. indirect assessment of speech–language impairments 

On the other hand, direct and indirect assessments are the procedural strategies of 

formal and informal assessment of speech–language impairments. In general, 

assessment is often considered to be started with a client as the beginning of the entire 

efforts. Consequently, it can lead the procedures from indirect to direct assessment 

which may correctly identify the specific nature of the speech–language impairments , 

its potential causes and assist in developing an appropriate treatment program 

(Whitaker, 2010, p. 115).  Thus, it can be generalized that direct and indirect 

assessments are the procedural strategies of formal and informal assessment of 

speech–language impairments. 

 

Direct assessment of speech–language impairments refers to the responsiveness of a 

child or client on a particular set of test while every activity of the child is either 
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observed or recorded. Samuel (1996) argues, “Ideally, direct assessments involve 

open–ended tasks in which the respondent can freely perform the complex skill at 

issue unfettered by structured item forms or restrictive response formats" (p. 7). 

Clinician or researcher is considered to be the reliable assessor in direct assessment 

when they judge the linguistic skills and overall speech–language performance of a 

particular child in a clinical or natural setting in a pre–determined standard criterion 

(Miltenberger, 2012, p. 7). Similarly, it is stressed that the linguistic skills and overall 

speech–language performance of a particular child should be assessed in a clinical or 

natural setting in a pre–determined standard criterion (Miltenberger, 2012, p. 18). The 

author further states that the clinician as a the reliable assessor in direct assessment 

should exam or observe speech–language behaviour in structured format that focuses 

on what child or client can perform in a specific categorical grids or defined behavior. 

Thus, the evaluation of a child or client’s exhibited speech–language behaviour by 

clinician, speech–language pathologist or other technician may be valuable in the 

process of decision making on what a child can perform and what cannot which may 

constrain to proper planning of intervention. The main advantage of direct assessment 

provides comparatively more accurate outcomes. 

 

In contrast, indirect assessment refers to such assessment which does not involve a 

client or child directly in the process of assessing particular speech–language 

behaviour or specific skills, but it is determined through perception of their close–

contacts. According to Miltenberger (2012), “Indirect assessment involves using 

interviews, questionnaires, and rating scales to obtain information on the target 

behaviour from the person exhibiting the behaviour or from other, instantly parents, 

teachers or staffs (p. 18).” 

 

Indirect assessment provides preliminary information on speech–language 

performance that can form a foundation constraining formal intervention for those 

who are at risk for speech–language impairments, because the information obtained 

through indirect assessment may not be complete or enough. if an informant rates or 

gives data without actual occurrence of particular behaviour or skills is considered as 

an indirect assessment (Brown–Chidsey, & Andren, 2013, p. 158). 
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The strength of direct assessment is that it provides relatively actual occurrence of 

particular impairment of speech–language problem in the children, but it requires a 

mastery in administering the assessment whether indirect assessment is considered to 

be more economical, easy in administering, information obtained from different 

sources (informants), information from close contacts and yields information earlier 

(Shapiro, & Kratochwill, 2000, p. 1; Shapiro & Heick, 2004). 

 

Therefore, assessment results, via direct or indirect assessment, are used to determine 

whether a speech disorder exists on a child and he/she is eligible to receive speech 

and language services or not, and also utilized to determine intervention objectives 

(Brackenbury, & Clifton, 2005; Skahan, Watson, & Lof, 2007) planning of treatment 

course and arrange his/her classroom environment as well (Brackenbury, & Clifton). 

However, the early identification of cases is preliminary indispensable to step up 

intervention and treatment. 

  

2.1.3.2 Assessment of speech–language impairments by subtypes  

2.1.3.2.1 Assessment of articulation/phonological disorder 

It is suggested that assessment procedure should overview the physical, functional and 

cognitive aspects of articulation and/or phonology of the client/child no matter 

whether the assessment is screening, direct assessment, clinical evaluation and/or a 

full–phase/multilayer assessments or not (Shipley, & McAfee, 2004). For instance, 

placement, sequencing, timing, direction, force of the articulators, airstream 

alteration, initiation or halting of phonation, velopharyngeal including articulatory 

accessories as well as other associated disorders, i.e. hearing loss, cleft lip or palate, 

cerebral palsy, tongue–tie or ankyloglossia, apraxia, dysarthria etc. (p.197). 

 

Screening is a very quick and cheap model in the assessment of articulation disorder, 

which can be run by teacher, parent or self–self–administered screening, which is 

mostly recommended to evaluate the children’s speech–sounder performance who are 

younger or not capable to pronounce naming pictures or objects (Gillam, Marquardt, 

& Marthi, 2011, p. 114). They suggest that articulation test, particularly a single–word 

articulation test  is appropriate for those children who are capable to pronounce 

naming pictures or objects. Such type of direct assessment should elicit the initial, 

medial and final position of phonemes or sounds (Shipley, & McAfee, 2004, p. 199). 
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2.1.3.2.2 Assessment of stuttering 

There are many proposals for the assessment of stuttering. Primarily, two types of 

assessment of stuttering can be introduced in this glance, instantly indirect and direct 

assessment. Particularly, case history and clinical observation are the key components 

of assessment of stuttering (Curlee, 2007, pp. 3–20). In this regard, they argue that 

information of onset and ongoing stuttering from parent interview may provide so far 

valid facts. Because parent has the opportunity to observe the pattern and/or severity 

of stuttering of their children in a variety of natural situations that heavily contrasts 

and is not available in clinical setting. However, they do not demise the value of 

direct observation in clinical setting, which cannot be ignored in the process of full–

phase assessment. The reason is that the clinical observation may include oral–motor 

and neurocognitive examination and measure of fluency that substantially contributes 

to make sure the sensitivity and specificity facts taken from parent. 

 

Visible symptoms of stuttering like eye blinking, wrinkling the forehead, sudden 

exhaustive exhaling, frowning, distorting the mouth, moving the head and quivering 

the nostrils are suggested to be assessed by clinician which may be obtained from case 

history of a client (Shipley, & McAfee, 2004). The researchers further emphasize that 

some avoidance of speech behaviour are the markers of stuttering that includes 

avoidance of unpleasant or difficult sounds, syllables, words and sentences or topic 

including hesitation and reducing or unwilling in verbal communication and relying 

on others even for his own needs (pp. 292–295). 

 

The role of teacher and parent or caregiver in the assessment of stuttering is also 

documented in the literature. For instance, Rafoth (1997) has discussed so far over 

previous empirical evidence. Their role in the screening of stuttering is vital before 

kindergarten or school entrance and during the school which may substantially supply 

the information for referral, intervention and follow–up. This type of assessment may 

reflect the data from day–to–day observation of natural setting. 

 

In addition, a multidimensional model of stuttering assessment (namely cognitive, 

affective, linguistic, motor, and social performance areas – CALMS model) is 

discussed by Healey, Trautman and Susca (2004), which suggests to pay the attention 

to multiple variables and circumstances during the process of stuttering assessment. 
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For instance, assessment should be focused on the evaluation of some specific areas 

namely cognitive, affective, linguistic, motor, and social performance areas. 

 

2.1.3.2.2 Assessment of voice disorder 

It is commonly acknowledged that a clear–cut demarcation between normal voice 

and/or abnormal or disordered voice is a hard task. However, some assessment 

procedurals that consist a battery of formal or informal assessment are proposed 

according to availability, feasibility and necessity of clients or children. Typically, 

laryngologica investigation (i.e., mirror laryngoscopy, fibrescope, 

laryngostroboscopy, direct laryngoscopy), interview, observation, case history, 

physical and neuromuscular assessment, acoustic–perceptual voice assessment, vocal 

parameters might be common strategies to assess the voice problem (Robinson, 

1993). 

 

In addition, Aronson and Bless, 2009, p. 4) have suggested three major criteria for 

identifying the presence of voice disorder that might be demonstrated by a child. 

These are: i) adequateness of voice to carry for language intelligibility to the listeners, 

ii) the acceptable acoustic properties, and iii) satisfaction in speaker himself to his 

occupational and social requirement. An indirect assessment that may be useful and 

also effective in the identifying of voice problem. These may be either parent & 

teacher assessment (Whitworth et al. 1993) or self administering instrument 

(Dejonckere, Bradley, Clemente, Cornut, Lise et al., 2001). 

 

There is evidence that teachers may be the alternative informants of voice disorders of 

their children. For instance, a study revealed the teachers can consistently identified 

the children who have or not voice disorders with a high sensitivity and specificity 

rate; namely 86% positive case identification ability and 82% negative case 

identification ability (Davis, & Harris, 1992). 

 

Some researchers suggest that the assessment of voice problem assessed by self–

administered procedure is also effective in the identification of positive cases and 

responsiveness to treatment. Recently, Ricci–Maccarini and his colleagues (2013) 

have developed a self–administered instrument for 8–14–years school children 

namely the Children's Voice Handicap Index–10 (CVHI–10), for instance. The 
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outcomes of their study indicated that the self–administered procedure of voice 

assessment was found in a statistically reliable and valid prognosis of assessment. 

Thus, as an initial attempt of assessment for voice problem, self–administered 

procedure of assessment can be used. 

 

2.1.3.2.4 Assessment of grammatical (morphology–syntax) impairment 

The assessment of grammatical impairments is focused on ascertaining of inflections 

as a function of language form in general; particularly it focuses of morpho–syntactic 

structure of language use. A whole assessment plan should examine the children’s 

cognitive and motor impairment, phonological disorder and social aspect of language 

use (Smith–Lock, Leitao, Lambert, & Nickels, 2013) as well as the other areas of 

language impairment; particularly semantic, syntactic, morphological, pragmatic and 

phonological aspects under this account of grammatical impairments (Shipley, & 

McAffe, 2009, p. 231). 

 

To gather the information on these areas, indirect and direct method of assessment can 

be followed. Indirect method like parent and/or teacher screening or observation, case 

history, self evaluation etc. are major assessment strategies when direct assessment is 

a more formal way of assessment that involves professional clinician or speech–

language pathologist. Screening for grammatical impairment as a function of indirect 

assessment provides a basis in the early detection of the children's key aspects of 

language impairment, instantly mprpho–syntactical impairment (Gardner, Froud, 

McClelland, & van der Lely, 2006). 

 

Furthermore, it identifies the subgroups of children with mprpho–syntactic 

impairments and  substantially assists to develop a target intervention plan. Case 

history is another way to gather information on grammatical impairment that 

facilitates the assessor retrospective development and process of a child’s language. 

 Self evaluation may be an alternative approach to identify the grammatical 

impairment because children can recognize their own impairment or characteristics of 

the errors on performance that may strive to improve the impairment in deed 

(Freiberg, & Wicklund, 2003, p. 10). However it shears the contextualized or natural 

setting where a child can behave in a usual way and offers burden of time and money, 

direct assessment of grammatical impairment is conducted in a clinical or controlled 
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situation that may be advantageous because structural observation of performance is 

highly supported in target examination in a fixed time framework (Sachsse, & 

Suchodoletz, 2008). Nonetheless these approaches of assessment, should identify the 

word and verb inflections (conjunctions and declensions) whether these properties of 

grammatical structures are impaired or not. Instantly, tense making pattern of children 

may be one aspect that facilitates to identify the children who are persisting with 

grammatical difficulties. 

 

The findings by Rice, Wexler and Hershberger (1998) indicated that the children with 

language impairment have impairment or delay in making tense compared to their 

typically developing children that may be indicative marker for the target of 

assessment. 

 

On the other hand, morphological properties are another aspect of grammatical 

assessment. Leonard, Bortolini, Caselli, McGregor and Sabbadini (1992) revealed that 

the children with SLI have an extraordinary impairment in morphological 

performance, particularly person and number in the sentence structures. This 

suggested that assessment of grammatical impairment should focus on the identifying 

the morphological properties of a particular child or children. 

 

Recently, Moyle,  Karasinski, Weismer  and Gorman (2011) compared the noun and 

verb morpheme composite to discriminate the best clinical marker of children with 

specific language impairment. The results suggested that both noun and verb 

grammatical morpheme equally appeared to be an indication of grammatical 

impairment. Thus, both morpheme and syntax of sentence structure should be 

examined by any full–length assessment of grammatical impairment. 

 

2.1.3.2.5 Assessment of expressive language impairment 

Reliable and valid assessment is the stem of the scientific assessment of the 

expressive language impairment. According to McCartney (1993), the basic tenets of 

expressive language assessment should address two major issues. Firstly, it should 

determine the present performance of a child’s expressive language performance in 

the clinical setting. Secondly, it should assure the performance is similarly assessed in 

a clinical and natural setting (p. 37). To be transcribed the levels of children’s 
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performance on expressive language, two major approaches could be the appropriate 

for the assessment of children’s expressive language impairment; one possible 

approach is appraisal and another clinically valid assessment of children’s expressive 

language performance for example. 

 

Appraisal indicates primarily indirect assessment of expressive language which can be 

conducted by parents and teachers of the children (McCartney, 1993) which can be 

obtained from informal screening in the natural setting or in classroom facilities as 

well using informal and/or standardized tests (Shipley, & McAfee, 2004) whereas 

clinical setting is more formal and can be conducted in a clinic or a structured 

environment (Beech, Harding & Hilton–Jones, 1993). However the findings in the 

research on language impairment obtained from clinical assessment do not provide 

the representative characteristics of the population; this approach is considered more 

reliable and valid because its results are based on the evidence and can identify 

correctly the characteristics of expressive language errors (Law, Boyle, Harris, 

Harkness & Nye, 2000). 

 

Nonetheless, the assessment of expressive language impairment in school children 

should focus on the area of expressive phonology (production of speech sounds), 

expressive vocabulary (production of words) and expressive morpho–syntax 

(production of sentences and grammatical properties) for example (Nelson, Nygren, 

Walker, & Panoscha, 2006). In addition, the extensive assessment for expressive 

language impairment should include the cognitive and motor performance, social 

interactive spoken language and phonology and vocabulary use (Law, Boyle, Harris, 

Harkness, & Nye, 1998). 

 

2.1.3.2.6 Assessment of narrative/storytelling deficits 

The assessments of narrative or storytelling deficits revolves around two major 

insights of assertions (Heilmann, Miller, Nockerts, & Dunaway, 2010), for example 

microstructure (i.e. vocabulary, grammar at word level and complex sentences) (See 

Westby, 2005; Justice et al. 2006) and macrostructure assessment (i.e. story grammar, 

perspective asking like introduction, setting, complication and resolution) (see Dijk, 

1976) which may also represent the expressive and receptive aspect of language 

performance ability and working memory (Hayward, & Schneider, 2000). 
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The microstructure of narrative assessment facilitates to examine focusing on how 

children properly use cohesion, sentence structure complexity and lexical diversity. 

The aspect of cohesion provides a foundation to assess the level using adverbial (i.e. 

next, later, therefore), coordinating (i.e. and, but, so) and pronouns (i.e. he, she, it, 

this, that, those, these) components of narratives (Strong, & Shaver, 1991; Cain, 

2003). 

 

In addition, when assessing the sentence structure complect, the type of sentence 

should be accounted, instantly Simple sentences (i.e. only one independent clause), 

elaborated simple sentences (i.e. one independent clause expanding noun phrase or 

verb phrase), compound sentences (i.e. 2 or more independent clauses bonded by 

coordinating conjunction like and, but, so etc.) and complex sentences (i.e. one 

independent clause with dependent clause) (Greenhalgh, & Strong, 2001;  Ukrainetz, 

Justice, Kaderavek, Eisenberg, Gillam, & Harm, 2005). 

 

Furthermore, the assessment of narrative in term of lexical diversity and complexity 

tends to account the level of vocabulary used in both cohesion and sentence structure 

complexity (Kaderavek, & Sulzby, 2000; Sun, & Nippold, 2012). It may represent the 

overall conjunctions, elaborated noun and verb phrases in the narratives or storytelling 

scheme that should be corresponded in literate language forms according to age level 

or normative judgement. 

 

On the other hand, macrostructure of narrative assessment facilitates to examine the 

narrative ability by ascertaining how children properly tell or retell a story in 

organized utterances and contents covered. It assesses the grammar and complexity of 

episodics including the entire linguistic structure and complexity of microstructure 

aspect of narrative indeed (Peterson, 2005). For instance, the sort of assessing 

macrostructure of narrative by plotting the major fraction of story, the major 

characters and their role or position, the situation and scenario of the story (setting), 

the ups and downs and arguments and disagreements as well as clash (conflict) and 

the main idea and lesson of the story (theme). Importantly, children with narrative 

difficulties may exhibit some clear symptoms, for example incompleteness in 

supplying the adequate information about characters and context of story, produce 
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fewer intended story grammar and have lower overall score in narrative performance ( 

(Fey, Catts, Proctor–Williams, Tomblin, & Zhang, 2004), which may be clinical 

indicators for the assessment of narrative deficits. 

 

Alternatively, an assessment approach has been proposed that is considered to be an 

effective method to address the children's cultural issues which oppose the 

conventional static knowledge–based measure that demands immediate linguistic 

outputs. Peña (2000) suggested that dynamic assessment is effective and can 

encourage incorporating the appropriate changes in the process of the assessment and 

intervention by modifying the modules of assessment, namely effort, responsiveness 

and transfer; thus the children who actually have language impairment as well as 

narrative deficits can be correctly classified. This approach apply modifications, 

particularly quantitative and qualitative modifications that can substantially assist to 

identify the children who can typically develop the language ability from those who 

cannot in regards to culturally and linguistically diversity (Mramer, Mallett, 

Schneider, & Hayward, 2009). 

 

The assessments discussed above in the assessment of the narrative performance and 

deficits as well in the children, formal and informal procedures of assessment are 

employed in clinical practice as well as natural setting (McCabe, & Rollins, 1994) 

using appropriate scoring index. The narrative scoring scheme (NSS) which may 

serve primarily the identification of macrostructure ability may be one alternative 

(Heilmann, Miller, Nockerts, & Dunaway, 2010). 

 

2.1.3.2.7 Assessment of vocabulary deficits 

Assessment of vocabulary deficits should involve both expressive and receptive 

vocabulary covering phonological, lexical semantic and syntactic information in order 

to help to ascertain the children’s difficulty level of understanding or comprehension 

and difficulty in choosing words which is expected in the situation of conversation 

(Chait, 2000, pp. 13–14). Similarly, some authors argued that the assessment should 

focus on the area of receptive phonology (understanding of speech sounds), receptive 

vocabulary (understanding of words) and receptive morpho–syntax (understanding of 

sentences and grammatical properties) for example (Nelson, Nygren, Walker, & 

Panoscha, 2006). 
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In addition, Cronbach (1942) has suggested to assert the major domain of the 

vocabularies which articulate the actual level of receptive and expressive 

vocabularies, i.e. generalization, application, breadth, precision and availability. 

Generalization aspect of vocabulary refers to the ability of a child to define a word in 

a common meaning, application refers to the ability of selecting the word/s which is 

appropriate in the due conversation, breadth refers to how much multiple or 

situational meaning of one word a child know, precision refers to terminological 

aspect of words which are needed to be correctly in the right situation of conversation 

and availability refers to how much a child use and understand the meaning of word 

literally and make meaningful communication. But, the approaches of vocabulary 

assessment may be either indirect and/or direct one. Indirect assessment, i.e. teachers 

assessment and direct assessment to transcribe the vocabulary performance of the 

children, i.e. involving either trained person or technician or a speech–language 

pathologist, basically using standardized tests.   

 

An effective assessment ascertains the intended vocabulary according to the criterion 

as well as norm based framework. Stahl and Nagy (2006) suggested that vocabulary 

assessment should undertake the situational words which are targeted to be developed 

in the children. In extend, the disciplinarian vocabulary, vocabulary based on content 

area or classroom–friendly vocabularies should be a part of a entire assessment 

(Bravo, & Cervetti, 2008, pp. 130–149; Stahl, & Bravo, 2010) as well as broadly 

curriculum–based assessment (Parsons, Law, & Gascoigne, 2005). It assists to detect 

the children who have vocabulary deficit from their counterparts based on criterion 

protocol, and the content based selected vocabulary also represents the certain 

geographical boundary or across the country that is normed of the group of children 

according to the age as well as grade. 

 

During the assessment of vocabulary skills, it is suggested that there must be paid 

attention on bilingualism, because bilingualism gives less vocabulary exposure to 

children and it contributes to reduced lexical acquisition. The children who are 

bilingualism tend to perform on a par than monolingual cohort of children of which 

ultimate impact is observed in score on vocabulary performance (Rosselli et al., 2000; 

Paez, & Rinaldi, 2006; Gross, Buac, & Kaushanskaya, 2014). 
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2.1.3.2.8 Assessment of receptive language impairment 

It is argued that receptive language impairment is the most undiagnosed area of 

language impairment in the developmental language disorders than other areas of 

language disorders have been identified (Toppelberg, & Shapiro, 2000). Basically, 

receptive language impairment may affect the domain of expressive language 

performances too (Leonard, 2014, p. 33); if comprehension is affected then there may 

be deficits in production of language forms, because expressive language is dependent 

upon receptive language (Deiner, 2010, p. 273). Thus, the identification of receptive 

language impairment and treatment seem to be valuable in the children. 

 

The assessment of receptive language impairment should cover minimally the sorts of 

examination of understanding phonemes and optimum comprehension of semantics of 

abstract conversation. Some authors argue that the assessment of receptive language 

impairment in school children should focus on the area of receptive phonology 

(understanding of speech sounds), receptive vocabulary (understanding of words) and 

receptive morpho–syntax (understanding of sentences and grammatical properties) 

(Nelson, Nygren, Walker, & Panoscha, 2006). Lees (1993) suggests that the 

assessment of receptive language impairment plan should be focused according to 

different age bands, for instant under 5 years of age (i.e. preschool children), 5–10 

years of age (i.e. school–age children) and 11–16 years of age (i.e. teenage children) 

(p. 16), because it varies depending on age of children (Deiner, 2010, p. 273). 

 

In assessing receptive language impairment, two major approaches of assessment are 

proposed, instantly formal and informal assessment (Lees, 1993, p. 16). According to 

author, formal assessment of receptive language involves the utilization of a particular 

format and standardized tests which may be administered in non–clinical setting for 

large number of participants that provides normal data compared among peers. On the 

other hand, informal assessment of receptive language impairment focuses on the 

assessment of a single child in a natural setting where a clinician observes the 

receptive language behaviour without standardized procedures. In addition, parent 

evaluation of their children’s receptive language level, teachers observation and peer 

rating who are close with a child can be utilized as an indirect strategy of assessment 

of receptive language impairment. Moreover, a direct strategy of assessment of 
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receptive language impairment can be followed under which a clinician examines a 

child’s receptive language performance in a clinical setting. 

 

2.1.3 Early identification of speech–language impairment and usefulness 

of screening 

Early identification is crucial to identify the overall communication impairment as 

well as the subtype of speech–language impairments. Evidently, communication 

problems could be treated or recovered to some extent (Rosen, Murry, Zinn, Zullo, & 

Sanbolian, 2000; Law et al., 2003; Law et al., 2004; Rvachew, & Bernhardt, 2010), 

but the early identification of cases of communication impairments are primarily 

essential to step up into planning for intervention and treatment (Rosen et al., 2000; 

Law et al., 2003; Law et al., 2004; Rvachew, & Bernhardt, 2010). For instance, 

Stanton–Chamman, Chapman, Bainbridge and Scott (2002) support the need to 

identify the common communication impairments as early as possible. This policy 

preserves the original incidence of cases which can be diminished later on in life due 

to the possibility of improvement and normalization of communication impairments. 

There is evidence of improvement of communication impairments, more so for 

younger children than older children (Law et al., 2003; Law, et al., 2004). 

 

The need for early detection of communication impairment has been widely 

acknowledged as a necessary process that facilitates not only in identifying the cases 

but also in remediation (Whitworth et al.,1993; Law et al., 2000). Common clinical 

practice involves through screening from kindergarten or early grade population to 

upper grade. Screening serves as a mass–based model of assessment and usually 

involves an indirect assessment, that is usually administered via other professionals, 

i.e. teachers, school nurse, parent, self–screening as well as trained persons etc. 

Thereby, it is considered to be both feasible and accessible. 

 

Whitworth and his colleagues (1993) argued that "the primary objective of screening 

is the identification of "at–risk" population" and emphasized that screening is not an 

end itself in the identification of potential risk or positive cases, but it is a first layer of 

assessment that is believed to alarm as a first indicator and may thereby capitalize the 

productivity of the whole assessment and diagnostic process. The main goal of 

screening should be set up to determine whether a child has a problem or not rather 
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the severity of problem. In other words, the output of this type of assessment is a 

'pass' or 'fail' result, based on an established criterion that could lead to a more 

extensive or a follow–up assessment. 

 

Additionally, it provides clinicians with a detailed description of the client's baseline 

level of functioning in all areas of communication in order to identify the affected 

areas to plan treatment and establish treatment effectiveness or to track progress over 

time through periodic re–evaluations (Whitaker, 2010, p. 116, para 1–2). Furthermore, 

Rescorla and Alley (2001) argue that screening is an important mean to identify the 

presence of disease or disability as early as possible to avoid later academic, social, or 

emotional difficulties. 

 

The screening is believed to provide preliminary information in speech–language 

evaluation (Washington, & Craig, 2004). For instance, it (i) provides general 

information about speech and language skills, (ii) identify children who need 

additional language assessment, and (iii) eliminate children whose speech and 

language skills are appropriate. They further state a reliable and valid screening 

should identify both children with stark impairments and children whose language 

performance indicates at risk for disorder that minimize the costs associated with 

conducting full assessment on all children. 

 

Furthermore, a few authors have discussed and acknowledged the utility and benefits 

of screening for communication impairments (i.e. Law et al., 1998; Pinborough–

Zimmerman et al., 2007; McLeod, & Harrison, 2009). It is widely supported to detect 

timely those cases who may be at risk or have revealed already substantial speech–

language difficulties from those who are normally developing their speech and 

language competency. This step provides a foundation for further full–phase 

assessment and planning of appropriate intervention strategies (Justice, Invernizzi, & 

Meire, 2002). On the other hand, it is a cost–effective approach because it reduces the 

allocation of resources and consumption of services needed to test large–sized 

pediatric populations (Law et al., 1998). In addition, the screening approach has a 

great effect to generalize results to the representative population because the results 

from clinical sample cannot represent typical characteristics of the population (Law et 

al., 2000). 
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Klee et al. (1998) propose two modes of identifying speech–language problems in 

children. For instance, one is indirect screening and the other is direct. In the first 

approach, concerned parents, teachers or health care professionals make referrals to 

the speech language therapist for formal assessment, but direct screening involves the 

use of a formal procedure to identify individuals from the general population 

requiring further assessment, which might then result in intervention or monitoring  of 

progress (Klee et al., 1998). However, direct language testing with children is 

expensive and time–consuming. In addition, it may not yield valid results, because 

children may be reluctant to interact with an examiner, because the testing situation is 

highly artificial (Togher, 2001; Rescorla and Alley, 2001; McCauley, & Strand, 

2008). Because of the absence of biological markers or simple assessment methods, 

the early detection or diagnosis of speech and language problems remains dependent 

on various indirect assessments performed to identify specific impairments and 

eliminate other possible causes (Macoir, Sylvestre, & Turgeon, 2006). 

 

Dewart and Summers (1995) also stress indirect assessment and natural setting where 

the child communication in situations outside the clinic is of paramount importance, 

and it should be the focus on intervention with children who have communication 

problems. Togher (2001) also supports this view. Furthermore, he argues that the is a 

challenge in achieving evidence based on results without reflecting on performance of 

clients in everyday setting. Indirect or play–based behavioural assessments are a more 

ecologically valid method to clinicians use to assess language skills in young children. 

However, such play–based assessments require considerable professional time 

(McCauley, & Strand, 2008). 

 

A study by Botting, Conti–Ramsden and Crutchley (1997) howed that  in general 

agreement with teacher perceptions, on closer  analysis, particular  language  tests 

 showed a better  agreement  to teacher opinion than others. 

 

However, screening may identify children incorrectly who have no language problem 

(false positive) and misidentify children who have actually problems (false negative) 

in some circumstances. Law et al. (2000) examined sensitivity and specificity in 

previously conducted study, and they concluded that sensitivity has been found lower 
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than specificity in many previous studies. They suggested that clinical examination, 

confirmatory screening, risk management, and primary prevention can be used 

alternatively. Nevertheless, we cannot underestimate the utility and accessibility of 

screenings to detect impairments in initial phase of development in children, who are 

deprived and disadvantaged from services of speech–language pathology. It suggests 

that caution should be undertaken during the entire framework of screening. 

 

Any screening is not considered useful and valid if it does not endow the expected 

values of sensitivity and specificity indeed. Some empirical studies provided mixed 

results of its effectiveness that suggest careful administering of screening. For 

example, the sensitivity and specificity of screening for language impairments 

ascertained via direct approach were reported fairly reliable and valid in the follow–

up study by Washington and Craig (2004). In contrary, Pinborough–Zimmerman et al. 

(2007) came up with mixed results. Furthermore, a follow–up study by  Camilleri and 

Law (2001) ascertained some true negative and false positive, and they revealed 

around one–third of children (29.03%) were false negative and more than half 

(57.14%) were false positive. Similarly, Law et al. (1998) and Law et al. (2000) run 

the extensive review about speech and language delay congregating the sensitivity 

and specificity. They also concluded that the greater success of screening in 

identifying the specificity rather than sensitivity. 

 

Taking into account the screening as an alternatively useful strategy in the 

identification of speech–language impairments, the key concern remains yet who may 

be the reliable informant of the impairments. During the planning and course of 

screening as an assessment approach, it is suggested that screening should be 

multifaceted and include multiple data sources (i.e. teachers, parents, students and/or 

other service providers) and several environments (classroom, playground, home) as 

appropriate for each child (Virginia Department of Education, Office of Special 

Education and Student Services, p. 16). "As a part of a larger process, usually 

performed by different professionals, the evaluation of language in children should be 

completed by an assessment of nonverbal communication, play and social skills, 

perception, attention and memory, behavior, etc." (Whitaker, 2010, p. 118, para 3rd). 

Regarding the screening on school children, the primary role of parents and teachers 

as the informants and predictors is considered a decisive role in the identification of 
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the child’s speech and language competence and impairments within natural settings 

(i.e. social or school facilities) (Whitworth et al., 1993; McLeod, & Harrison, 2009). 

Parents are closer to their children than teachers, but teachers are also highly reliable 

informants as they are also professionally acquainted with many children of the same 

age and grade level through day–to–day teaching–learning activities, and have 

professional knowledge and skills in their respective field. Hence, the involvement of 

teachers – as informants is widely advocated and acknowledged in the screening 

process (Patterson, & Wright, 1990). 

 

Checklists completed by teachers or parents, guardians, and others describing the 

child’s communication skills may provide an overview of how people perceive the 

child’s communication skills in his natural environment (Freiberg, & Wicklund, 

2003). In addition, checklists can be utilized to document how the child’s 

communication skills affect classroom functioning, including academic performance 

or social, emotional, or vocational development. 

 

2.1.4 Issues of validity and reliability measures 

2.1.4.1 Concept of the external validity 

The validity is the evidence of a test what it is intended to measure, and reliability is 

the quality of a test that consistently measures what it is claimed to measure 

(Jacobson, & Iolcomb, 2006, p. 55). Validity of a test refers to the content area of the 

subject matter or impairments which are targeted to be measured, but reliability refers 

to uniformity of results obtained employing multiple administering of the same test. 

Thus, these two terms are interrelated, instantly a less reliable test is, of course, a less 

valid one, because the covered areas of the test might not be well arranged or not 

exhaustive (McCauley, & Strand, 2008), which may lead the  results to be less 

sensitive and specificity (Spaulding, Plante, & Farinella, 2006; Fidler, Plante, & 

Vance, 2011). The sensitivity is the inherent quality of any particular test that 

correctly detects the individuals with speech–language impairment. In contrast, 

specificity of a test is characterized as correct identification of the individuals who do 

not have any speech–language impairment or they have normal speech language 

performance. The use of Intra–rater reliability and Cronbach's Alpha to measure the 

validity and reliability may be valuable in some constructs. 
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2.1.4.2 Intra–rater reliability 

Intra–rater reliability measures the agreement of test results when performed by the 

same rater/individual in two or more junctures (Gifford, & Cummings, 1999; Spring, 

Gibbons, & Tehan, 2001). For example, each rater might score on same item and 

scale, but he/she would perform differently on the item and scale that is calculated to 

look at the correlation of scoring performance between two ratings carried out in two 

different points of time. Intra–rater reliability, sometime it is reflected by 

intraobserver or intraexaminer reliability, is a measure of consistency that assesses the 

agreement of observations made by same rater in two different points of time or more 

times. Subsequently, these are compared to determine the consistency of the raters’s 

estimations (Gadermann, Guhn, & Bruno, 2012). It involves assessing a single 

individual at least two times to evaluate rater self–consistency and helps to estimate 

the level of consistency of the items (Spring et al., 2001). Because of the same score 

to the same subjects on different occasions under somewhat of identical conditions, 

Intra–rater reliability is assumed to have a  relatively high reliability (Gwet, 2010, p. 

5). 

 

The reliability of assessment results can be translated and interpreted using percent 

agreement and coefficient (Anderson, Ones, Sinangil, & Viswesvaran, 2001; Lorio, 

2005). Generally, agreement is calculated in percentage where consistency is 

coefficient. Furthermore, some authors have looked at these terms in a distinguishable 

way. An agreement indicates how good the agreement is there between repeated 

measurements (Terweea et al, 2007). This indicates, on the one hand, the closeness of 

repeated measurement tasks despite the presence of measurement errors. 

 

A correlation coefficient, on the other hand, indicates reliability of measurement. This 

shows the precise distinctions between two or more subjects from each other (for 

example the level of two persons' particular traits or problems). Basically, agreement 

is calculated in percent value, for example 80% agreement between two or more 

occasions or two or more set of scores). In constract, correlation is calculated in 

coefficient between two or more occasions’ scores of tests. Some authors argue, 

nonetheless, these terms (percent agreement and coefficient) have been also used 

interchangeably in many researches (Terwee et al.). 
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A reliability coefficient can be translated as the percentage of score variance on a 

measure that results from ‘true’ differences in the attribute being measured. For 

example, if a measure of articulation disorder has a reliability coefficient of .85, this 

means that 85% of score variance can be accounted for the different articulation 

disorders among participating subjects, and 15% can be attributed to errors depending 

on the purpose of the measure in general (Anderson et. al, 2001). We can calculate 

intra–rater agreement reliability using the following generally accepted formulas in 

the percent agreement of a single rater in different points of time either (Tomblin, 

Morris, & Spriestersbach, 2000, p. 23; Terwee et. al, 2007; Carducci, 2009, p. 44). 

 

Box 1: Formulas used in the calculation of Intra–rater agreement 

% Intra–rater agreement reliability =  Number of agreements                         _  × 100 

                                                 Number of agreements + Number of Disagreements 

 

The formula presented  in above Box 1, number of agreements denotes the same 

performance of a rater who rated on quality or impairment of an individual in two 

different points of time employing same item or scale and number of disagreements 

refers to the inconsistency of rating on quality or impairment of an individual in two 

different points of time employing same item or scale. 

 

2.1.4.3 Construct of internal consistency 

Internal consistency is the closeness or correlation among the items that indicate 

similar traits on subjects/objects. In addition, internal consistency denotes the extent 

to which all the items in a test appraise somewhat the similar concept or construct 

(Tavakol & Dennick, 2011). It is believed that if the test items do not represent 

similar or unidirectional traits of particular subject, or if they vary each other in wide 

range concerning constructs, such test cannot be reliable and valid and it cannot form 

a foundation to make inferences depending on results (Cortina, 1993). Thus, the 

internal consistency of items with a aim of implication of research findings as well as 

further use of the test should be reliable and valid with a repeat trail of measuring the 

target traits or behavioural and problems. To measure level of internal consistency of 

items of a particular test, Cronbach’s Alpha is one of the useful test. 
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Cronbach’s alpha (α) is used for calculating reliability estimates and the internal 

consistency of items of a particular set of questionnaire or test, which indicates 

somewhat of validity of test or a set of questionnaire. It was developed by Lee 

Cronbach in 1951 proposing algorithms for addressing the problem of inappropriate 

and unreliable calculation, interpretation and reporting of reliability coefficient 

measure of test items related to internal consistency (Tavakol & Dennick, 2011). 

While constructing a new test, the test should be valid and reliable and has to be bear 

internal consistency among items. Cortina (1993) discussed about the various aspects 

of alpha. 

 

Alpha value > 0.90 is considered to be excellent for internal consistency, however 

many levels of alpha values are used to interpret the results instantly >0.80 to 0.90. It 

is also considered to indicate a good level of internal consistency among the items 

pooled in the test. But by some researchers, despite this, an α > 0.70 has been 

adequately accepted and used interpreting results in many layers (Acock, 2008; 

George, & Mallery, 2003). As presented in the box 2 stated by George, & Mallery 

(2003), if alpha value is > 0.70 to 0.80, then there is lack of enough internal 

consistency among items or sometime it indicates a particular item with low alpha 

value or lack of adequate correlation in the matrix. So, caution should be paid while 

interpreting the results at the value of > 0.70 to 0.80. If there is an item with very low 

interitem correlation, then that item should be either reworded/modified or 

deleted/removed from the pool of items, because such item (with low alpha value) 

does not contribute in overall alpha reliability (Gliem, & Gliem, 2003; Field, 2005; 

Acock, 2008). 
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Box 2: Level of internal consistency (Crohbach's Alpha value level) 

Value Level 

a > 0.9 Excellent 

a > 0.8 Good 

a > 0.7 Acceptable 

a > 0.60 Questionable 

a > 0.5 Poor 

a < 50 Unacceptable 

     See George, & Mallery (2003) 
 

2.1.5 The construct of prevalence of speech–language impairments 

Prevalence is the estimation of cases that is quantified from the calculation of total 

number of population in a specific geographical setting or specific characteristics of 

population. Law et al. (2000) define as, “Prevalence is conventionally expressed as 

the proportion or percentage of cases in a given population at a specified time.” In the 

epidemiology of communication impairment, estimating prevalence is one of the 

major components of the analysis, conclusion and decision making that serves as a 

key document to planning of intervention and treatment, and policy making for 

service delivery.   

 

There are three types of practice of estimating prevalence in terms of how information 

is obtained, which is extensively being used in calculating the prevalence in the field 

of speech–language impairment. These are based on parent report, teacher report and 

direct assessment by an speech–language pathologist or other technician or trained 

assistance (McLeod, & Harrison, 2009). However, other approaches, like self report, 

peer rating, portfolio analysis etc. (Beech, Harding, & Hilton–Jones, 1993; Shipley, & 

McAfee, 2004) also may be useful and applicable according to the aim of research, 

participants, nature of impairment, setting of assessment, available resources, 

academic and technical knowledge and practice of speech–language pathologist, 

clinician and researcher etc. The information about impairments persisting by children 

provided by various source and informants are considered to have a great value in the 

identification of children with speech–language impairments (McLeod, & Harrison, 



82 
 

2009). At this point, the important question in the quest of estimating prevalence is to 

endorse how many children have speech–language impairment in a specific 

population or geographical setting? This question alerts not only to speech–language 

pathologist but also to parents, teachers, professionals, policymakers, and researchers 

who wish to understand communication disorders and optimize assessment and 

intervention services for those children (Enderby, & Pickstone, 2005). In regards to 

estimate the prevalence of speech–language impairment, there are two forms of 

preference rates that are commonly expressed, instantly prevalence of proportion of 

cases and percentage of cases (Law et al., 2000). According, the general formulas are 

as presented in Box 3: 

Box 3: Formulas used in the calculation of prevalence 

Proportion prevalence = Number of cases               _         

                                  Total No. of Population 

and, 

Percent prevalence =  Number of cases                        × 100 

                              Total No. of Population 

 

 

Three types of prevalence are in use in the estimation of prevalence, namely lifetime 

prevalence (LTP), period prevalence and point prevalence. Lifetime prevalence is the 

proportion or percentage of those cases in the particular population who have a 

disorder or disease at some time in their life up to their age of investigation time 

(Kessler, Berglund, Demler, Jin, Merikangas, & Walters, 2005). In addition, period 

prevalence is the proportion or percentage of those cases in the particular population 

who have a disorder or disease over a specific period of time, instantly the total 

number of cases over a year (i.e. one year prevalence) (Law et al., 2000). About point 

prevalence, it is the proportion or percentage of cases in a specific population who has 

a disorder or disease in a particular time or a particular date (Berstman, 2013, p. 73), 

instantly the cases of speech disorders between January 2013 to December, 2014.   

The fluctuation tendency of prevalence rate of speech–language impairment is 

influenced by many endogenous and exogenous factors. Law et al. (2000) argue that 

based on the information gained by epidemiological study, prevalence is influenced 

and depends on incidence of cases. Extending in their own words: 
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“Prevalence will rise if incidence exceeds the decrease brought about 
by these mediating factors, and is an important concept for three 
reasons: it allows planning of service delivery; it should also allow 
calculation at an epidemiological level of the impact of intervention, 
with a successful intervention being one that results in a decline in 
prevalence; and it should reflect current knowledge about a disorder 
where the boundaries lie between for example normality and 
abnormality and which cases respond to intervention.” 
 

In addition, Shriberg, Tomblin and McSweeny (1999) argue that the prevalence rate 

obtained generally by administering questionnaire as well as survey method that 

involves parent or teacher report as an informant gives lower rate of prevalence 

compared to the rate obtained by direct technique. The characteristics of the 

participant also influence the prevalence rate of speech–language impairment. For 

instance, the prevalence is influenced by age bands and sex of participants that 

indicate males are more prevalent than female (Okalidou, & Kampanaros, 2001) and 

lower age band participants appear to have higher prevalence rate of speech–language 

impairment than ones with upper age band in general (McCormack et al, 2007). 

 

2.1.6 International estimates of prevalence of speech–language 

impairments 

It is acknowledged that there may be an overlap between primary and secondary 

speech–language delay/disorders and these disorders originate from variant source 

with distinct features (Lay, Boyle, Harris, Harkness, & Nye, 1998; Law, Boyle, 

Harris, Harkness, & Nye, 2000; Law & Nye, 2003). Such distinctive nature of 

impairments are clinically propitious in diagnosis and treatment. Thus, the estimate of 

prevalence of developmental speech–language impairments is more focused in the 

area of communication impairments. Additionally, the estimate of prevalence is not 

focused only overall estimation of communication impairments but also it has 

highlighted  estimates regarding differences in gender, age group, grade level etc. 

Additionally, these factors along with others that are reflected in the alteration of the 

prevalence figures per se. are population and the number of participants covered by 

the particular study (Law, Boyle, Harris, Harkness, & Nye, 2000), age of participants 

(Nelson, Nygren, Walker, & Panoscha, 2006; McLeod et al., 2007), onset and 

development of speech–language impairments; type and/or operational definition of 

disorders  (Law, Boyle, Harris, Harkness, & Nye, 1998); in sum overall 
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methodological considerations (Law, Boyle, Harris, Harkness, & Nye, 2000; 

McCormack, 2007). 

 

In this regard, the prevalence figures that indicate mostly wide variation were 

unveiled by McCormack et al. (2007) in a review article. They congregated the 

findings from previously conducted studies on communication problems that cover 

the sample of Australian children. For example, the variation of prevalence figures 

was reported ranging from 0.12% to 20.8%, where a higher rate of prevalence was 

attributed to younger children than the ones at older age. Similarly, another review 

report published by (Law, Boyle, Harris, Harkness, & Nye, 2000) revealed that the 

prevalence of speech and language difficulties may be a range of 1–15% (Law, Boyle, 

Harris, Harkness, & Nye, 2000). 

 

Based on the referral procedure to a primary care trust in UK, albeit low reliability of 

sensitivity and specificity, overall primary communication disability was reported to 

be 16.3% when primary speech and language disability was reported to be 14.6% 

(Broomfield, & Dodd, 2004). In addition, the similar prevalence of communication 

impairment was reported in a study carried out by Okalidou and Kampanaros (2001) 

in kindergartens of a southern region in Greece. They revealed that the overall 

prevalence rate of communication impairment ranged from 14% to 18.7% (14% in 

original and 18.7% in follow–up study) through teachers screening. The boys were 

reported with higher prevalence than girls (9.2% were boys and 5.2% girls in original 

study and 11.4% boys and 7.3% girls in the follow–up) in their study. 

 

Furthermore, McMinn (2006) states the slightly lower prevalence than the findings 

reported aforementioned studies. The mentioned prevalence of speech–language 

disorders indicating the occurrence of disorders generally fall between the range of 3–

15% (p.3). Another study conducted by McLeod and McKinnon (2007) on the 

estimation of communication disorders in a 5–to–18–years–old Australian sample 

revealed a 13.04% of overall prevalence estimated in phase I and 12.40% in Phase II. 

The approach of estimation was multilayer of assessment procedures, namely 

teachers' identification and referral, confirmation by speech–language therapists, 

audiologists, psychologists and doctors, and verification by the school district learning 

needs advisors in two occasions of time, i.e. phases, phase I and phase II for instance. 
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Next, a study by Harasty and Reed (1994) reported the prevalence of 8% in 

kindergarten to 6–years–old Australian children. Furthermore, De Andrade (1997) 

studied the occurrence of communication disorders in Brazilian children aged 1– to 

11–year–old following an assessment. The study estimated the communication 

disorders to be 4.19% in the sample of children. In addition, Law, Boyle, Harris, 

Harkness, and Nye (2000) systematically reviewed the previous studies to compare 

the prevalence figures reported following different methodological alternatives. They 

presented the median of prevalence of primary speech and language delay to be 

5.95% and the suggested range to be from 1.35 to 19%. However they cautioned that 

it is not straightforward to make comparisons across studies because the presented 

prevalence figures were obtained using different methodologies. 

 

2.1.7 Prevalence of speech disorders 

Speech or language disorders may appear independently or as a comorbid of speech 

disorders with language impairments (Shriberg, Tomblin, & McSweeny, 1999; 

Pennington, & Bishop, 2009). However, some studies have been independently 

focused either on speech disorders or language impairments in some extent. A study 

was recently conducted by Soleimani, Mohammadi, Khazaei, and Ertiahi (2011) in 

Iranian school children (mean age  9.12±1.52) to estimate the prevalence of speech 

disorders. They revealed that the prevalence of speech disorders was estimated to be 

11.2% indicating higher rate of boys than girls, but it was not significantly different as 

a function of gender. The compared figures were 11.0% for boys and 11.3% girls. 

More recently, a descriptive study in the same country following direct (face–to–face 

assessment including screening and diagnostic techniques) strategies among 7881 

primary school children was carried out. It reported the substantial figure of speech 

prevalence, for instance 14.8% prevalence in overall speech disorders which was 

derived from the sum of stuttering, voice disorder and speech–sound disorder 

(Karbasi, Fallah, & Golestan, 2011).  Additionally, the study estimated that males 

(boys) had a higher incidence of speech disorder than females (girls), namely 16% 

males as compared with 12.7% for females. 

 

Reporting the prevalence of speech disorders, some studies relatively revealed a lower 

prevalence of speech disorders, for instance Centers for Disease Control and 

Prevention (2003), Keating, Turrell and Ozanne (2001), and Shriberg et al. (1999) are 
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mentionable. The prevalence given by a report by Centers for Disease Control and 

Prevention (2003) unveiled that an overall prevalence of speech disorders was 

estimated to be 4.4% in 8–years–old American sample. In a another study by 

Keating,Turrell and Ozanne (2001), the reported figure was 1.7% prevalence of 

speech delay which was estimated via face–to–face survey in Australian children aged 

up to 14–years–old (the sum of stuttering, voice disorder and speech–sound disorder). 

The results indicated that a higher prevalence of boys than girls was estimated and the 

variation of male–to–female was observed greater rate in male than female (i.e. 3.2:1 

of ration). Furthermore, a study by Shriberg et al. (1999) estimated speech delay in 

monolingual English–speaking 6–year–old US children to be 3.8% that indicates a 

higher rate of prevalence for boys than girls. 

 

2.1.7.1 Prevalence of articulation/phonological disorder 

The estimates of articulation/phonological disorders mostly varies by approach of 

determining of its prevalence and incidence rates. It varies according to age of 

samples, setting, approach of assessment (i.e. direct or indirect assessment and/or 

diagnostic techniques) and source of informants (i.e. judgement by teacher and parent 

or speech–language pathologist or technician) etc. Thus, discrepancies in prevalence 

estimations have been noticed. 

 

According to Bleile (2004), the general prevalence of phonological disorders falls to 

be 10–15% in preschoolers, but it is affirmed to be 6% in school–age children (pp. 

52–53). Furthermore, a significant portion of caseloads (92% from the domain of all 

speech problems) of speech–language pathologists, and approximately 32% of all 

communication disorders are considered  (pp. 52–53). Recently, a study applying 

direct assessment techniques in 7881 primary school children in Iran was conducted 

to estimate general prevalence well as as specific categorical estimations of 

prevalence. The reported general prevalence for speech–sound disorder was estimated 

13.1%, which was surprisingly higher rate compared to other specific speech 

disorders i.e. stuttering and voice disorder (Karbasi, Fallah, & Golestan, 2011). 

Gender variation suggested that slightly higher prevalence of speech–sound disorder 

males than females was obtained. 
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Another prevalence study among 1113 preschool children was conducted by Okalidou 

and Kampanaros (2001) in southern region of Greece using teachers rating 

questionnaire that revealed a prevalence of articulation/phonological problem to be 

6.9%. Gender differences were observed at a much greater rate in males (boys) than 

females (boys). However, relatively lower prevalence of articulation/phonological 

disorder was reported in a study carried out by McKinnon, McLeod and Reilly (2007) 

in a large sample (10,425) of Australian primary school students explored exhaustive 

prevalence for each category of speech disorders applying strategies of teachers 

identification and confirmed by speech–language pathologist. The estimated 

prevalence for speech–sound disorder was 1.06% for children of first year of formal 

schooling to grade 6 indicating higher proportion of boys and younger children than 

girls and older. The difference is attained to age between the studies of Okalidou and 

Kampanaros (2001) and McKinnon, McLeod and Reilly (2007).  

 

2.1.7.3 Prevalence of stuttering 

Because of visibilities of onset and development of stuttering, and different 

methodological strategies applied, the prevalence of stuttering seems to be varied 

across the studies. A study was carried out in 10,425 Australian primary school 

children (from kindergarten–the first year of formal schooling– through Grade 6) 

based on multilayer assessment; instantly teachers’ identification which was 

confirmed by a speech–language pathologist as well as a deliberation with district 

special needs advisors. The reported prevalence of stuttering was 0.33% indicating 

greater prevalence in boys than girls as well as relatively higher prevalence in lower 

grade children than upper grade (McKinnon, McLeod, & Reilly, 2007). 

 

Karbasi, Fallah and Golestan (2011) carried out a study to assess speech disorders in 

Iranian primary school children. They estimated the prevalence of stuttering to be 

1.2% that suggested more prevalence of boys than girls. Next, relatively higher 

prevalence of stuttering was reported by Okalidou and Kampanaros (2001) who 

carried out a study in 4–8–years–old kindergarten children of a southern region of 

Greece. The estimated maximum prevalence of stuttering (namely dysfluency) was 

2.2% indicating higher rate of disfluency in girls than boys based on teachers’ 

response on questionnaire. 
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The similar result was obtained from a study carried out in 3,164 (2–to–5–years–old 

African–American (2,223) and European–American (941) children following the 

strategy of judgement by investigator, teachers and parents (Proctor et al., 2008). The 

estimated prevalence was 2.52% that suggested boys appeared to be higher prevalent 

than girls, however there was no difference in the prevalence figures by age variable. 

On the other hand, Rautakoski et al. (2012) conducted a retrospective study in 1728 

adult twins sample in Finland using a set of questionnaire. The study indicated that 

2.3% participants reported that they had childhood stuttering, and importantly 28.8% 

of them keep on stuttering yet (adult stuttering). Gender variation suggested that 

slightly higher prevalence of females (2.23%) than males (2.2%) were revealed, but 

higher percentage of males (0.8%) than females (0.6%) were reported in those 

participants who still continue stuttering. 

 

2.1.7.3 Prevalence of voice disorder 

Variabilities in prevalence figures of voice disorder are reported across the studies 

carried out either in school setting or clinical setting and/or in community sample or 

population. The range of prevalence has been found in this glance of review between 

0.12% to 3% that focused on the investigation of voice disorder in the children 

primarily following indirect approach of assessment. For instance, McKinnon, 

McLeod and Reilly (2007) conducted a study in Australian primary school children 

that gave a very low prevalence of voice disorder, namely 0.12% children were 

identified with voice disorder by the procedure of two folded–strategies i.e. teacher 

identification and confirmation by a speech–language pathologist. In regards to 

prevalence by gender and grade level, the results revealed a greater prevalence in boys 

than girls as well as relatively higher prevalence in lower grade children than upper 

grade. 

 

Next, Karbasi, Fallah and Golestan (2011) carried out a study to assess speech 

disorders in primary school children in Iran. They obtained relatively a lower 

prevalence rate for voice disorder than other subtypes of speech disorders i.e. speech–

sound disorder and stuttering. The reported rate of voice disorder was estimated to be 

0.47%. The results indicated that there was a relatively higher rate of voice disorder in 

boys than girls. A survey among 1113 Greek kindergarten children aged 4–8 years 

based on teachers rating on a three points scale by Okalidou and Kampanaros (2001) 
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reported that 2.1% participants were identified with voice disorder indicating no 

gender differences. They further revealed that boys appeared to be higher prevalent 

than girls in voice disorder. 

 

Duff, Proctor and Yairi (2004) carried a prevalence study in 2445 African–American 

and European–American 2–6–years–old preschool children to explore the voice 

disorders, particularly hoarseness. Indirect assessment, i.e. teacher identification, 

investigator screening and parent identification, was followed to identify the children 

who were persisting problem in voice. The reported prevalence rate was 3% where the 

close judgment was taken by investigator for this figure. There were no significantly 

differences between voice disorder and variables of age and gender. 

 

2.1.8 Prevalence of language impairments 

There are some studies which focus on estimating the prevalence of language 

impairments (Tomblin et al., 1997; Wong et al., 1992; Kolasinsak, & Rabe–

Jablonska, 2005; Hannus, Kauppila, & Launonen (2009). For instance, Tomblin et al. 

(1997) carried out a study in 7,218 kindergarten monolingual English–speaking 

children that was geographically inclusive epidemiological screening. The finding 

indicated that 7.4% children were identified with specific language impairment where 

the gender variation suggested a greater rate of prevalence of male against female (8% 

versus 6%). Another study conducted by Wong et al. (1992) among the preschool 

Chinese children estimated the occurrence of language delay. Estimated rate of 

prevalence of language delay was 4%. In this vein of estimations, Kolasinsak, and 

Rabe–Jablonska (2005) revealed a rate of prevalence to be 2.9% for developmental 

language disorders in Polish 5–year–old sample of children following a screening and 

direct assessment strategy. Furthermore, Hannus, Kauppila and Launonen (2009) 

conducted a study through a retrospective study to identify specific language 

impairment (SLI) and language delay in Finnish children aged up to 15–years–old. 

The results revealed a 1% prevalence of specific language impairment (SLI) and 2.5% 

prevalence of delayed language development combined with SLI indicating a higher 

proportion of boys than girls. 
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2.1.8.1 Prevalence of grammatical (morphology–syntax) impairment 

There are very limited empirical studies, which cover the prevalence of grammatical 

(morphology–syntax) impairments in the body of past studies. Van der Lely (2005) 

suggested that prevalence of syntax and morphological impairment would fall in a 

range of 10 – 20 % in subgroup of specific language impairment children aged 9–

years–old. Similarly, Van der Lely and Stollwerck (1996) revealed that the prevalence 

of syntax and morphological impairment would be 20% or less in subgroup of 

specific language impairment children of England aged 9–13–years–old. 

 

2.1.8.2 Prevalence of expressive language impairment 

Very few studies have reported the prevalence of expressive language impairment and 

the intense of variability in the figures of estimated prevalence are noted. This 

variability can be attributed due to the methodological discrepancies across the 

studies. McLeod et al. (2007) revealed a relatively higher prevalence of expressive 

language problems in 4–5 year–old Australian children using an indirect approach of 

assessment. Instantly, 25.2% children with expressive speech and language 

impairment were identified based on parent interview whilst teacher’s identification 

through questionnaire revealed such estimation to be 22.3%. 

 

In another study, the prevalence of expressive language impairment was obtained 

from an extensively large sample of Australian younger (4–5–years–old) children 

(McLeod and Harrison, 2009). Similarly, the prevalence of expressive language 

impairment was explored much greater than receptive language impairment by 

teachers estimation. Instantly, overall 23.3% were identified with expressive language 

impairment which was termed as ‘less competent’ (15.5%) to ‘much less competent’ 

(6.7%). In an extensive review by Law et al. (2000), the range of prevalence of 

expressive language delay was mentioned to be 2.34% in 3–7–years–old children to 

19% in 2–year–olds. These figures of prevalence come from initial screening 

procedures; particularly first figure was estimated by an indirect assessment (i.e. 

screening questionnaire and the second one was by parent vocabulary checklist). 

 

Next, Okalidou and Kampanaros (2001) estimated the expressive language 

impairment in Greek kindergarten children via teachers screening who revealed the 

prevalence ranging from 3.4% – 7.2%. In an obvious way, they identified 6.1% 
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children for impairment in making the appropriate form of language, 7.2% children 

for conversational deficits, and 3.4% children having problem in holding a 

conversation and/or staying on a topic for conversation. They further reported that 

boys were identified with higher prevalence than girls. 

 

In a report by Taylor, Maguire and Zubrick (2011), the prevalence of expressive 

language impairment was estimated through indirect assessment and the range was 18 

– 25% which was presented in terms of gender variable; namely 18% girls and 27% 

boys were rated as “less” or “much less” competent in expressive language than other 

children of the same age known by the teacher that indicated the higher prevalence in 

boys than girls known by the teacher’s rating. 

 

On the other hand, in a primary care centre in UK based on referral cases 16.9% 

expressive language difficulties in children, lower reliability of sensitivity and 

specificity, were recorded (Broomfield, & Dodd, 2004). They reported that male were 

accounted more prevalent than female and 2–6 year–old aged children were found 

more prevalent respectively (p. 1217). But caution must be paid because the 

prevalence of this study was based on selective cases (referred cases) rather 

representative sample or population. 

 

2.1.8.3 Prevalence of storytelling/narrative impairment 

The prevalence of storytelling deficits is a much less reported area of overall language 

impairments. Some research indicated the association of poorer narratives with fewer 

total words, more syntactic errors, and less story grammar content (Strong & Shaver, 

1991; Gillam, & Johnston, 1992; Gillam, McFadden, & Kleeck, 1995). The possible 

reason behind the few studies focusing on storytelling/narrative impairments may be 

that this impairment is reflected in expressive language difficulty.   

 

 2.1.8.4 Prevalence of vocabulary deficit 

Tracing the prevalence figures for vocabulary deficits, there is a lack of past studies in 

the body of literature. One study is by Talor, Maguir and Zubrick (2011) that reports 

the quantitative nature of vocabulary deficits using adapted PPVT–III (Peabody 

Picture Vocabulary Test–III) in Australian 4–9–year–old children with the purpose of 

accessing receptive vocabulary abilities. The data were collected through a direct 
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assessment, face–to–face assessment of the child by an interviewer, and the scores 

were presented based on percentile ranks as a cut–off point. The deviant children 

below 15th percentile rank were considered with receptive vocabulary deficit. 

Hence, the deficits reported in receptive vocabulary were estimated to be 17.7% 

(19.6% boys & 15.7% girls) for 5–year–old children and 15.0% (11.76% boys & 

15.3% girls) for 9–year–old children. The male–to–female variation was significantly 

different indicating greater prevalence of boys than girls. 

 

 2.1.8.5 Prevalence of receptive language impairment 

Different prevalence figures have been reported across the previous studies. The 

variabilities seem to be due to variation in the methodologies used. In particular, 

Okalidou and Kampanaros (2001), McCormack et al. (2007), McLeod and Harrison 

(2009)and Broomfield and Dodd  (2004, p. 1217) are studies which deal with the 

prevalence of receptive language impairment. 

 

In a primary care centre in the UK based on referral cases, 20.4% receptive language 

difficulties in children, although lower reliability of sensitive and specificity, was 

recorded (Broomfield, & Dodd, 2004, p. 1217). They further stated that male were 

accounted more prevalent than female and 2–6 year–old aged children were found 

more prevalent respectively. 

 

In a report by Taylor, Maguire, & Zubrick (2011), overall, receptive language 

impairments was reported to be 19.6% for children aged 6–7 year–old and 15.0% for 

8–9 year–old. Furthermore, 22% boys compared to 13% of girls were rated as “less” 

or “much less” competent in receptive language abilities than other children of the 

same age estimated using the approach of teachers rating. The study indicated that 

boys were identified as higher significantly much greater prevalent in expressive 

language impairment and receptive language impairment compared to girls (pp. 107–

122). 

 

In addition, a study in an extensively large sample of Australian children (253202) 

aged 4–5 years following combinely indirect (parent interviews and questionnaires 

and teacher questionnaires) and direct assessments reported that the inability of 

development of receptive language comparatively with their counterparts was 
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estimated to be 16.0% (ranged 4.0% termed as “much less competent” to 12.9% “less 

competent”) by their teachers estimation (McLeod, & Harrison, 2009). 

 

Another study was conducted in Greek kindergarten children by Okalidou and 

Kampanaros (2001) yielding teachers questionnaire for estimating the prevalence of 

communication impairments. They reported that the summed overall receptive 

language impairment was estimated to be 6.4%. Furthermore, the prevalence figures 

in separate way were reported as difficulty following instructions in the classroom 

(3.8%), gave incomplete and/or no responses to questions (6.4%) and poor spatial 

concepts (e.g. size, position, time) (5.8%). The study revealed that a higher prevalence 

for boys than girls in receptive language impairment was found. Moreover, 

McCormack et al. (2007) congregated the prevalence of receptive language 

impairments from different studies carried in Australian samples. Subsequently, 

receptive language impairment in 4–5 years children was estimated to be 9.5% based 

on teacher identification using questionnaire, and 25.2% impaired children in 

receptive language identified based on parental report. In an extensive review by Law 

et al. (2000), receptive language delay was reported to be  in a range of 2.63% to 

3.29%. 
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2.2 Study – II: Construct of Developmental Reading Acquisition And Reading 

Difficulty (dyslexia) 

2.2.1 Developmental reading acquisition: Normal reading processing and 

strategies 

Reading is the process of decoding the assembly of visual symbols, like letters or 

pictorial stimuli (logographs) into semantic unit of sounds. This process can be 

requires structured learning efforts to be acquired. Ziegler and Goswami (2005) define 

learning to read as a process allowing a reader to recognize the distinctive visual 

symbols and translate it into the targeted sounds. Such a process requires the 

systematic navigation of letters; moreover sounds or words may vary with language 

and cultural backgrounds. The authors further argued that phonological efficiency is 

also essential for readers. The process of mastering reading depends on two 

fundamental functional processing systems, namely grapheme–phoneme 

representation system and recognition of the lexical–semantic channel (Johnson, 

Halit, Grice, & Karmiloff–Smith, 2002). Grapheme–phoneme system of 

representation refers to the process of decoding of regular spellings of orthography 

into pronounced sounds or syllabic speech forms/codes. Whereas, lexical–semantic 

channel refers to the recognition ability of the logographic level of individual words 

or morphemes including the decoding ability of visual stimuli into a semantic or 

phonological representation. A skilled reader must demonstrate one of the systems or 

both depending on the reading tasks that need to be performed. 

 

The research interest on reading tasks evolved over three major historical eras. 

Initially, from the last decade of the19th century up to the second decades of 20th 

Century, when the discipline of structural psychology became independent, the main 

interest was on how readers process reading and the cognitive processes involved 

(Huey, 1908). After that, up to the beginning of the 1960s, research was dominated by 

behavioral psychology and the main focus was on cognitive process of reading. The 

researches focused on the teaching methodologies affecting efficient learning to read; 

consequently multiple new and innovative methodologies were developed and 

practiced (Ross, 1976). Finally, from 1960’s and later on, the reading process has 

been viewed as complex cognitive/psycholinguistic information processes. It has been 

considered that perception, attention, comprehension, learning, memory, and 

executive control of neurological properties are perquisites that can be strengthened 
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through the background knowledge of a reader, as well as the reading purpose or 

meaningfulness etc. (Pearson, & stephens, 1994. pp. 22–24). Based on this insight, 

learning to read is processed based on two processing modes, namely top–down and 

bottom–up processing. Bottom–up processing explains that  reading begins with the 

identification of printed materials, i.e. letters or word identification as well as 

linguistic units, phrases, sentences etc. According to this view, a reader reads a word 

by reading (sound out) letter by letter and pronounces the whole word eventually. On 

the other hand, top–down processing explains that the act of reading starts with visual 

cues in the material with a prediction of what will happen after the first context 

(sentence) to next one(s). This is important to be a fast and fluent reader because the 

first context can be passed on to the next sentence. 

 

2.2.2.1 Basic tenets of learning to read 

2.2.2.1.1 Cognitive processes in learning to read 

Literacy acquisition involves many sequential cognitive processes that are a 

consequence of hierarchical schematic tasks of reading production and 

comprehension. Gazzaniga (2004) describes some simultaneous components of the 

cognitive aspect of learning to read including instant access of visual stimuli, 

orthographic encoding or accessing orthographic representation, accessing lexical 

phonological representations and accessing of semantic relationship(s) (pp. 775–777). 

 

The identification of the size and shape of letters of a particular orthography is the 

initial and significant task in learning to read (Reuter–Lorenz, & Brunn, 1990). This 

process, according to the authors, allows the reader to identify and differentiate the 

properties like shape, color, diacritical signs, front, upper or lower case identification. 

The core aspect of this process is to perceive the letters as the graphemic elements of 

the reading text which are spelled out in an explicable and understandable form of 

sounds. Basically, the letter of a word with all uppercases “CHAIR” and with all 

lowercases “chair” are the same in the sense of graphemic representations. The 

separate units of graphemes are realized and the letter–sound properties are 

understood, in addition to their connections and their representations in the 

phonological sub lexical route of reading. The fine–tune visual stimuli processing is 

considered to be an essential and strong predictor in the first phase of reading, the 

deficits in visual identification processing of orthography may lead anyone to be a 
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less fluent reader. Schumacher, Hoffmann, Schmal, Shulte–Korne and Nothen (2007) 

stated that moving stimuli like letter(s) are problematic for dyslexic readers. In their 

own words, “The magnocellular system responds to moving stimuli and stimuli of 

low spatial frequency and low contrast. Impaired perception of moving stimuli and 

the neurophysiologic correlates of this have been found repeatedly in individuals with 

dyslexia. The exact nature of this deficiency and its potential relationship to dyslexia 

is not yet clear.” 

 

When visual stimuli are identified well, then the next phase of cognitive process in 

learning to read occurs, that is accessing lexical level of reading. In this phase of 

learning to read, the knowledge of phoneme(s) and grapheme(s) shows reciprocal 

representations of orthographic coding into a word (Frost, Katz, & Bentin, 1987; 

Frost, 1998). Schumacher, Hoffmann, Schmal, Shulte–Korne, & Nothen (2007) state 

that “Orthographic coding refers to the assumed process of recognizing a word by its 

holistic form. Orthographic coding is measured by a pseudo–homophone task where 

an orally presented word has to be compared with a visual presentation of two 

phonologically indistinguishable words, of which one may be orthographically 

correct”. A reader may not understand the semantics of a word, but it is stored in the 

working and long–term memory, and can be utilized later on when the semantic of 

words is required. According to Schumacher, Hoffmann, Schmal, Shulte–Korne and 

Nothen (2007), “many of the known words are not broken down into their individual 

phonemes, but are rather recalled directly from memory whereas the processing of 

unknown words into their phonemes takes place in short–term memory.” 

 

Finally, the phonological representation of lexicon is spelled out which is assumed to 

be a comprehensively higher level of reading (semantics of word read) since reading 

is not just a decoding of phonemes in the units of sounds. It is the final point of the 

continuum of learning to read a word which denotes adding the orthographic units and 

phonemes into a form of understandable speech–sound. The ability to put together the 

phonemes and then verbally express words which have never been previously read or 

heard is tested through reading of pseudowords which can be transcribed and 

ascertained in a semantic level of word reading (Schumacher, Hoffmann, Schmal, 

Shulte–Korne, & Nothen, 2007). An individual with deficits in the comprehension of 

lexical process is denoted as a poor reader or one with reading difficulty. Gazzaniga 
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(2004) exemplifies that the normal reader has the ability to recognize the 

‘TOOTHBRUSH’ and can differentiate it from the picture of ‘COMB’, however a 

poor reader or a reader with a reading difficulty may make errors in array between 

these two pictures. 

 

2.2.2.1.2 Reading through phonological mapping of orthographies 

Phonological mapping is a stem process of overall reading acquisition. When readers 

face new words during reading tasks, the continuation of the reading process is 

possible only by following the phonological mapping of characters or sounds of the 

orthography. Phonological mapping allows readers to separate phonemes, syllables or 

words into grain size units of alphabets or orthography (i.e. phonics and phonemic 

level) of the respective language, and recode them into a rule–based, unambiguous 

form of speech/sounds (Ehri, 1992, pp. 105–143; Share, 1995). This is possible if 

readers have phonological awareness skills in their language. Phonological awareness 

or phonological sensitivity is the ability to recognize and manipulate phonological 

units of a word/s (assembly of phonemes), which is essential for beginner readers, and 

is a strong predictor of reading as well as spelling ability (Hoien, Lundberg, 

Stanovich, & Bjaalid, 1995; Schneider, Kuspert, Roth, Vise, & Marx, 1997). 

Phonological awareness skill includes the ability to recognize and segment sounds, 

syllables and words, deletions of sounds and syllables, addition of sounds and 

syllables and manipulation of these sounds in an understandable speech–sound form. 

It is argued that phonological mapping of the orthography is influenced by three 

factors, namely availability, consistency and granularity; particularly in beginner and 

atypical readers as well as readers with poor reading skills (i.e. children with reading 

difficulty) (Rayner, Foorman, Perfetti, Pesetsky, & Seidenberg, 2001; Seymour, Aro, 

Erskine, 2003; Ziegler, & Goswami, 2005). Availability denotes the ambiguousness 

and difficulty in some particular phonemes of language which are not yet readable, 

and difficult to connect within the continuum of general grapheme–phoneme 

representational rules. Therefore, it needs high cognitive development and skills as 

well as extensive use of memory and the activation of brain regions which are directly 

involved in reading. Those who suffer from a cognitive deficit may face reading as a 

difficult task and may fail in completing reading (Spencer, 2001). Consistency 

denotes the irregularities in the grapheme–phoneme representations that give rise to 

ambiguities of multiple pronunciations and multiple spelling schemes for the same 
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sound(s). Granularity denotes the variability in the bigger grain sizes (distinguishable) 

versus small grain sizes (undistinguishable) of the phonological system which 

represent lots of orthographic units that have to be learned. This varies in terms of 

words, syllables, rhymes, graphemes and letters. Some authors argue that the 

acquisition of phonological skills is crucial prior to learning to read in their respective 

language (Wydell & Butterworth, 1999; Elbro & Pallesen, 2002 pp. 17–32), because 

learning to read emerges from a shallow sensitivity awareness of large phonological 

units to a deeper awareness of small phonological units (Frost, Katz & Bentin, 1987; 

Stanovich & Siegel, 1994). This indicates that readers with poor phonological skills in 

their native language may show persistent difficulty in learning to read. 

 

The hierarchical order of phonological development in children begins from sounds 

and moves towards syllable and word formation and manipulation. Anthony and his 

colleagues stress that children’s first ability in the course of phonological acquisition 

is the manipulation of syllables then the detection of onsets and rimes, followed by 

detection of individual phonemes within a word level (Anthony, Lonigan, Driscoll, 

Phillips, & Burgess, 2003). The authors further state that the children can segment and 

detect the words with similar and different sounding before they are able to 

manipulate sounds within words, and the skill of blending phonological information is 

acquired before the segmentation of phonological information in their linguistic 

environment. A study indicated that most of the children at 5 years of their age can 

manipulate  most of the sounds available within their mother language (Paulson, 

2004). Only a small percent of children failed to demonstrate the phonological skills 

prior to entering kindergarten, specifically 7% of the sample did not demonstrate 

segmentation skills of phonemes in their spoken words. Additionally, they further 

showed that 39% of children showed difficulty in rhyming words for a given stimulus, 

but 29% had the ability to blend single sound (phoneme) into the whole word level. 

 

Developmental milestone of phonological awareness in typically developing children 

starts before the age of kindergarten, but they can manipulate the phonemes before 

that age. According to Adams, Foorman, Lundberg and Beeler (1998), kindergarten 

level children with normal reading processing can gain or show mastery on the entire 

phonological awareness skills at all sounds, rhyme, syllable and word level. For 

instance, they can estimate the number of words in a sentence, demonstrate the ability 
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to segment and blend words with at least three syllables, understand the general 

concept of rhyming and show the skills of using word rime and rhymes, change rime 

using familiar songs. Such skills mount by the age of 10–years for normal readers 

(Gillon, 2004; Goswami, 2000; Paulson, 2004), passing prior to that through several 

milestones. For example, a six–year–old normal reader can perform the syllable and 

compound words deletions, segment the phonemes of a word up to three phonemes, a 

seven–year–old normal reader can perform the sounds deletion in word initial and 

final positions, an eight–year–old normal reader  would demonstrate ability to blend 

the sounds, while a nine–years–old normal reader can perform the sound deletion at 

medial and final position of word with blending. 

 

Phonological mapping and awareness have the key role in reading acquisition in 

children because reading speed and accuracy has been shown to strongly depend on 

the proper development of phonological awareness or sensitivity (Wagner, Torgesen 

& Rashotte, 1994; Rayner, Foorman, Perfetti,Pesetsky, & Seidenberg, 2001). Children 

with phonological deficit may show learning difficulties, particularly difficulty in 

learning to read (DeJong, & VanDerLeij, 2003).   

 

2.2.2.1.3 Reading through recognizing the unit of logographic symbols   

Some researchers stress that beginner’s reading pattern begins at a syllabic–level prior 

to other hierarchies of learning to read; for example they learn syllable–level skills 

before onset–rime skills, and onset–rime–level skills before phoneme–level skills and 

controlling mechanisms for the task of reading complexity (Anthony et al., 2002; 

Anthony, Lonigan, Driscoll, Phillips, & Burgess, 2003; Anthony & Lonigan, 2004). 

This indicates somewhat the space of insight that postulates the role of recognition 

process of logographic symbols in reading. The children who are at the initial phase 

of literacy acquisition or learning to read cannot associate the grapheme–phoneme 

relationship; they focused only on identifying the letters by the salient visual features 

of printed words (Byrne, 1992). The argument at this point is that the elements of 

printed letters or words are distinctive from phonetic sounds (Bowman, & Treiman, 

2002). Therefore, the insight of logographic basis of reading suggests that reading 

proceeds recognizing the written symbols which are represented by a written code or 

a meaningful unit without any phonological segmentations that are distinct according 

to the writing system of the languages such as Chinese, Japanese Kanji, Korean 
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Hancha etc. These languages contrast from other alphabetic scripts like the script of 

English, Greek, and German etc. 

 

Whatever the distinctive feature of scripts, it is argued that children initiate to learn 

reading by the logographic coding even in an alphabetic script; they initially begin to 

recognize words by the particular visual features, particularly the first or last letter of 

the word (Ehri, 1991). The relationship between letters and sounds is established and 

understood by children at a subsequent level. As regards the logographic orthography 

mapping, the route of logographic learning to read starts from visualization of letters 

or word(s). The role of visual short–term memory in logographic reading is well 

documented (Siok, & Fletcher, 2001; Koyama et al., 2008; Ding et al., 2010). Hence, 

the so called novice reader first learns to transform symbols into codes and presumes 

the semantics of a word or visual symbols. Thus, the visuo–spatial buffer of short–

term memory plays an active role that stores information received in the form of an 

imaginary code and retrieves them in order to associate words with nonverbal items in 

the memory and execute the act of sound–reading (Huang, & Hanley, 1995; 

Tavassoli, 2002). 

 

Some studies support this construct of logographic strategy of reading in beginner 

readers. For instance Ehri and Wilce (1985) carried out a study in English–speaking 

US children (Mean age 5; 7–years) implementing a task using stimuli that differed in 

the form of printed and sound correspondence. Results showed that beginner readers 

performed better in visual spelling than phonetic ones, whereas readers able to read at 

least one simple word performed better on phonetic sounds than visual ones. This 

suggests that the initial stage of literacy acquisition starts from recognizing visual 

stimuli (like visual form of letters), consequently readers develop the ability to relate 

letter–sound correspondence (grapheme–phoneme), and manipulate them in a gradual 

way. In addition, another study conducted in Brazilian–Portuguese–speaking pre–

readers by Abreu and Cardoso–Martins (1998) also supported the construct of 

logographic strategy of learning to read rather than phonetic translations. The study 

entailed two groups of children; one group had knowledge of letters while the other 

group did not have such knowledge. The tasks included visual spellings, where letters 

did not represent exact sound pronunciation (e.g., XQKO for the word ‘cerveja’), and 

phonetic spellings where regular letters corresponded to pronounced sounds (e.g., 
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CRVA for the word ‘cerveja’). The outcomes of the study revealed that the first group 

of children who had knowledge of the letters performed more easily and better in 

spellings than those who did not have such. On the contrary, the children who did not 

know the names of the letters learned to read visual spellings more easily than those 

who knew phonetic spellings. 

 

2.2.2.2 Factors that influence reading pace and mastery 

Many factors may play a role in altering the speed and accuracy of reading since 

reading involves multiple complex cognitive processing. Perception, memory, 

intelligence, language and cultural factors are the most recognized ones from a social–

language, orthographic and cognitive insight of learning to read. 

 

2.2.2.2.1 Perception 

The perceptual abilities refers to the process of identifying, organizing and translating 

information captured by sensory components in order to discriminate, coordinate and 

 order in a systematic sequence the information received (Rourke 2005). Evidence of 

strong association of the perceptual span ability with learning to read is well 

recognized in the body of literature (Volkmann, Schick, & Riggs, 1968; Ikeda, & 

Saida, 1978). It covers the cognitive tasks of text reading, instantly size and shape of 

letters, blurring, jumping, flickering and moving of letters that have to be essentially 

captured, recognized or discriminated and understood by the functional field of visual 

scanning  (Rourke 2005). The perception in learning to read absorbs the visual 

information that is the outcome of eye movements. The eye movements in term of 

visual perception in reading is considered to have two components, saccadic 

movement and the fixation pause which shape the total spatial process of grapheme 

structure of the text, that is the initial phase of reading (Volkmann, Schick, & Riggs, 

1968; Ikeda, & Saida, 1978; Rayner, 1998; Yang, & McConkie, 2001). 

 

Saccadic movement refers to the movement of our eyes to locate the right span of 

visual stimulus which occurs in a very short time of few milliseconds (ms.) (see 

Rayner, 1998 review). During this time, the saccades of eyes bring information in the 

central part of visual field, namely foveal, parafoveal and peripheral. The saccades 

take place in a rapid frequency so that ample amount of text stimuli can be grasped; 

this is the process of identifying the visual stimuli. When the visual stimuli are 
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identified the eye saccades become static even for a microsecond that is termed as 

fixation so that the properties of the text can be absorbed, understood and 

comprehended. The pause interval time is assumed to be between 200–300 ms 

(Rayner, 1998; Yang, & McConkie, 2001; Bicknell, 2011). 

 

The children with perceptual deficit may continue to demonstrate difficulty in 

learning to read. One explanation relating the reading disabilities to the perceptual 

spatial ability is the perceptual deficit hypothesis of reading difficulties (see Vellutino, 

1979) that postulates that the disturbance in the visual spatial mechanism may 

contribute to difficulty in learning to read. Rayner (1998) emphasized that there is a 

correlation of eye movements in reading and information processing. Recently, 

Ramus et al. (2003) examined the many theories of reading difficulties in a wide 

extent and found considerable evidence that visual perceptual deficit correlates with 

reading difficulty. 

 

2.2.2.2.2 Intelligence 

Many studies have shown that there is an apparent correlation between the variables 

of intelligence and reading performance (Stanovich, Cunningham, & Feeman, 1984; 

Bast, & Reitsma, 1997; Vellutino, Scanlon, & Lyon, 2000; Cotton, & Grewther, 

2009). In general, intelligence refers to the multiple forms of mental acuity, such as 

logical ability, understanding of verbal and nonverbal cues, memory, planning and 

problem solving capacity, general learning capability and communication skills, 

awareness on various individuals and environmental components etc, which influence 

the pace of reading , accuracy and comprehension (Hodapp, & Hass, 1997). 

 

A study carried out earlier by Stanovich, Cunningham and Feeman (1984) revealed 

some evidences on the association of intelligence with reading performance. This 

study was conducted on 56 children of firts,third and fifth grades at a middle–class 

elementary school that were tested for general intelligence, decoding speed, listening 

comprehension, and phonological awareness. The results showed that intelligence had 

a great effect on reading comprehension and the cognitive reading sub–skills such as 

decoding and accuracy. Similarly, Brooks, Fulker, & Defries (1990) reached a similar 

conclusion  that reading and intelligence have a positive correlation. They carried out 

a study among 146 pairs of twins with average or above average reading ability aged 
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between 7–20–years. The study revealed that the intelligence and reading are strongly 

correlated indicating no relation of familial–environmental influence on such 

correlation. Moreover, it was shown that intelligence was strongly correlated with 

reading, identification of orthographic symbols and comprehension which is primarily 

necessary to learning to read. This is necessary because the reading patterns of 

beginners starts at a level of identification of letters or syllables of a particular 

orthography (Anthony et al., 2002; Anthony, Lonigan, Driscoll, Phillips, & Burgess, 

2003; Anthony & Lonigan, 2004) and IQ is important to remember and recognize the 

letters and syllables. Additionally, the level of comprehension and understanding 

semantics, which rely on IQ, is needed to be a fluent reader. 

 

During examining the association between intelligence and reading performance, it is 

arguable that intelligence should be assessed by using verbal intelligence tests rather 

than nonverbal ones, because the verbal intelligence quotient (VIQ) is a stronger 

predictor of reading performance especially when we are interested in reading 

comprehension (McCormick, 1999; Vellutino, Scanlon, & Lyon, 2000), as VIQ 

covers relatively a broader area of intelligence, namely the level of vocabulary, verbal 

short–term memory acuity, linguistic coding and syntactic knowledge (Vellutino, 

Scanlon, & Lyon). Additionally, a couple of researchers have suggested that the 

measure of verbal IQ is effective after 7–years of child’s age. It is argued that the 

developmental stage of a child influences the strength of correlation between reading 

and intelligence (Stanovich, 1986; Spear–Swerling, & Sternberg, 1994; Ehri, 1998; 

Cotton, & Grewther, 2009). Thus, it is stressed that the correlation between these two 

entities (i.e. reading and intelligence) should be examined after 7–years when the 

reading becomes fluent and automatic and a child crosses an expected maturational 

level on orthographic and phonological principles as well (Spear–Swerling, & 

Sternberg, 1994). However, verbal IQ is not applicable to examine the correlation 

between intelligence and reading in individuals with reading difficulty (dyslexia) 

because such readers have difficulty in reading that may bias the IQ scores rather than 

expressing the actual intelligence (see Siegel, 1989). 

 

Recently, Cotton and Grewther (2009) carried out a study among 7–11–years–old 

primary school children from two states of Victoria, Australia where they investigated 

the correlation between reading and intelligence employing two intelligent tests, 
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namely the Peabody Picture Vocabulary Test (PPVT–III) and the Raven Colored 

Progressive Matrices (CPM), to examine the reading ability. These measures consist 

of both verbal and nonverbal tests. The conclusion was drawn based on discrepancy–

based and regression based model; the discrepancy–based model was defined as how 

the scores on reading and intelligence were able to discriminate the participants 

whereas regression–based model was considered as the deviation of scores from mean 

values. Overall results indicated that both measures of intelligence were strongly 

correlated with measures of reading comprehension. It suggested that verbal 

intelligence scores and reading (particularly comprehension) were strongly correlated 

than nonverbal IQ scores. 

 

Taking these considerations, we conclude that if a reader has a high intelligent 

quotient (IQ) this correlates to higher level of reading achievement or performance. 

Therefore, the level of intelligence has the Matthew effect that circumscribes the 

maturation of many other areas of cognitive developments, i.e. function of memory, 

vocabulary, general knowledge etc. (Bast, & Reitsma, 1997). However, this is not 

applicable to those children who show persistent deficits  in reading performance or 

have dyslexia, because such children have a an average or above average IQ level 

(<70) but perform poorly on reading tasks relative to peers even though they have 

average or above nonverbal IQ (Toth, & Siegel, 1994; Zabell, & Everatt, 2000; 

Ziegler, 2006). 

 

2.2.2.2.3 Memory capacity 

In general, memory executes three major functions, namely encoding, storage and 

retrieval of information. Different memory types are based on their distinct 

characteristics and functions. The distinctions of memory by characteristics are 

widely conceptualized in the core of literature body (Cowan, 2008) such as short–

term memory (Miller, 1956), working memory (Baddeley, & Hitch, 1974; Baddeley, 

2000)  and long term memory (see Waugh & Norman, 1965). All types of memory 

are utilized during the process of reading, however the level of their involvement and 

functions are different, but related (e.g. Daneman, & Carpenter, 1980; Brady, 1986; 

Rapala, & Brady, 1990; Cooney, & Swanson, 1990; Swanson, 1993; Engle, Tuholski, 

Laughlin, & Conway, 1999; Cowan, 2000; Numminen, 2002; Lewandowsky, Duncan, 

& Brown, 2004; Berninger, Raskind, Richards, Abbott, & Stock, 2008). The gross 
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function of memory in reading is holding and tracing information involving the entire 

cognitive process. Consequently, the encoding, storage and retrieval of information 

becomes possible. 

 

Short–term memory (STM) contributes in learning to read, as STM conceives and 

holds information for a very short period of time, as explained by Atkinson and 

Shiffrin (1968). information can continue to be held in STM until there is no 

subsequent information that  interferes or replaces the initial one   (see a review by 

Cowan, 2008). Cowan (2001) stated that the capacity of STM at a single instant is 

assumed to be 3.15 words in average. Research findings have suggested that STM has 

a decisive role in learning to read (see Brady, 1986). Subjects with low digit span 

demonstrate poor performance in letter strings and sentence formulation tasks as well 

as weak recall for familiar objects, all of which are a consequence of STM deficits. It 

has been hypothesized that less efficient coding processes in verbal short–term 

memory may be the basis for some of the language deficiencies that are  exhibited by 

poor readers. This is supported in a study carried out by Rapala and Brady (1990) on 

74 pre–kindergarten, first–grade and third–grade children. The study revealed that the 

children with verbal short–term memory deficits were found to demonstrate poor 

phonological processing ability than their controls. In addition, it was suggested that 

the children with poor phonological processing ability exhibit a significantly  higher 

rate of phonological type of reading which is due to poor working memory ability. 

There is debate on the short–term and working memory classification; some 

researchers consider working memory as an integral part of short–term memory 

(Engle, 2002; Engle et al., 1999), however the majority consider working memory as 

a distinct entity (Baddeley & Hitch, 1974; Baddeley, 2000; Cowan, 2008). 

 

Ever since Baddeley and Hitch (1974) introduced the existence of working memory 

and its role in learning, the role of STM in learning to read has been diminished. The 

reason is that working memory functions as the preliminary gateway and primarily in 

the notion of information processing in learning to read (Numminen, 2002). After the 

working memory model by Baddeley & Hitch (1974) was introduced, most researches 

interchangeably use the terms STM and working memory. 
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Baddeley and Hitch conceptualized that the working memory functions as a 

subsystem based on three components, namely visual sketchpad, phonological loop 

and central executive. Those components store and manipulate visual and verbal 

information in the form of a transient activation which forms the foundation for the 

elements of reading, e.g. comprehension, learning and reasoning. According to this 

insight, there are two slave subsystems under the central executive which are 

mentioned above, i.e. phonological loop and visual sketchpad, and they substantiate to 

central executive. The phonological loop functions to capture and manipulate verbal 

and acoustic information. Visual sketchpad functions to observe hold and manipulate 

the visual stimuli and its spatial information in transient forms. In addition, there is an 

established buffer between working memory and long–term memory, however 

working memory utilizes the episodic representations and novel vocabulary 

acquisition as a whole language acquisition (see Baddeley, 2000). 

 

In a review by Alloway (2006) a researcher's definition was “Working memory is the 

term used to refer to a system responsible for temporarily storing and manipulating 

information. It functions as a mental workspace that can be flexibly used to support 

everyday cognitive activities that require both processing and storage such as, mental 

arithmetic.” The functional procedures and involvement of working memory in 

learning to read is widely accepted, that is the visual absorption of graphemes by 

visual sketchpad region, transcription of them into articulatory process as well as their 

storage within the phonological region of storage. After processing aforementioned 

functional tasks, the working memory sends the information into long–term memory 

thus performing the reading tasks, e.g. orthographic decoding, phonological 

representation and comprehension (see Swanson, 1994; Gathercole, 1999; Baddeley, 

2000; Passolunghi, & Siegel, 2001; Alloway, 2006). 

 

The deficits within the anatomical regions of working memory whether  whole or 

partial result in reading disabilities. In a review article, Alloway (2006) discussed 

widely the consequences of working memory deficits causing a decrement reading 

performance, mathematical deficits, classroom performance as well as overall poorer 

academic performance. An empirical study conducted by Passolunghi and Siegel 

(2001) on 23 grade four children with poor problem solving ability Vs. a control 

group with good problem solving ability, indicated that the children with poor 
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problem solving ability performed less efficient in the working memory tasks 

compared to controls. Results concluded that working memory deficits appear to have 

poorer information processing mechanism across the neural connectivity. 

 

Recently, Smith–Spark, & Fisk (2007) conducted a study on 22 mature students with 

dyslexia and matched controls. The aim of study was a comparison of their 

performance level of working memory tasks; particularly to measure the phonological 

and visuo–spatial aspects of working memory performance. The results indicated that 

the deficits of storage and processing of phonological and visuo–spatial tasks in 

working memory substantially diminish in both simple and complex verbal tasks. 

Furthermore, such deficits also contribute to simple and complex spatial deficits 

which may eventually lead a child to reading difficulty (dyslexia). The study 

suggested that the children suffering from dyslexia may be due to impaired central 

executive functions. A summary of the findings so far from an extensive review by 

Berninger et al. (2008) also support this view. The conclusion of this review is that 

impaired executive functions, limited storage and processing of phonological codes 

and visual stimuli may weaken the learning to read and language performance. 

 

In addition, children may exhibit poorer performance in mathematical computations 

due to the limited working memory or processing capacity (Swanson, 1993); this is 

supported by the theoretical basis of working memory’s functional characteristics 

since working memory plays an important role in mathematical word problem 

solving, remembering and solving of problems as well as digit span tasks (Cooney, & 

Swanson, 1990).   

 

Additionally, sensory memory also called phonological memory is also acknowledged 

that it has contribution in learning to read since learning to read requires the 

perceptual spatial tasks of letter and words (see Wagner, & Torgesen, 1987; Wagner, 

Torgesen, & Rashotte, 1994; Mitchell, 2001) which assists short–term memory and 

working memory in coding of letters, syllables or words as well as symbols for brief 

storage (Wagner, Torgesen, & Rashotte, 1999). 

 

When the letters or words are envisioned by our eyes, it is presumed that the 

properties of graphemes are analyzed and understood in the sensory memory (see 
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Cowan, 2008). The sensory memory may hold the stimuli for a very short moment, 

i.e. a good reader with a good sensory memory can hold approximately 12 visual 

stimuli for a second or less (Sperling, 1963), then it is processed into other areas, such 

as the short–term and working memory. The sensory memory depends on the 

individual’s acuity of spatial perception which is strongly associated with successful 

reading performance. This is because the spatial perceptual acuity maintains to 

visualize the size and shape of letters, during blurring, jumping, flickering and 

moving of letters (Rourke, 2005). It is evidenced that poor perception span causes the 

children to perform poorly on reading tasks compared with their normally reading 

peers (see Vellutino, 1979). However, it is said that "Deficits in phonological memory 

do not seriously affect reading or comprehension of words that are already in one’s 

vocabulary but it greatly affects the learning of new written and spoken vocabulary" 

(Wagner, Torgesen, & Rashotte, 1999). 

 

2.2.2.2.4 Language and its cultural considerations 

The core of any oral language is the sound properties that exist in that respective 

language, and is essential in the acquisition of developmental reading. Additionally 

language entails other domains like phonological transcription of written language, 

morpho–syntactic features and its semantics and pragmatics aspects. Each language 

has distinct features of script and semantics that is reflected in the acquisition of not 

only speech–language proficiency but also in reading performance. Due to an array of 

phonological properties in each particular language, the consistency and relationship 

between symbols (letters) and sounds as well as semantic and pragmatic aspects are 

different (Seymour, Aro, & Erskine, 2003; Ziegler, & Goswami, 2005). Such varieties 

of language may vary on reading performance and limit in direct comparison between 

two groups of children on the level of language and reading performance. It is broadly 

acknowledged that those readers who successfully show normal language competence 

demonstrate better reading performance than those with language impairments 

(Vellutino, & Denckla, 1991; Landerl, Wimmer, & Frith, 1997; Ziegler, Perry, Ma–

Wyatt, Ladner, & Schulte–Körne, 2003; Ziegler, & Goswami, 2005;  Hatzidaki et al., 

2011; Andreou, & Baseki, 2012). 

 

The effect of cross–language and cultural variations on reading fluency and 

comprehension rates have been reported across studies (Aro, & Erskine, 2003; 
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Abadzi, 2011). Seymour et al. (2003) examined letter knowledge, familiar word 

reading, and simple non–word reading (“foundation literacy” in their words) in 

English including other language orthographies in the children of  European countries 

at the end of one year reading instruction. The study showed that the reading 

performance in English was reported to be more difficult than other ones supporting 

that the factors of availability, consistency and granularity of each language notably 

influence the rate of developmental reading acquisition, and its speed and accuracy 

aspects. The reported accuracy was relatively lower for English children at the end of 

grade one; in contrast it was greater rate of reading performance in the most of the 

European language orthographies. Even though most of the European languages are 

characterized to have relatively shallow orthographic properties and consistency in 

grapheme–phoneme representation (Wimmer, & Goswami, 1994; Goswami, 

Porpodas, & Wheelwright, 1997; Frith, Wimmer, & Landerl, 1998), one study (i.e., 

Seymour et al., 2003) reported that there was a variability in speed of reading letters, 

words and non–words accounted across the European languages and its orthographies. 

In addition, Abadzi (2011) also revealed that there were wide variability in reading 

performance cross languages, particularly in those countries which have economically 

back warder or developing ones. This study included children of several countries to 

examine the oral reading fluency using one–minute passage reading. The overall 

results indicated that there was wide range of performance of children. 

 

Similarly, the orthography of the respective language and the principle of grapheme–

phoneme representations also influence pace and accuracy of reading, particularly 

those children who have reading difficulties (dyslexia). Many studies suggested that 

the children with reading difficulties (dyslexia) performed relatively slower reading 

speed and lower accuracy according to the orthographic complexity of their language. 

For example, a study carried out by Landerl et al. (1997 ) examined the influence of 

orthographic properties on reading and phonological processing abilities in English 

and German dyslexic children (8 years, and 10–1 2 years of age), and these two 

groups were further compared with two control groups matched for reading level. The 

results revealed that a negative effect of orthographic influence on overall reading 

performance of dyslexics whose native language was reported to have a greater rate of 

reading errors and difficulties in phonological processing than those who used 

German language. More recently, another study was carried out on the same 
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languages (i.e. English and German) which indicated that there was similar 

performance on reading speed among the dyslexic children who speak German and 

English. However both groups exhibited significantly slower reading speed compared 

to their controls (Ziegler et al., 2003). On the other hand, the English–speaking 

children with dyslexia demonstrated a lower rate of reading accuracy and greater rate 

of errors than the German–speaking ones. This study emphasized that the size of 

orthographic units (i.e., less complex units) in  reading tasks is more important than 

the specific language influence, because the small size and complexity of phonemes 

are the determinants in learning to read to some extent. 

 

Recently, Andreou and Baseki (2012) examined the language influence on learning to 

read on two group of subjects, four dyslexics and four normal reading children with 

Greek language as first language (L1) and  English language as a second (L2). The 

results appeared with a mixed picture of spelling and phonological errors. The 

children with dyslexia showed a significantly greater amount of spelling errors than 

their control ones in both Greek and English (L1 & L2). These results may point to 

that the orthography and phonemes of English (L1) may influence only dyslexic 

children in spelling and phonological performance rather than normal readers. 

 

In addition, the findings from a study carried out in Greek and American dyslexic 

children comparing their level of dictated spelling performance, which illustrates how 

different languages and their properties affect the accuracy of spelling (Pavlidis, & 

Giannouli, 2003), revealed that Greek children read more accurately than the sample 

of American ones. Such variation in performance exists due to the originalities of 

language properties, particularly availability, consistency, and granularity of spelling–

to–sound mappings (Rayner, Foorman, Perfetti, Pesetsky, & Seidenberg, 2001; 

Ziegler, & Goswami, 2005). 

 

To conclude, these multiple aspects of language factors that directly influence 

 learning to read (phonology, spelling or orthography, morpho–syntax etc.) appear not 

to have an equal influence in both normally reading children and children with poor 

reading performance or with dyslexia. 
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2.2.2.2.5 Developmental disorders and learning to read 

Developmental reading acquisition exceedingly relies on the proper development of 

brain in regards to both anatomy and functionality. The highly prioritized 

developmental disorder is an intellectual disability that refers to the lag in maturation 

of proper growth and development of the brain and its functional impairments that 

adversely affect the cognitive task performance. Such disorders adversely affect in 

reading acquisition, however caution should be paid that the cases with intellectual 

disability cannot be considered as a dyslexics.  

 

Speech–language impairments may affect the ability in learning to read since oral 

reading requires efficiency for phonological representations of written codes (Bishop, 

& Snowling, 2004)). Thus, reading may be affected if speech–language impairments 

exist. Many studies explored such association arguing that there is an equivalent role 

of phonological processing modalities in both oral reading and speech–language 

competency. The possibilities of co–occurrence of these disorders is highly reported 

by McArthur, Hogben, Edwards, Heath, and Mengler (2000) who revealed that 50% 

of their study sample showed both specific reading difficulties and specific language 

impairments. Similar results but with slightly lower rates of co–occurrence was 

reported by Catts, Adlof, Hogan, & Weismer, (2005), and it was in a range of 17–35% 

depending on the methodology used to detect the disorders.  

 

In addition, Down syndrome also influences the performance of learning to read, 

because this manifests deficits in the working memory capacity and its rapid 

processing rate that hinders the comprehension and rapid decision of the children or 

adults. Thus, it diminishes the reading performance since the whole reading process 

requires the encoding, storage and retrieval as well as comprehension (Numminen, 

2002; Cowan, 2008). Also, autism spectrum disorder influences the ability of learning 

to read as one (i.e. autism) of its core elements is impairments in the verbal and 

nonverbal communication, which are very important prerequisites in the acquisition 

of learning to read. A genetic study by Pagnamenta et al. (2010), it was revealed that 

autism also has an effect on learning to reading as the inherent etiology of autism 

spectrum disorder may play a role in the hindrance of developmental reading 

acquisition as phenotypic consequence rather than genotypic role.   
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2.2.2  Developmental reading difficulty (dyslexia): A specific subtype of 

learning difficulty 

Reading difficulty (dyslexia), the recent term mostly used as “developmental 

dyslexia”, for which we will shortly use “dyslexia”, is a specific learning disability 

involving the major domains of learning, i.e. reading, writing, speaking etc. 

Conventionally, it is defined as a learning disorder in children who fail to learn and 

master the fundamental skills of learning to read, write and spell despite them having 

normal level of intelligence (IQ score>85), in absence of any racial factor, socio–

economic status and lack of learning opportunities and/or matthew’s effect (Zabell, & 

Everatt, 2000; Ziegler, 2006). However, some authors argue that IQ is not a good 

examination to predict dyslexia. Therefore, it is suggested that for IQ to be a good 

predictor in the definition of dyslexia, there should be logical sense, i.e. precise 

definition of dyslexia, criteria and methodology (Siegel, & Smythe, 2005). It is 

explained that reading difficulty (dyslexia) is a discrepancy between reading and 

written codes (i.e. problem in grapheme–phoneme correspondences). Similar 

definition is provided by Nicolson & Fawcett (2008, p. 1). Some authors argue that 

reading difficulty (dyslexia) is the composite entity of basal difficulties and problems 

 as short–term memory problems, difficulty with naming things, poor articulation, and 

delayed language development as well as poor motor skills, attention problems, poor 

concentration, difficulty with sequences of information, etc (Hoien, & Lundberg, 

2000). 

 

Primarily, reading difficulty (dyslexia) is a problem in learning to read that constitutes 

the difficulties in word decoding and spelling that a child frequently exhibits. The 

International Dyslexia Association has broadly defined it as the disorders that 

constitute reading impairment in the children. As presented by Lyon, Shywitz and 

Shywitz (2003),  “Dyslexia is a specific learning disability that is neurological in 

origin. It is characterized by difficulties with accurate and/or fluent word recognition 

and by poor spelling and decoding abilities. These difficulties typically result from a 

deficit in the phonological component of language that is often unexpected in relation 

to other cognitive abilities and the provision of effective classroom instruction. 

Secondary consequences may include problems in reading comprehension and 
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reduced reading experience that can impede the growth of vocabulary and background 

knowledge”. 

 

The definition of reading difficulty (dyslexia) by the International Dyslexia 

Association is highly elaborative; however it still remains not accepted universally. 

The argument is that this definition does not include the current alternative prospects 

of dyslexia, specifically the causal role of cerebral and the magnocellular deficits 

and/or erratic eye movements.  These aspects also substantially represent the 

characteristics of dyslexic children that are acknowledged and included in the 

identification and treatment attempts by current practice. The dyslexia is a stable 

condition of reading of a particular child who demonstrates a significantly lower 

performance in reading compared to typical children of their age (John, 2011). 

Additionally, it could exist with other possible symptoms, i.e. incoordination, left–

right confusions, poor sequencing, poor spatial awareness etc.    

 

It is commonly acknowledged that the children who perform below than average in 

reading performance compared to their peers may be due to causes other than 

dyslexia, as mental retardation (i.e., low IQ), known neurological problems, low 

social and economic statuses and psychological (i.e. motivational and emotional) 

factors. Dyslexia cannot be attributed to any mental retardation neurological 

problems, socio–economic backwardness and psychological factors (Pavlidis, 1990, 

pp 5–8). 

 

In general, a child is able to make control over the more abstract intellectual tasks 

required in becoming literate, the sensory, and integration tasks, before pre–

adolescence (Rawson, 1986, p. 6) but dyslexic children lose their regarded capacities 

from the age of six or seven and this remains persistent throughout their life (Pavlidis 

1990, p. 4; Safra, 1993–para 2nd, p. 161; Rawson, 1995; Ramus et. al., 2003). 

 

2.2.2.1 Characteristics of dyslexia 

During the process of characterizing dyslexia, it should provide a detail about 

multiple dimensions related not only to reading difficulties, but also other associated 

disorders and consequences. Different researchers have attempted to characterize 

dyslexia focusing on different areas of disorders. It is argued that common  universal 
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deficits are demonstrated by dyslexics such as deficits reflected as speech–language 

impairments (i.e., phonological deficits & comprehension problems) and deficits in 

reading tasks (Bruck, & Treiman, 1990; Bowers, & Wolf, 1993; Elbro et al.,1998; 

Temple, 2002; Ramus et al, 2003 and 2004; Valdois, Bosse, & Tainturier 2004; 

Vellutino et al., 2004; Szenkovists, & Ramos, 2005; Uppstad, & Tonnessen, 2007), 

difficulty in mathematical calculation (Geary &, Hoard, 2001; Butterworth, 2005; 

Von Aster, & Shalev, 2007), attention deficits and hyperactivitiy disorders (Pavlidis, 

1990, p. 4; Vail, 1990, p. 1.; Fletcher et al., 1999; Pavlidis, & Giannouli, 2003; Jan et 

al. 2010), as well as motor deficits (Nicolson, & Fawcett, 1990; Nicolson, Faoicett, & 

Dean, 2001; Brown et al., 2001) etc. It is important to keep in mind that reading 

deficits may occur due to mental retardation (i.e., low IQ), known neurological 

problems, social and economical statuses and psychological (i.e. motivational and 

emotional) factors. However, such factors cannot characterize dyslexia in deed 

(Pavlidis, 1990, pp 5–8). Thus, the definition and characteristics of dyslexia should be 

carefully stated based on evidences that are commonly acknowledged.  

 

According to the criteria proposed by Diagnostic and Statistical Manual of Mental 

Disorder (DSM IV) (see American Psychiatric Association, 2000), the diagnostic 

features for disordered reading is presented in three criterions, i.e. criterion A, B & C. 

Criterion A as presented, "The essential feature of Reading Disorder is reading 

achievement (i.e., reading accuracy, speed, or comprehension as measured by 

individually administered standardized tests) that falls substantially below that 

expected given the individual's chronological age, measured intelligence, and age–

appropriate education should". 

 

Criterion B is presented as, "A disturbance in reading that significantly interferes with 

academic achievement or with daily living activities that require reading skills. If 

neurological or other general medical condition or sensory deficit is present, it should 

be coded on Axis III. In individuals with Reading Disorder ("dyslexia"), oral reading 

is characterized by distortions, substitutions, or omissions; both oral and silent reading 

is characterized by slowness and errors in comprehension" (pp. 51–51).   

 

In addition, performance on various reading related tasks are considered as an 

unexpected failure sometimes in reading, sometimes in handwriting and spelling, 
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listening and organizing large amount of spoken or written information demonstrated 

by dyslexics (Pavlidis, 1990, p. 4; Vail, 1990, p. 1). Pavlidis and Giannouli (2003) 

stated that dyslexic children show some distinct symptoms. Such as (i) problem with 

verbal short term memory, (ii) difficulty in discrimination of sequentially presented 

visual stimulus, and, (iii) difficulty in spatial frequencies (problem in distance, place 

etc.). Jan et al. (2010) indicated that dyslexics cope with disorders related to written 

language and other possible associated deficits such as attention deficit, visuo–

attentional deficit, auditory and memory deficits. 

 

Dyslexia is often characterized by having a subsequent problem, mostly academic 

failure (Christo, Davis, & Brock, 2009). Breteler et al. (2010) cited that 9% of 

children drop out from primary education is due to reading and spelling problems 

where dyslexia was believed to be responsible for 40% of them. As the result of 

phonological and morphological deficit, children with dyslexia usually have learning 

problems (Ramus et. al 2003) where they may be mistakenly considered and labelled 

as they are unintelligent, lazy and uncooperative even though their IQ is not below 

average (Vali, 1990, p. 1). So, dyslexia affects the life of millions of people with 

psychological, social and educational consequences failing to obtain educational 

achievement (Pavlidis, 1990, pp. 5–8). For that, proper diagnostic and remedial 

measures should be applied to alleviate developmental dyslexia. 

 

In extent, numerous researches have characterized dyslexia based on different 

perspectives. For example, dyslexia has been attributed to be a consequence of 

functional deficits in brain properties, abnormality of brain structure, erratic eye 

movements, attention deficits disorder, dexterity etc. In an attempt of characterizing 

dyslexia, Fletcher et al. (1999) revealed that 30–70% of children diagnosed with 

dyslexia also demonstrate the clear symptoms of attention deficit–hyperactivity 

disorder (ADHD). In addition, Bishop and Snowling (2004) have established the 

association and interrelationship between dyslexia and speech–language impairment 

which can be different manifestations of the same sort of problem; altering only in 

severity or developmental stage. This may be associated with the argument by 

Goldsworthy (2003) who states that dyslexia is a language based learning difficulty 

(see, p. 69). 
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The children with dyslexia frequently show problem of sequential ordering, for 

instance difficulty in remembering the order of the days of week, name of months, 

some simple specific incidences that requires to be expressed in an order, putting 

materials in right way and place etc. (Pavlidis, 1981b, p. 99–164; Pavlidis, 1990, pp. 

5–8). The author further exemplifies that the dyslexic children also exhibit problems 

in timing and time keeping as well as they lose themselves regarding to direction with 

difficulty locating the target destination. Similarly, some distinct characteristics that 

may be demonstrated by dyslexics are very weak rhythmic and rhyming performance 

(Pavlidis, 1990, pp. 5–8). 

 

Wolff and Lundberg (2003) argued that a substantial number  of  people  fail  to 

 reach  an  acceptable level  of mastery  of  reading  and  writing  skills. They further 

stated that these  failures  are  caused to some extent  by  social,  cultural,  linguistic, 

 and  educational  factors,  or  in  other  words,  experiential  or  environmental 

obstacles  or  shortcomings. The question can be raised whether these language 

difficulties are secondary to a reading deficit or they are partial contributors of 

dyslexia. 

 

2.2.2.2 The contributing/predisposing factors of dyslexia 

The exact nature and causes of developmental dyslexia are still unclear (Safra, 1993, 

p. 161; Ramus et al., 2003; Nicolson, & Fawcett, 2008); however the known and 

acknowledged factors are based on hypotheses which can be classified into two major 

sets; cognitive and biological in general. Because of intriguing paradox about the 

causes, many researches have attempted to trace the causal factors of dyslexia. 

Majority of studies reached consensus on the causal factors of biological and 

neurobiological disorders that lead to cognitive impairments of dyslexia (Pavlidis, 

1990 pp 5–8; Willcutt et al., 2001; Ho et al., 2002; Ramus et. al. 2003; Valdois, 

Bosse, & Tainturier, 2004; Gabrieli, 2009). Nonetheless, three hypotheses considered 

as theories of dyslexia are mostly discussed in sum in the entire body of literature that 

can best explain the contributing factors. These are:  (i) the phonological deficit 

theory, (ii) the magnocellular (auditory and visual) theory and (iii) the cerebellar 

theory. 
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2.2.2.2.1 The phonological deficit theory of dyslexia 

Phonological deficits theory of dyslexia has been considered as an eminent one 

among the other emerging theories. Previous studies have stressed that the 

phonological deficits that constitute poor phonological awareness in the 

representation of phonemes and/or syllables is the major contributor to dyslexia 

(Elbro et al.,1998; Temple, 2002; Ramus et al, 2003 and 2004, Valdois, Bosse, 

Tainturier 2004; Vellutino et al., 2004; Szenkovists, & Ramos, 2005; Uppstad, & 

Tonnessen, 2007). 

 

The phonological deficit theory of developmental dyslexia postulates that the 

difficulties in reading and other disorders occurs because of the left–hemisphere 

perisylavian brain dysfunction that may occur congenitally (Ramus et. al, 2003), and 

left posterior language reason disruptions (Temple, 2002). It results in poor 

phonological representation, storage and retrieval of speech components 

(segmentation of phones) (Ramus et al 2003; Valdois, Bosse, & Tainturier, 2004). 

Paulesu et al (2001) indicated that the phonological disorder occurs due to impairment 

in the temporal and occipital gyrus. Additionally weak phonological performance is 

attributed to the dysfunctional left insula that results in poor connectivity between the 

anterior and posterior language areas, particularly Broca’s area (Paulesu et al, 1996; 

Shaywitz et al, 2002). This produces difficulties in the segmentation of the sounds or 

words. 

 

Phonological deficits may cause various symptoms, for example: poor verbal short–

term memory, non–word and pseudo word recognition and repetition, poor 

phonological learning of new verbal information (speech–sound), lack of sufficient 

ability to establish the association between phonemes and graphemes that exposes a 

child to reading impairment , word retrieval and rapid naming problems etc. (Hoien, 

& Lundberg, 2000; Snowling, 2001a, 2001b; p. 83; Ramus et al, 2003; Szenkovists, & 

Ramos, 2005). 

 

2.2.2.2.2 The magnocellular and parvocellular (transient) theory of dyslexia 

The magnocellular theory of dyslexia is another prominent theory that consists of two 

entities, namely deficits in visual and auditory–processing acuity. This unified theory 

suggests that the cerebellum fails to receive massive inputs (visual perception and 
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sensitivity) as well as automatic motor control and speech articulation from various 

magnocellular systems in the Brain (Stein, 2001; Ramus, 2003; Ramus et. al. 2003). It 

is argued that when abnormality occurs within the magnocellular system of the medial 

and lateral geniculate nucleus and tactile domain that may lead to visual and auditory 

deficits (Callburda et al, 1994; Stoodley et al, 2000; van Ingelghem et al., 2001). 

 

� Tenet of visual deficit theory 

Because of the deficits in magnocellular neurons in the occipital cortex, the visual 

sensitivity and fine detail (spatial sensitivity) are affected. This affects the entire 

magnocellular system (Stein, 2001). If the system is deficit, many cognitive 

dysfunctions appear that are reflected on reading skills or the process of letters and 

words recognition during reading. This leads to confusions between the similar 

pattern of letters of words (i.e. b/d; m/n; c/e) (Habib, 2000), and slower temporal 

order judgment (Hari, Renvall, & Tanskanen, 2001). Deficient or poor temporal order 

judgment results in phonological deficits leading to reading disorders (Pavlidis, 1983; 

Dodgen, & Pavlidis, 1989; Liddlea et al., 2009). Due to the posterior disruption in 

parietal cortex, an abnormality occurs in binocular control and visuospatial attention 

occur (Stein, & Walsh, 1997; Hari et al., 2001; Valdois et al., 2004). Abnormalities of 

the magnocellular layers of the lateral geniculate nucleus (LGL) result in poor 

sensitivity of visual motion, which hamper the processing of letters and words of 

texts. It is assumed that dyslexic children have immense ophthalmologic problems; up 

to 70% of dyslexics exhibit disturbance in binocular vision and ocular tracing or 

motion perception (Habib, 2000). The results from the study of word identification 

performance between dyslexics and controls showed that dyslexics were slower at 

given blur words with surrounding stimuli tasks. This may mean that the dyslexic 

children exhibit visual deficits (Spinelli et al., 2002).   

 

Similarly, Pavlidis (1981b, 1985), Dodgen and Pavlidis (1989) argued that abnormal 

(erratic) eye movements that have a lake of fixation during reading are a 

constitutional cause of dyslexia. In a review by Pavlidis (1985), he concluded that one 

of the sources of dyslexia is an erratic eye movement that ameliorates the reading 

proficiency. That is dyslexics have abnormal or disordered erratic eye movements that 

may occur due to the malfunction(s) of brain. This insight comes from an experiment 

carried out among dyslexic children and matched normal and advanced readers 
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(Pavlidis, 1981b). The researcher used systematically designed non–reading tasks. 

Words were illuminated and replaced with lights and participants were to follow five 

lights illuminated placed equidistantly in a horizontal order. The results revealed that 

dyslexics showed more erratic eye movements than matched control group recruited 

in the study (i.e. retarded readers and normal or advanced readers). Furthermore, 

significantly greater erratic eye movements were found to occur in the dyslexic 

children showing a greater number of regressions. Such study was carried out later by 

the same researcher extending a comparison among dyslexic children, retarded 

readers and matched normal or advanced readers. The study also revealed similar 

results confirming that the dyslexic children exhibited more erratic eye movements 

than retarded readers and advanced readers indicating a greater number of regressions 

and fixation difficulty (Pavlidis, 1985). 

 

� Tenet of auditory deficit theory 

Auditory processing deficit is another sort of magnocellular deficit theory of dyslexia. 

This hypothesis was initially proposed by Tallal (1980) and it has been consistently 

extended. The auditory neurons that are found in the thalamus where magno cells and 

systems are considered to play a key role in temporal processing (Stein, 2001). Deficit 

in the large number of neurons of magnocellular system affects quick and precise 

processing of respondents to the auditory stimulus (Stein & Talcott, 1999). This is 

basically related to the low level of sensory temporal processing which ultimately 

leads to poor reading performance (Stein, 2001; Amitay, Ahissar, & Nelken, 2002).   

 

Dyslexic subjects face difficulty in perception of rapidly changing auditory stimulus 

and understanding rapid speech elements. This might theoretically affect 

segmentation and understanding of phonological units (Tallal, 1980). It was 

evidenced that dyslexic subjects had poorer performance on auditory perceptual tasks 

compared to control adult subjects (Petkov et al., 2005). Similarly, a significant 

number of dyslexics were identified with auditory deficits in the extensive study by 

Ramus et al. (2003). It is argued that subjects with dyslexia tend to exhibit poor 

performance in tasks of temporal order judgment and repetition, discrimination of 

frequency and intensity, gap detection, detection of illusory movements, detection of 

frequency and amplitude modulation, categorical perception of phonemes and non–

speech analogies and backward masking (Rey et al., 2002; Amitay, Ahissar, & 
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Nelken, 2002; van Ingelghem et al, 2001; Goswami et al, 2002; McArthur, & Bishop, 

2001). 

 

However, Bertherton and Holmes (2002) did not find the association of general 

auditory temporal processing difficulties to reading difficulties. From an extensively 

conducted study, Ramus et al. (2003) also support this point of dispute. Therefore, 

phonological deficit in dyslexics may occur without the presence of auditory 

processing impairment. 

 

2.2.2.2.3 Cerebellar theory of dyslexia 

The primary function of the cerebellum is to maintain motor control, second to that it 

takes part in the cognitive functions as well (Ramus et al, 2003; Wofl, Rapoport, & 

Schweizer, 2009).where it works as an autopilot for quick perceptual inputs and fine 

tuning motor performance (Stein, 2001). In addition, it plays a role in non–motor 

activities associated with cortical and subcortical areas of the brain and the limbic 

system as well as the prefrontal cortex (Schmahmann, 1997; Ramnani, 2006). The 

cerebellar functional deficit theory is supported by a couple of researchers (Nicolson, 

& Fawcett, 1990; Nicolson, Faoicett, & Dean, 2001; Brown et al., 2001) which 

postulate that the mild dysfunction of cerebellar properties may affect the articulation 

resulting in poor phonological representations and skills, and subsequently reading 

disorders. Automatic capacity is lead by cerebellar properties (Stein, 2001) with the 

weaker capacity in automation causing weaker grapheme–phoneme correspondences 

in dyslexics (Ramus et al., 2003). In addition, dyslexic subjects show poorer 

cerebellar properties in time estimate related tasks than control subjects (Nicolson, 

Fawcett, & Dean, 1995). 

 

Many researchers have reported that the cerebellar regions are anatomically different 

or asymmetric in the subjects of dyslexia. For example, a study by Brown et al. (2001) 

revealed that the volume of gray matter in the right and left hemispheric regions of 

lobule VII was of diminished volume relatively in dyslexics. Similarly, Brambati et 

al. (2004) also reported that the gray matter in the bilateral cerebellar nuclei was 

significantly reduced in total volume. Additionally, functional impairment of 

cerebellar elements in subjects of dyslexia compared to control has been also noted in 

the literature. Brunswick et al. (1999) and Nicolson, Faoicett and Dean (2001) 
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reported that less activation of the units of brain in cerebellar areas in the routing of 

phonological word and pseudo–word tasks are the cause of dyslexia. Similarly, the 

right superior temporal gyrus, the right post–central gyrus and left cerebellum were 

observed as less activated (Stoodley, & Schmahmann, 2009). 

 

 2.2.2.2.4 Neuro–sequential–ophthalmokinetic theory of dyslexia  

The basic explanation of dyslexia is that dyslexia is a syndrome originates from 

neurobiological impairments and malfunction which represents many difficulties such 

as problems in accurate and/or fluent word recognition and by poor spelling and 

decoding abilities (Pavlidis, (1981, 1985a; IDA, 2002 & 2004). Reading involves in 

the manipulation of numerous neurons located in different brain regions, for example 

some part of brain neurons (i.e. perisylvian gyrus of left hemisphere) and oculomotor 

nerves. Giving emphasis that the sequential movements of such neurons should be 

responsible for fine–tune of language and visual centers controlling reading, spelling, 

sequencing, synchronization, concentration, timing, nonverbal ophthalmokinesis etc. 

Giannouli, & Pavlidis, 2014). Giving emphasis that the sequential functions of such 

neurons should be responsible for fine–tune of language and visual centers controlling 

reading, spelling, sequencing, synchronization, concentration, timing, nonverbal 

ophthalmokinesis etc. It is because the process of reading and spelling are simulated 

by a neurocognitive functions and most of the functions are associated with the 

different parts of the brain (Pavlidis, &  Giannouli, 2014). In contrast, the malfunction 

of brain and its inherent neurons related to reading and spelling as long as these tasks 

(verbal, nonverbal sequence ones) cause to dyslexia (Pavlidis, 1981b, 1985), instantly 

opthalmokinesis dysfunctions or erratic eye movements as well as malfunction of 

sequential modality cause dyslexia (Pavlidis, & Giannouli, 2003).    

 

Pavlidis (1981, 1983, 1985a, 1985c,1989, 1990, 2000) argued that abnormal (erratic) 

eye movements is a constitutional cause of dyslexia. If this is the case, there is 

difficulty in fixation of eyes on the text during reading, thus many reading and 

spelling errors are demonstrated by the readers. This insight rejects the previous claim 

which emphasizes that the phonological deficits is the cause of dyslexia, but it stresses 

that the phonological problems occurs as the consequence of dyslexia. The auther 

considered that dyslexics’ patterns of erratic eye movements occur only in reading 

process which many scientific experiments and publications by Pavlidis have been 
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rejected (see Pavlieis, 1981, 1983, 1985a, 1985c,1989, 1990, 2000) arguing that the 

dyslexics have erratic eye movements both on verbal and nonverbal tasks (i.e., 

reading and picture objects).  

 

In a review by Pavlidis (1985) concluded that one of the cause of dyslexia is an erratic 

eye movements that ameliorate the reading proficiency. Instantly, the dyslexics have 

abnormal or disordered eye movements that may occur due to the malfunction(s) of 

brain. Such malfunctions can be reflected on reading as well as non–reading tasks and 

also in their language attentional, synchronization and sequential problems as well as 

weaker nonverbal tasks too (Pavlidis 1986, 1989, 1990, 2000). This insight comes 

from an experiment carried out among dyslexic children compared with a group of 

matched normal and advanced readers (Pavlidis, 1981). The researcher tested on a 

systematically designed non–reading tasks, that was the words were illuminated and 

replaced with lights. The participants were to follow 5 lights illuminated in an 

equidistantly placed in a horizontal order. The results revealed that dyslexics appeared 

with more erratic eye movements than matched control group recruited in the study 

(i.e. retarded readers and normal or advanced readers). Furthermore, significantly 

greater erratic eye movements were found to occur in the dyslexic children showing a 

greater number of regressions. Such study was carried out later by the same researcher 

extending a comparison among dyslexic children, retarded readers and matched 

normal or advanced readers. The study also revealed similar results confirming that 

the dyslexic children exhibited more erratic eye movements than retarded readers and 

advanced readers indicating a greater number of regressions and fixation difficulty 

(Pavlidis, 1985).  

 

Additionally, other empirical studies carried out on slow and normal readers also 

showed that dyslexics subjectives have more erratic eye movements showing an 

unusual pattern and variability of duration, attentional and hyperactivity problems 

(Bala et. al 1981). At this point, it is customary to mention that dyslexics are not only 

to make significantly more erratic eyes movements, and regressions than their 

counterparts but also show longer reaction times and more variable fixations than 

normal peers (Pavlidis 19181a, 1985b, 1985c,1989, 1990, 2000, 2004, 2005, 2006; 

Pavlidis, & Goula, 2004; Pavlidis, & Samaras, 2005).  
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It is suggested that motor sequential problems are represented in eye movement 

patterns of dyslexic subjects (Pavlidis, 1986). Thus, the malfunction of some parts of 

brain which are responsible controlling sequencing and language functions involved 

in reading is the constitutional cause of erratic eyes movements that results reading 

failure and language problems and many other verbal as well as nonverbal sequential 

problems. Thus, it can be concluded that the neuro–sequential–opthalmokinetic theory 

of dyslexia has a great significance on diagnosis of dyslexia that does not necessarily 

employ any tests for intelligence, emotional and educational problems or socio–

economic background.   

 

2.2.2.3 Other persuasions about dyslexia 

Apart from the aforementioned prominent theories of dyslexia, some other issues and 

presumptions have been proposed in the extension of causal relationship of dyslexia 

with some other aspects. These ideas do not extensively represent the cause of 

dyslexia however they cannot be totally ignored as it gives somewhat understanding 

of dyslexia and its dimensions.    

 

2.2.2.3.1 The double deficit hypothesis (DDH) 

This hypothesis was introduced by Wolf and Bowers (1999) and later extended by 

Cirino et al. (2005). Conceptually, this includes two independent entities that are 

considered to be responsible for the reading disorders, namely phonological 

processing and speed naming deficits (Wolf, & Bowers; Wolf et al., 2000). The 

conventional identification scheme of reading impairments addresses two different 

independent subtypes; single phonological deficit and naming speed deficit. That is 

the presence of phonological deficit solely in the absence of a naming speed 

disability, and vice versa (Vukois, & Siegel, 2006). Alternatively according to the 

double–deficit hypothesis, children who seem to show severe forms of reading 

impairment exhibit both phonological processing deficit and naming speed 

impairment that are the independent identifiable sources of dyslexia (Wolf, & 

Bowers, 1999). 

 

Rapid automatized naming (RAN) is the best tool used to examine participant subjects 

based on high frequency of visual stimulus (Wolf, & Bowers; Vukoic, & Siegel, 

2006). For example, randomly presented numbers, letters, colors or objects may be 
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effective to examine rapid automatized naming. Slower ability in recognition and 

decoding of rapid visual stimulus (i.e. letter/s or word/s) may contribute to the weak 

phonological performance and slower speed naming tasks is an obvious characteristic 

of double–deficit hypothesis of reading difficulty (dyslexia) (Wold, & Bowers, 1999). 

Lovett et al. (2000) and Katzir et al. (2008) included evidences in their studies that 

indicated that a substantial portion of the dyslexic subjects were identified with both 

phonological processing deficit and naming speed deficit. However (Vukois, & 

Siegel, 2006; Nijakowska, 2010) it is argued that this double–deficit hypothesis does 

not seem to be a full–length principle and still represents partial evidences. 

 

2.2.2.3.2 Genetic endowment of dyslexia 

Many past studies have tackled the heritable factor in reading disorders/dyslexia. 

There is a considerably high possibility of familial genetic transmission of dyslexia 

from parents to children. Schumacher et al. (2007) conducted an extensive review of 

evidences of genetic transmission of dyslexia at the molecular genetic level from 

parents to their children. They summed up the different study results that primarily 

agreed that the genes “DCDC2” and “KIAA0319”, found in 9 different loci of 

chromosomes, are mostly implicated in the transmission of dyslexia. In a review by 

Grigorenko (2001), genetic evidences of dyslexia have been converged from three 

independent designs of study (twin studies, familial studies and molecular genetic 

studies). Elbo et  al. (1998) clearly accounted that the evidence of familial risk of 

dyslexia in children is acknowledgeable. They revealed an odds ratio of 4.3 for 

children with dyslexic parents. The genetic segregation of dyslexia is noted to be 8 

times higher and 25–60% parents of their dyslexic children carry this disorder 

(Vellutino et al., 2004). Humle and Snowling (2009) estimated the possibility of 

familial genetic transmission to be 40% in boys and 18% in girls (p. 74). 

 

2.2.2.3.3 Asymmetrical brain structure and dyslexia 

Anatomical structural anomalies of the brain are one of the proposed causes of 

dyslexia. This has been made possible due to innovation of magnetic resonance 

imaging (MRI) or functional magnetic resonance imaging (fMRI). 

 

In the quest of the role of brain’s inter–hemispheric anomalies, it is hypothesized that 

the hemispheric deficits influence reading. In a review article, Habib (2000) has 



125 
 

discussed the deformity of right and left hemispheric volume in dyslexics. Eventually, 

he concluded that the collapse of some brain parts is the contributing factor for 

dyslexia, for example the collapse of corpus callosum interior most region (genu), 

posterior third. The occurrence of reading disorder based on this idea can be 

simplified as deformities in one or both hemispheres of brain may cause the lack of 

proper communication and coordination between them, thus producing deficits in 

segmentation and manipulation of sounds in the phonological assembly. 

 

In support of the idea of asymmetrical brain structure, Galaburda (1985) studied brain 

neuroanatomy utilizing donated brain sample. The study was carried out on four dead 

males who were earlier diagnosed with developmental dyslexia. The study revealed 

that studied brain samples were characterized with symmetry of the planum 

temporale, particularly anomalies of cerebral cortex including abnormal location and 

position of cerebral cortex structure (termed as neuronal ectopias) and its dysplasia 

(abnormal growth and development). Additionally, asymmetric structures of the 

posterior end of the right sylvian fissure, inferior frontal gyrus were found. These 

findings indicate that reading may be affected by such anomalies since these brain 

architects play an important role in the neural connectivity and may further cause face 

difficulty in associating with language regions. Another study by Leonard et al. 

(1993) underpins the association of anomalies of planum temporale to have reading 

disorder using fMRI. According to this view, the source of reading disorders is due to 

asymmetric temporal and parietal regions of the planum temporal. These are the 

regions where auditory processing of phonemes is translated into visual graphemes. 

The study showed that there was a significant difference in right planar tissue from 

the temporal to parietal bank in dyslexics compared to controls. 

 

Recently, another study was carried to measure the language related structural brain 

regions, i.e. gray matter in frontal gyrus and its functional differences in Chinese 

dyslexics and normally reading children who have the opportunity to read logographic 

script (Siok et al., 2008). The results indicated that the brain structure of subjects with 

dyslexia was identified with atypical development of gray matter in the left middle 

frontal gyrus which was significantly different from their controls. This atypical 

structure of brain region is related with the reading disorders since normal reading 

requires proper development of the left middle frontal gyrus because it acts as a 



126 
 

resource layer for cognitive and coordinative function of working memory (Leong et 

al., 2007; Chen et al., 2008). 

 

To sum up, reading difficulty or dyslexia can be best exemplified as the consequence 

of cognitive deficits is the biological deformities of various brain regions. 

 

2.2.2.4 Identification schemes for reading difficulty (dyslexia) 

It should be kept in mind that the process of identification of dyslexia is a challenging 

job. Thus, it may be influenced and limited by some factors (Pavlidis, 1990, pp. 5–8). 

The lack of a proper definition of dyslexia, contradictory data from different studies 

and population/samples, varieties of theories assuming the etiology of dyslexia, lack 

of equivocal method of identification and diagnosis, different criteria of inclusion 

and/or exclusion and group comparison (i.e. comparison between risk and control) 

 regards  mental age on IQ and chronological age and socio–economic variabilities are 

some major factors. 

 

The concern about reading difficulty (dyslexia) is growing up. It is expressed by the 

expanding researches and programs proposed and implemented to raise the literacy 

skills in children. Raising the literacy skills has been possible because of evaluation of 

children’s literacy level by teachers, the continuous assessment of overall school 

curriculum and programs, and the national target of literacy. Thus, assessments are 

acknowledged as an important tool in the detection of persistent reading difficulties 

which places the basis to plan an intervention according to the special needs. 

 

The assessment procedure enables the specification of the reading difficulty and its 

specific subgroups as well as the identification of foundation for appropriate 

teaching–learning services, and an in–depth diagnosis. According to HØien and 

Lundberg (1989), children who exhibit the risk signs for reading difficulty in first 

grade may continue to show the same signs up to reaching fourth grade (Juel, & 

Leavell, 1988). Thus, early identification of the cases is very crucial and should be 

useful for a child with the symptoms of dyslexia in two notions. First, it could help to 

characterize persistent reading difficulties, and secondly it provides a foundation to 

plan an intervention program as well as appropriate compensation program. 
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The assessment of reading difficulty should cover all symptomatic features that are 

demonstrated by a child or adult in reading schemes. However, it is suggested that 

poor reading performance should not be considered as reading difficulty (dyslexia) 

which occurs due to mental retardation (i.e., low IQ), known neurological problems, 

socially and economically backwardness and psychological (i.e. motivational and 

emotional) factors (Pavlidis, 1981a; 1985; 1990, pp. 5–8). 

 

Siegel (2006) suggested that the assessment should cover reading performance, 

spelling mistakes and ability to effectively learn mathematical tasks. Intelligent 

quotient (IQ) measurement may be needed to distinct whether a subject carries the 

possible risks of mental retardation, deprivation from environmental opportunities. 

However, it is concluded that the transcription of IQ is not a good predictor for 

identification of dyslexia. For example, Nijakowska (2010) supports the significance 

of IQ measurements during in depth assessment of dyslexia to ensure only whether 

poor reading is resulting from mental retardation, health related issues or emotional 

impairments, and/or by environmental deprivation and lack of educational 

opportunities. 

 

In addition, different researchers have suggested different areas that should be focused 

on during assessment of dyslexia. For example, Szenkovists, and Ramus (2005) as 

well as Uppstad and Tonnessen (2007) stress that the focus should be on the 

phonological transcription of the reader while Butterworth (2005), Geary and Hoard 

(2001) and Von–Aster, and Shalev (2007) suggest that the measure of dyscalculia is 

whatt may identify children with dyslexia. Similarly, Seymour, and Macgregor 

(1984), Grigorenko, Wood, Meyer, and Pauls (2000) offer to assess cognitive process 

while Christo, Davis, and Brock (2009) argue that oral language difficulty is also 

necessary to be taken into account of assessment. In conclusion, it can be considered 

that commonly suggested and practiced assessment for the identification of reading 

difficulty (dyslexia) are: (i) Measurement of phonological accuracy, (ii) Transcription 

of spelling errors and dysgraphia, (iii) acceleration of word and non–word reading, 

(iv) Appraisal of reading comprehension, (v) Transcription of cognitive process, (vi) 

Measurement of dyscalculia, (vii) oral language processing efficiency, (viii) second or 

foreign language learning ability. 
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2.2.2.4.1 Measurement of phonological accuracy 

The assessment should identify the cumulative phonological errors. The phonological 

theory of reading difficulty states that reading accuracy depends on the phonological 

efficiency of children or adults. When phonological errors exist then the reading is 

meaningless or impediment. In particular, poor phonological skills and awareness 

constitute worse performance in the representation of phonemes, syllables and/or 

word (Bruck, & Treiman, 1990; Bowers, & Wolf, 1993; Elbro et al.,1998; Temple, 

2002; Ramus et al, 2003 and 2004, Valdois, Bosse, & Tainturier 2004; Vellutino et 

al., 2004; Szenkovists & Ramus, 2005; Uppstad, & Tonnessen, 2007). Thus, the 

assessment of phonological ability and errors in both oral speech–language and 

reading is one major scheme of assessment. 

 

2.2.2.4.2 Transcription of spelling errors and dysgraphia 

Many children or adults who exhibit persisting reading difficulty may tend to 

additionally show spelling errors and dysgraphia. It is proven that a large amount of 

miscoding, reversal spellings and misspelled errors in both oral language and dictation 

are produced by those with persisting reading difficulty (Treiman, 1997, pp. 213–

214). This is suggested to be mostly due to chromosomal disorders resulting from 

their parental aggregation (Schulte–Körne et al., 1998; Bates, Luciano, Castles, 

Coltheart, Wright, & Martin, 2006). Bruck and Treiman (1990) revealed that 

dyslexics had poorer spelling performance than normal peers. Similarly, Bruck (1993) 

evidenced that the college students who were already diagnosed with dyslexia in their 

childhood span demonstrated poorer spelling skills particularly in the tasks of 

dictation, spelling recognition and non–word spelling. The results indicated that the 

overall spelling errors occur due to failure to sound mappings as well as visual 

deficits. 

 

In addition, another associated deficit in dyslexics is dysgraphic writings. 

Phonological mapping is the prerequisite for reading and writing acquisition (Hoien, 

Lundberg, Stanovich & Bjaalid, 1995; Schneider, Kuspert, Roth, Vise, & Marx, 1997; 

Rayner, Foorman, Perfetti, Pesetsky, & Seidenberg, 2001; Seymour, Aro, & Erskine, 

2003; Ziegler, & Goswami, 2005). Phonological mapping deficits affect orthographic 

reading resulting in spelling errors and phonological segmentations into written forms 

(Campbell, & Butterworth, 1985; Snowling, Stackhouse, & Rack, 1986; Hanley, 
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Hastie, & Kay, 1992; Mather, 2003). Such errors may be reflected in all regular, 

irregular or non–word writing tasks. Thus, it may be considered to assess the 

frequencies of dysgraphia in a well–structured form of assessment. 

 

2.2.2.4.3 Assessing word and nonword reading speed 

Another important area while assessing individuals for the identification of reading 

difficulty (dyslexia) is to measure word as well as non–word reading speed. Couple of 

researches revealed that those readers who have reading difficulty demonstrate a 

significantly slow rate of speed (Bowers, & Wolf, 1993; Elbro, Nielsen, & Petersen, 

1994; Ramus et al, 2003). It can be measured using text reading, speed naming, 

picture naming, non–word reading, word attack etc.   

 

Even when reading transparent orthography, the dyslexics have significantly slower 

performance in reading than their compared counterparts when time measure is 

applied. In one study conducted in children whose mother was Spanish, the language 

having transparent orthography, revealed that the children with dyslexia were found 

with worse reading performance on speed and phonological representation tasks 

(Serrano, & Defior, 2008). Furthermore, it was because of impairments in 

phonological and lexical route distinction since the participants were provided to read 

non–word and pseudo–homophonic words. 

 

Furthermore, many researchers have supported that the speed and accuracy in reading 

are the pervasive deficits for dyslexic no matter whether the orthography of the 

respective language is transparent or opaque (e.g. Zoccolotti et al., 1999; Van den 

Bos, 1998; Porpodas, 1999). Findings revealed by Wimmer et al. (2010) showed a 

contradicting result where they investigated speed and accuracy of of phonological 

and orthographic lexical decisions in German–speaking dyslexic readers compared 

with their normal reading control group. The results showed that there was no 

significant difference on these tasks performance between both groups. 

 

2.2.2.4.4 Appraisal of reading comprehension 

Reading is not only sketching of phonological sounds, but it also requires the 

comprehension of the interrelationship between a single phoneme with the other 

fragmented units of phonemes, in addition to their semantics in the form of syllables 
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or a whole word. Skillful readers must demonstrate the ability to decode and 

linguistically comprehend what they read (Tunmer, & Hoover, 1992), in contrary to 

dyslexics (Ransby, & Swanson, 2003). According to Baddeley model of reading 

(Baddeley, 1986 and 1992), reading articulatory loop is responsible for reading 

comprehension which is guided by the central executive system of memory. Thus, the 

impairment in reading comprehension appears to be due to impairments in working 

memory (Swanson, 1999). Reading comprehension is thus one important aspect that 

should be included in the full–phased assessment process of dyslexics. 

 

2.2.2.4.5 Transcription of cognitive process 

Cognitive process is the most important determinant in the acquisition of reading 

skills. Deficits in cognitive ability that occurs due to an anomaly of chromosome 

6p22.3–6p21.3 in the location of D6S464–D6S273 region result in reading difficulty 

(dyslexia) (Grigorenko, Wood, Meyer, & Pauls, 2000). This anomaly appears in 

reading performance as a phenotype of cognitive process deficits. Most of the 

dyslexics identified with cognitive process deficits have been considered to have 

phonological representational deficits, and impairment of sight of lexicon. According 

to Seymour and Macgregor (1984), an individual may exhibit an incapability to 

discriminate the spatiality of letters and may exhibit letter–by–letter processing in the 

logographic form of lexicon. This is also supported by Rack, Snowling, and Olson 

(1992) and Démonet, Taylor and Chaix (2004). Additionally, dyslexics may show 

auditory temporal order perception deficits which may be a consequence of 

diminished perception of speech sound identification (Tallal, Miller, & Fitch, 1993; 

Tallal et al., 1996). It can be assessed using rapid automatized naming, digit or word 

span, word identification and word attack, picture naming etc. Thus, assessment of 

cognitive process during the overall assessment of reading difficulty or dyslexia 

should be considered.   

 

2.2.2.4.6 Measurement of mathematical calculation 

There is an association between dyslexia and deficits in mathematical calculation. 

Some dyslexics demonstrate deficits in mathematical calculation with abnormal 

acquisition of arithmetic abilities. It exists due to neuropsychological malfunctions or 

abnormalities in subcortical regions of the brain which limits the basic number sense 

and skills (Butterworth, 2005; Von Aster, & Shalev, 2007). In a review article by 
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Geary and Hoard (2001), they concluded that dyslexics have procedural deficits that 

diminish the numerical and arithmetical counting. Thus, this area of deficits should be 

evaluated under entire process of assessment. 

 

2.2.2.4.7 Oral language processing efficiency 

Christo, Davis and Brock (2009) considered that assessment for dyslexia should 

identify the oral language difficulties. Oral language is significantly correlated with 

reading comprehension performance, since the latter relies on the efficiency of oral 

language competency. Even though some reader's fluency rate is adequate, they may 

continue to demonstrate reading comprehension deficits due to pervasive language 

difficulties particularly receptive (Christo, Davis, & Brock, 2009, p. 93). For the oral 

language assessment, it may include formal and/or informal procedures or both as the 

layer of assessment which needs to employ direct and/or indirect strategy. No matter 

what kind of assessment, but it should be based on the subject’s needs, available 

resources, professional competency of clinician or speech–language pathologist etc. 

 

2.2.2.4.8 Second or foreign language learning ability 

Learning a second or foreign language involves multidimensional components of 

language learning where the different languages may be either orthographically 

different or phonologically dissimilar. The importance of measuring of second or 

foreign language learning ability is that the various memory systems are vital in this 

process, namely,  i.e. verbal memory (Vellutino, Scanlon, & Lyon, 2000), 

phonological memory (see Cowan, 2008) and visual memory (Siok, & Fletcher, 2001; 

Koyama et al., 2008; Ding et al., 2010). If a child can learn foreign language in a 

normal pace then it can be assumed that his memory capacity is normal and he can 

learn unique units of sound which are not exist in her/his native language. In contrast, 

worse performance in second or foreign language may indicate the possibility of 

dyslexia.  At this point we must keep in mind that reading efficiency tends to be better 

in the native language than the second or foreign language (Miller–Guron, & 

Lundberg, 2000). 

 

However, the individuals with reading difficulty or dyslexia face a greater challenge 

in acquisition of second language or foreign language (Lundberg, 2002). Native 

language processing is faster than second or foreign one because of the familiarity 
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with orthographic properties (Shimron, & Sivan 1994). Additionally, if failure or 

impairments occur in native language it directly influences in the acquisition of 

second or foreign language too. This happens because language learning relies on 

phonological awareness, orthographic discrimination and cognitive ability of readers. 

Such abilities are somewhat impaired in dyslexics (Ganschow, & Javorsky 1993). 

   

A study carried out by Miller–Guron, and Lundberg (2000) examined the reading 

performance in Swedish–speaking sample with English as a second language. The 

results indicated that the dyslexics sample demonstrated significantly poorer 

performance in given English reading tasks. The sample of reading–disabled children 

with no second language reading and a sample of normal readers matched on age 

group and educational level showed better performance than the children sample that 

had dyslexia. Another study investigated Chinese primary school dyslexics with 

English as a second language where both languages (Chinese and English) represent 

distinctive orthographies (Chinese logographic and English alphabetic) (Ho, & Fong, 

2005) The results revealed that the dyslexics demonstrated significantly slower or 

weaker performance in English in terms of vocabulary, reading and phonological 

processing skills relative to non dyslexics. Thus, assessing the second language or 

foreign language performance in those with persisting reading difficulty may be 

justifiable since reading difficulty is considered as a language based learning 

disability (Bishop, & Snowling, 2004). 

 

2.2.2.4.9 Analysis of the patterns of eye movements 

Most of the attempts to develop appropriate identification approaches for dyslexia are 

focused on verbal tasks, however nonverbal tasks like analysis of data about the 

pattern of erratic eye movements (opthalmokinesis) is shown as an alternatively 

unique and attractive method to identify children who are mostly at risk for dyslexia 

(see, Pavlidis, 1981a, 1981b, 1985, 1990, pp. 5–8). This is because eye movement is 

suggested to be a preliminary good indicator of reading proficiency in both young and 

elder groups (Pavlidis, 1981b). In addition, study of eye movements can substantially 

provide a mapping of eye movement and fixation patterns during reading process 

(Pavlidis, 1981b, 1985). 
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It is important that each individual reader needs to have systematic eye movements to 

have  good performance in reading. This is essential not only in reading but also in 

other tasks that require sequentially systematic eye movements. If a child has erratic 

eye movements then he/she shows difficulty in fixation of eyes on the intended letters 

or graphemes during reading. A study was carried among the children of 10–16–

years–old dyslexics compared with matched normal readers on age, intelligence, 

socioeconomic background etc. (Pavlidis, 1981b). Dyslexics’ had reading difficulty 

showing bizarre writing and often included many reversals. The results clearly 

showed that participants with dyslexia showed inconsistent eye movements compared 

to their counterparts. The members of dyslexic group were significantly poorer to 

follow the given light stimulus in both forward and regressive directions. 

Furthermore, the author stated that such comparisons were further tested in dyslexics, 

normal, fast, and backward readers. The results showed similar problem of erratic eye 

movements in dyslexics. They further revealed that dyslexics showed have severe 

sequencing disability not only reading, but also in other tasks requiring stability of eye 

movements (see Pavlidis, 1981b; 1985). 

 

Similarly, Dodgen, & Pavlidis (1989) argued that an early identification of risk cases 

is vital which can be possible through an examination of temporal/successive 

processing ability at a younger age or before he/she goes to school. This experiment 

was basically similar to the one carried out by (Pavlidis) 1981b, 1985). However, it 

extended the examination of temporal performance based on the eye movements as 

well as timing, auditory ability. They found that dyslexic children were significantly 

worse compared with non–dyslexic ones on temporal performance. 

 

The pattern of eye movements and prediction of delayed reading proficiency was 

examined by Jost (1988) who conducted a study using similar method and materials 

developed by Pavlidis (1981b). The researcher examined the reading performance of 

children attending the first semester of schooling and it was followed up later on when 

they reached at second and third grades. The accuracy of prediction was reported to 

be 91.51%. 
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In sum, It can be suggested that the study of the pattern of eye movements can be one 

of the important approaches for early identification of dyslexia to help predict future 

reading performance. 

 

2.2.2.5  Different strategies of assessments for identifying reading difficulty 

(dyslexia) 

Assessment in the identification of reading difficulty (dyslexia) should be based on 

two important aspects. Firstly, the level of validity of procedure and instrument 

should be taken into consideration. Secondly, availability of information and/or data 

provided by informants should be valid and reliable. Such aspects may direct to 

choose the appropriate type of assessment, for example formal and/or informal type of 

assessment. Alternatively, these may indicate to direct and indirect assessment that 

refers to information or data obtained through direct participation and response of 

subjects (readers) on given tasks or from second person respectively. The bases of 

assessment have been explained in the previous section of speech–language 

impairments; thus a very brief overview relating to reading difficulty is presented in 

this section. 

 

2.2.2.5.1 Formal and informal assessment of reading difficulty  

For the identification of reading difficulty, both formal and informal types of 

assessment are crucial. Following these types of assessment, there should be 

conscious about obtained data and its interpretation, supported by statistical outcomes, 

provide a benchmark to compare with previous studies and established 

norms/standards so that conclusions could be drawn. 

 

The formal model of assessment utilizes standard cut–off values, instruments/tests 

and procedures which are already valid, reliable with a specific criteria or norms 

(Johnston, & Rogers, 2001, pp. 377–389; Hasbrouck, & Tindal, 2006; Nijakowska, 

2010). Therefore, the assessment tool should be initially employed to establish such 

basic underpinning components of validity, reliability that allows to replicate on 

similar sample characteristics later on. This might be applicable after layers of 

assessment and improvements which has a strong predictive power in the 

identification of reading difficulty. This becomes a strong because reading related 

assessments requires the involvement of multidisciplinary professionals and 
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technicians as well as multiple tasks and this is possible after the repeat of assessment 

and cross–validation (Lehtola, & Lehto, 2000; Reid, & Wearmouth, 2009; Afflerbach, 

2011, pp. 5–7). 

 

On the other hand, informal assessment of reading is also an important approach 

which is planned and implemented by the less professionals, including teachers, 

parents, peers, trained practitioners or even self–evaluation etc.. It differs from formal 

assessment in terms or lacking validity, and reliability in addition to lack of any 

norms and criterion protocols. Informal assessment is believed to be important 

because it serves as a preliminary effort of early identification of cases at risk. So it is 

considered as an initial or first–layer assessment which could be used as a basis for 

formal assessment, because it picks up the cases with risk for reading difficulties 

based on the informants who are very familiar with the subjects.     

 

The major distinction between norm referenced and criterion referenced protocols of 

assessment of reading difficulty is that the norm referenced protocol compares the 

performance on national standard whereas criterion referenced protocol identifies the 

disabled child or adult based on performance below a preset criteria. This is designed 

to provide content and performance based assessment outcomes on given reading 

tasks. 

 

2.2.2.5.2 Direct and indirect assessment of reading difficulty 

Direct and indirect assessment for reading difficulty are considered to be the strategic 

procedures of formal and informal assessments, because such types of assessments 

facilitate to implement the tests/instruments in a structured or flexible mode of 

assessment respectively. 

 

Direct assessment refers to the procedures under which participants have to respond 

by themselves on the given tasks or instruments. This kind of assessment is more 

reliable giving factual performance on reading tasks yielding a high sensitivity 

(Miltenberger, 2012, p. 18). In general, formal assessment is implicated in this type of 

assessment thus trained researcher’s or professional’s involvement is vital to obtain 

multidisciplinary information. It serves in reducing the false positive and false 

negative cases which is a strong pro of this type of assessment. For direct assessment 
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of reading difficulty, formally standardized instruments and procedures are followed. 

However, some limitations are noted to this type of assessment. Importantly the high 

cost demand it places and the lack of representation of the population characteristics 

because it is a type of clinical assessment and mostly depends on referrals. Lastly, it 

needs a highly qualified administrator because in most of the assessment schemes, it 

requires time–bound responses and some strictly structured procedures. 

 

The indirect assessment of reading difficulty refers to such approach under which 

information or data about reading difficulty are obtained from a second person other 

than the individual at risk. The informants are considered to be the stem source of 

information making his/ her perception or opinion are considered to be the foundation 

of decision making. Such type of indirect assessment of reading difficulty is useful to 

make a referral for the in–depth assessment or diagnostic assessment. Any type of 

screening or questionnaire administered to teachers, parents and peers may provide a 

greater benefit to the whole assessment since the informants could provide very basic 

information through their contact in everyday life and learning process (Rafoth, 

1997). Some important guidelines which may strengthen the overall screening 

outcomes include goal setting that should be appropriate, based on subjects’ needs, 

the best assessment should be chosen from the available, the instruments should be 

valid. In addition, some anecdotal records related to the reading problems prior to 

screening may be suggestible to be reviewed and incorporated if they seem vial for 

planning and running of assessment. Such records can be important evidence which 

are recorded by either parent or caregiver or school nurse/teachers. The recording 

should be based on reading problems observed in natural setting. 

 

Indirect assessment for reading difficulty by teachers or parents’ screening is valid 

when it is cross–checked by direct assessment which ensures the sensitivity and 

specificity of referred cases. There may be a high possibility of false positive cases 

who are misidentified with developmental reading difficulty. This may happen 

because of inappropriate working definition, procedural errors (Turner, 1997, p. 222) 

and ‘Matthew Effect’ –children from poor socio–economic background have less 

access and opportunity to be exposed in cumulative reading and reading materials 

(Merton,1988). However, indirect assessment may be feasible to be employed in 

mass–based identification; the results achieved through indirect assessment is 



137 
 

believed to represent population characteristics of reading difficulties and so it could 

be generalized to plan special need services and aid in policy making (Law et al., 

2000). In addition, it reduces the cost of assessment through the possibility of it being 

carried out by non–professionals like teachers, parents, peers etc., and its ability to 

cover a large number of subjects or children within short time and with little resources 

(Washington, & Craig, 2004).   

 

2.2.2.6 Prevalence of dyslexia 

The prevalence of reading difficulty (dyslexia) presented in previous studies seems to 

be widely varied. Variations rely on the methodological strategies that are employed 

across the studies. Miles (2004) also discussed  some additional factors that contribute 

to such variation of the prevalence figures of dyslexia. They primarily presented three 

issues that cause variation of prevalence; these are different language, lack of full–

phased assessments, and difficulty in assessing symptomatic variations of dyslexia, 

for instance mild to severe. 

 

The U.S. Department of Education in 2007 as cited by Christo, Davis and Brock 

(2009), stated that 66% of the 6–12–year–old and 67% of 13–17–year–old students 

were identified with specific learning disabilities, of which the majority (80–90%) 

were identified with reading difficulty (dyslexia) (p. 29). Other authors reported that 

at least 2 to 3 percent of the total population suffer from dyslexia (Pavlidis, & 

Giannouli, 2003) while Habia (2000) states that 10% of the population show 

symptoms of dyslexia, and similarly stated by Zabell & Everatt (2000). The range of 

prevalence of dyslexia in Indian children has been reported to be 2–18% (see 

Mogasale et al. (2012). Huston (1992) has reported that such prevalence figure may 

range from 2–25 % depending on methodological procedures employed in the study. 

According to the International Dyslexia Association (2006), 20% of the population 

exhibits some form of learning disability, from which 85% percent are considered to 

have dyslexia. Miles (2004) distinctly estimated the prevalence to be 6 percent of mild 

cases and 3 percent of severe cases. A study carried out by Roonqpraiwan et al. 

(2002) among primary school children, that sought to compare the prevalence of 

dyslexia through teacher's screening to direct assessment strategy, revealed that 6.3 % 

of first to sixth grade children were identified with dyslexia and 12.6% were indicated 

with probable dyslexia. 
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A study carried out to explore the subtypes of specific learning disabilities among 

1134 primary school children aged 8–11–year–olds, which employed cross–sectional 

multi–layered screening, and finally a composite test including reading, 

comprehension, writing and mathematical calculation revealed that 11.2% of children 

were identified with clear signs of dyslexia (Mogasale et al., 2012). More recently, an 

attempt was initiated by Dhanda and Jagawat (2013) to identify prevalence and 

patterns of specific learning disabilities in primary school children aged 6–13–year–

olds. The initial screening denoted 148 children were likely to be positive cases of 

dyslexia; final diagnosis showed prevalence to be 21.62% (32 out of 148). 

 

Possible factors which vary prevalence may be geographical location, language 

characteristics, gender, hereditary factors, study methodology and skills of the 

researcher (Leong and Joshi, 1995, para 1st, p. 1). Most authors and researchers agree 

on the gender variation of prevalence that is prevalence is higher in males than 

females (Huston, 1992; Pavlidis, 1990. pp 5–8). For example, the ratio of male and 

female was suggested to be 5:3 respectively by Pavlisis (1990) and 6:1 by Hustan 

(1992). Similarly, a study by Roonqpraiwan and his colleagues (2002) also supported 

the gender variation of prevalence of dyslexia indicating that males showed greater 

prevalence than females; the ratio of male to female was estimated to be 3.4:1 

respectively, with a reported comorbidity of ADHD in 8.7% of the dyslexic children. 

 

However, some studies have reported that there is no significant variability in 

prevalence figures of dyslexia between males and females (Shaywitz et al., 1992; 

Lubs et al., 1993; Pennington, & Smith, 1991; Flynn, & Rahbar (1994). Similarly, 

Dhanda and Jagawat (2013) and Christo, Davis and Brock (2009) also suggested that 

the higher prevalence figure in males might be the result of biased observation of 

behavior lacking obvious criterion for measurement (p. 30). Maturity factor may also 

be an explanation where the difference in prevalence figure regarding gender variable 

is suggested to be due to earlier maturation of girls than boys in reading related ability 

and skills, which might be abolished as age increases (Siegel, & Smythe, 2005, p.475) 
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2.2.2.7 Treatment of development reading failure and compensatory 

programme treatment of reading difficulty (dyslexia) 

Treating dyslexia is a challenge; however progress is reported in the domains of 

literacy acquisition (i.e. reading, spelling/writing and comprehension) in dyslexics 

through measures of remediation which is needed for independent learning to read 

(Johnson, 1986, pp. 257–258). To treat dyslexia, a proper planning and 

implementation is essential including multiple treatment strategies depending on the 

critical symptomatic characteristics of dyslexia and severity. Additionally, treatment 

should be based on the difficulties persisted by a particular subject, and this should be 

based on the valid clinical data as other medical diagnosis. The source of valid data 

comes from a valid diagnosis. Literally, the diagnosis investigates etiological 

background of dyslexia in a enough details based on individual basis and the 

outcomes from the diagnosis should be utilized in the planning of treatment. Thus, it 

should be kept in mind that treatment schedule should focus on a subject–based 

intervention which adhere a  scientific value.   

 

There are few published works that have emphasized about the treatment of 

developmental dyslexia suggesting treatment should be focused based on the 

characteristics and subtypes of dyslexia (Pavlidis, 1985, 1990, pp. 5–8; Bakker, 1990; 

Lorusso, Facoetti, & Bakker, 2011). Different classifications of dyslexia have been 

proposed according to the characteristics and level of reading difficulties 

demonstrated by particular dyslexics regardlessly either younger or adult. For 

example, phonological dyslexia and surface dyslexia is highlighted by Seymour 

(1998) where a particular dyslexic may exhibit deficits in phonological awareness, i.e. 

lack of detecting phonemes, manipulate and blending of them or difficulty in 

constitute some syntactically irregular sounds etc.). Such tasks require proper sight 

and use of memory to decode the unit of sounds/phonemes. However, Bakker’s 

classification model is more popular and systematically based on usual neurological 

activation of right and left cerebral hemispheres (see Bakker, 1990). According to 

author, three type of dyslexia (named the balance model) are proposed. They are 

perceptual dyslexia (or P–type), linguistic (or L–type) dyslexia and the amalgamation 

of these two is mixed dyslexia (or M–type). The P–type dyslexia refers to the slow 

acceleration (speed) in fragmenting of sounds (phonemes), but the accuracy of 

reading is relatively greater than the reader who have L–type dyslexia. The readers 
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representing P–type dyslexia seem to be beginner in reading and prefer to read sound 

by sound in a very slow pace. On the other hand, the L–type dyslexia refers to the 

substantive amount of errors, albeit rather fast but inaccurate reading. The dyslexics 

read quickly using linguistic strategies but such strategies do not help them read with 

accuracy. Additionally, the M–type dyslexia represents the characteristics of both 

types of dyslexia just mentioned before. 

 

Based on the above mentioned classification frameworks, the treatment of dyslexia 

should change neuropsychological pathways of the brain. At this point, one would 

expect the medication to alleviate dyslexia. Hence, it is customary to infer that one 

medicine –Piracetam– was trialed for 9 months period of time in an earlier period in 

7;5–12;9–years old reading disabled children (Chase, & Tallal, 1987). The children 

participants were divided into two groups, one of them received Piracetam and 

another received placebo. The results revealed that the paracetam had partial effects in 

improving  of word fluency and comprehension.  In addition, another study also 

trialed the Piracetam in 7;6–12;11–years old children by Wilsher et al. (1987) using 

similar methodology. The findings also supported the effectiveness of Piracetam 

similar to the finding by Chase and Tallal (1987). Moreover, Winblad (2005) 

conducted an intensive review about the effectiveness of medical treatment of 

dyslexia who concluded that the effectiveness of Piracetam is modest, and more 

effective than placebo. However, he further suggested that, if it (Piracetam) is used to 

boost the reading speed and accuracy, education programme that implement an usual 

treatment approach should be concurrently compensated that would give better 

outcomes. In this regards, the usual treatment approach is to modify teaching methods 

and create appropriate educational environment and facilitate the dyslexic children 

with different ways. Any treatment schemata should activate brain regions 

(hemispheric regions) and increase phonological awareness. Yet, the mostly 

suggested usual treatment strategy and technique are to stimulate the regions of brain 

that are responsible for reading (Bakker, 1990; Breteler and Arns, 2010; Lorusso, 

Facoetti, & Bakker, 2011). 

 

Bakker proposed a model of classification of dyslexia and treatment through 

neuropsychological approach named the balance model of dyslexia classification and 

treatment. This model is a prominent that emphasizes the treatment based on three 
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types of dyslexia, namely L–type, P–type and M–type. According to this model, 

activation of  the hemispheric regions of brain is essential which can be accomplished 

employing two major strategies, for example (i) Hemispheric–Specific Stimulation 

(HSS) and (ii) Hemispheric–Alluding Stimulation (HAS). The HSS refers to the 

stimulation of the right hemisphere in L–type dyslexics that helps to improve the 

reading speed whereas the left hemisphere is activated by the HAS that helps to 

improve accuracy. The right hemisphere can be activated through visual–fields that is 

related to HSS. One can present reading materials by figure touch, tactile stimulation 

procedure, of the left hand of a L–dyslexic reader as well as presenting words in the 

left or right. Additionally, the word stimulations can be presented in left or right 

visual field that demands dyslexic subjects to read words in loud manner and through 

auditory channel (articulation). The right hemisphere can be activated through visual–

fields that are related to HSS. Additionally, the word stimulations can be presented in 

life or right visual field that demands dyslexic subjects to read words in loud manner 

and through auditory channel (articulation).  

 

On the other hand, the HAS also refers to the activation of both hemisphere of brains 

but the strategies are different from HSS. In this paradigm, words are suggested to 

print in an unusual and complex fashion in different typefaces. This type of stimulus 

is perceptually complex which is useful to activate the right hemisphere in L–

dyslexics. Moreover, the P–type dyslexics can be benefited by scheme that consists 

analysis of sounds opportunities. Thus, rhyming and temporal ordering of letters are 

appropriate, and the left hemisphere–alluding stimulation also can be used, for 

example complex words presented in left visual field. 

 

Additionally, Lourusso and Parini (2010) also submitted enough evidences from 

many empirical studies carried out across different language and countries 

emphasizing the effectiveness and validity of the balance model of dyslexia and its 

treatment. Recently, Lorusso, Facoetti and Bakker (2011) implemented an 

intervention programmes in school age children with developmental dyslexia (age 

ranged from 7–to–5 years) to evaluated the effectiveness of different treatment 

schedule designed according to the type of dyslexia (i.e. P–type, L–type or M–type of 

dyslexia). The participants were presented firstly with the stimulation targeting to 

both cerebral hemispheres, and secondly with the hemispheric specific stimulations 
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displayed in a computer screen; they were standard visual stimulus. In this regards, 

HSS provides RH stimulation in L–type dyslexia, LH stimulation in P–type dyslexia, 

and stimulation of the RH followed by stimulation of the LH in M–type dyslexia. The 

results suggested that the accurate classification of dyslexia is essential in effective 

treatment of various types of dyslexia, and it should include different components of 

reading, spelling skills with a well–defined goal of treatment. More importantly, the 

study revealed that the visual hemispheric–specific stimulation (V–HSS) was the most 

effective treatment for the improvement of reading accuracy in P– and L–type 

dyslexic children whereas the right hemisphere–inappropriate stimulation (R–HSS) 

appeared with a statically ineffective. This study further suggested that the HSS 

should be encouraged in the treatment of dyslexia that can boost in the improvement 

of reading accuracy. 

 

However, Dryer, Beale and Lambert (1999) did not find any support or evidence the 

improvement in both both P–type dyslexics (mean age 9;7–years) and L–type ones 

(mean age 9;9–years) by employing treatment schedule based on the balance model of 

dyslexia. 

  

From the insight of neurophysiology, some studies evidenced that treatment of 

dyslexia may be possible and it should be based on a neurophysiological model which 

provides neurofeedback opportunity to the brain regions. For example, the superior 

temporal gyrus and certain adjacent areas of brain are important in normal reading 

comprehension, but if these areas are less engaged or passive then there is high 

possibility of dyslexia (see Walker, & Norman, 2006 review). Thus, these areas are 

possible to function in a normal way in dyslexia by the neurofeedback training. An 

empirical study was conducted in the sample of dyslexics (11 males and 8 females; 

average age = 10;3; range 8;0–15;9) and results were compared with their control 

participants (Breteler, Arns, Peters, Giepmans, & Verhoeven, 2010). The computer–

based neurofeedback was provided based on the outcomes of the Quantitative 

electroencephalography (qEEG) assessment data. Eventually, the results revealed that 

the neurofeedback training significantly improved spelling performance, but no 

improvement was reported in reading speed. The authors further suggested that the 

feedback should be developed and provided based on the type of dyslexia. 
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Some researchers have proposed and advocated on using multimedia method with a 

purpose of treating children with dyslexia. Computer–based tasks for dyslexics may 

be best suitable in this regards. For example, Pavlidis (1981b, 1985) and Dodgen and 

Pavlidis (1989) have purposed and is using a Pavlidis Multimedia Method (PMM) 

developed based on the dyslexic child’s clinical psycho–educational profile and the 

laws and theories of learning and motivation. However, this program was designed for 

primary school level Greek dyslexic children, it seems to be useful reference while 

designing treatment program for other dyslexics whose mother or spoken language is 

not Greek. The main focus of the program is to assist children with dyslexia develop 

and increase their decoding, perceptual and language skills via structured learning, 

immediate feedback, and repeated practice to strengthen connections. This is an 

individualized, automatized program that gives opportunity to each single participant 

to tackle on vocabulary, intonation, reading, spelling, fine motor skills, letters, math 

tables and number recognition. The entire evaluation of results involves analyzing 

personal information (i.e., sex, age, grade etc.) as well as their progress on the tasks 

given and is depicted the rate and level of results or ability. Eventually, teacher(s) is 

supposed to evaluate the entire scores of each participant child on the individual basis. 

The author/searcher intends to pay attention to researchers as well as practitioners and 

teachers, “the effectiveness of such a training will depend on whether any gains in eye 

movement efficiency transfer to reading performance as well” (Dodgen, & Pavlidis, 

1989). 

 

Moreover, some treatment programmes are developed and implemented particularly 

based on the phonological theory of dyslexia which have focused in the raising the 

awareness to phonological stimulus (Lie, 1991; Aboras, Salama, Abdou, & Elbanna, 

2012). Importantly, Aboras et al. intervened on 6;6–10;6–years–old dyslexic children 

employing an adapted treatment model that consists a phonological training (i.e., 

Phonological Awareness Training for Reading Program) which was originally 

developed by Torgesen and Bryant (1994). The participants were tested before 

intervention (pretest), after intervention and a follow–up intervention after one year 

comparing their performance with another group of similar dyslexic children but 

without any interventional training. The segment of treatment included phonemes or 

sounds blending, sound segmenting, reading and spelling activities provided twice a 

week with session duration from 25 to 30 minutes and lasted from 32 to 39 sessions in 
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sum. The results clearly indicated that there was significantly enough evidence of 

improvement of treatment in reading, spelling indicating dramatic improvement was 

reported in younger dyslexic subjects than older ones (i.e., below 9 years of age). 

Such improvements in control dyslexics were reported without any astonishing 

indication compared to their dyslexic treatment group. 

 

In sum, the productivity of treatment efforts depends on the type of dyslexia and 

proper classification. Thus, the development of appropriate treatment modules based 

on type of dyslexia is suggestible. In addition, treatment in younger age is more 

effective that constrains to early diagnosis of such disability. 

 



145 
 

2.3 Study – III: Co–occurrence of Reading Difficulty (Dyslexia) with Speech–

Language Impairments 

2.3.1 What past studies have indicated about the relationship between 

reading difficulty and speech–language impairments? 

The co–occurrence between reading difficulty (dyslexia) and speech–language 

impairments is an accounted issue that is widely presented in the growing the body of 

literature. However, the volume of the studies are very few yet. The co–occurrence 

between these disorders is clinically identified and refers to the concurrent presence 

and persistence of these two difficulties (Bishop, & Adams, 1990; Scarborough, & 

Fowler, 1993; Snowling et al. 2000; Catts, Adlof, Hogan, & Weismer, 2005). The 

consequence of such co–occurrence affects not only in educational attainments but 

also lifelong quality (Snowling et al., 2000; Snowling et al., 2001; Dockrell,  Lindsay, 

& Palikara, 2011; McCormack et al., 2011). 

 

According to the commonly followed standard diagnostic criteria, a child having both 

speech–language impairments and dyslexia have adequate hearing ability and no 

major handicapping conditions like known neurological and behavioural disorders as 

well as adequate instructional opportunities and show general cognitive abilities 

whether such  factors may interfere with learning (Lyon, Shaywitz, & Shaywitz, 

2003; Bishop, & Snowling, 2004). An argument of Catts (1991) stated by Bishop and 

Snowling (2004) indicates, “Many cases of dyslexia are best characterised as 

instances of a developmental language disorder, a disorder that is present early in life 

and manifests itself in different ways during development” (p. 164). 

 

The theoretical base of the co–occurrence of these disorders is that the children with 

specific language impairments also exhibit deficits in semantics, syntax, and discourse 

in the presence of normal nonverbal cognitive abilities (Tager–Flusberg & Cooper, 

1999). Likewise, children with dyslexia demonstrate early deficits in semantics and 

syntax (Gallagher, Frith, & Snowling, 2000; Snowling,  Gallagher,  &  Frith,  2003). 

Pavlidis and Giannouli (2003) also argued that the severity of dyslexia is influenced 

by opaque morphology of a particular language which appears as the form of 

phonological processing difficulties in children with dyslexia at a higher rate than 

their counter peers since orthographic decoding ability and skills are primarily vital in 

the process of literacy acquisition (Bishop, & Snowling, 2004). 



146 
 

 

Catts et al. (2005) revealed that specific language impairments (SLI) and dyslexia are 

distinct disorders; however they are potentially comorbid developmental language 

disorders. They further argued that a deficit in phonological processing deficits ensue 

that the both disorders represents similar deficits (namely phonological processing 

deficits) that appears in both speech–language impairments and dyslexia. In addition, 

Bishop and Snowing (2004) carried out an extensive review to demarcate the 

theoretical overlap between specific language impairments and dyslexia. They argued 

that both disorders are distinct but at some level appear as comorbid. In particular, 

they stated that the children with SLI make many errors in assembling pseudowords 

and nonwords reading and spelling. Similarly, the proportional relationship between 

SLI and dyslexia is accounted in term of phonological processing deficits are common 

not only in dyslexics but also children with SLI. The authors further concluded that 

the semantics is one of the most indicators in reading but correspondingly they 

demonstrate language problems in a wide range. 

 

A couple of studies have focused on different perspectives co–occurrence of these two 

disorders. Bishop and Adams (1990) have suggested that the co–occurrence of 

speech–language impairments and dyslexia concurrently exists in some cases, but not 

in all. In those cases who have both problems in early developmental stage may be 

recovered by the age of 5 or 6–years without any intervention, particularly speech–

language impairments which may contribute to the reduced rate of co–occurrence in 

adolescence or adult population (Bishop, & Adams, 1990; Lewis, Freebairn, & Taylor 

(2000; Pennington, & Bishop, 2009) even though, there is a potentially possibility of 

high risk of dyslexia in later stage (Lewis, Freebairn, & Taylor (2000). If the children 

continue persisting speech–language impairments an apparent results occur as a co–

occurrence between oral communication impairments and reading difficulty 

(dyslexia) (Bishop, & Adams; Pennington, & Bishop). 

 

The co–occurrence between such disorders have been quantified to some extent in the 

past studies. However, most of them have attempted focusing on estimating the 

comorbidity of speech and language impairment with dyslexia rather than the 

comorbidity of dyslexia with speech and language impairments. A study conducted by 

McArthur, Hogben, Edwards, Heath and Mengler (2000) indicated that there is equal 



147 
 

possibility of co–occurrence of these two disorders at the same time. They revealed 

that approximately half of the school age children (i.e., 53%) were found that they 

were persisting reading difficulty and had impaired language at the equal same rate. 

Furthermore, it is indicated that the chance of co–occurrence of reading difficulty 

(dyslexia) with speech–language impairments is very high. For example, one study 

revealed that 40% of the primary school children with a family history of dyslexia 

were following therapy who had also speech or language impairments (Carroll, & 

Myers, 2010). Similarly, McArthur et al. (2000) reviewed some past studies that 

indicated that the rate of cases with specific reading difficulty (i.e., dyslexia) with 

language impairments varied from 19.0% to 63.0% and the children with specific–

language impairments who were also persisting with reading difficulty (dyslexia). 

Instantly, they indicated that the range may vary from 12.5–to–80.0%.   

 

The nature of speech–language impairments and reading difficulty (dyslexia) are 

similar in a sense that both of them have phonological disorders. Primarily, it is 

argued that the role of phonological efficiency is crucial not only in appropriate 

speech performance but also it is essential for mastery in reading (Hoien, Lundberg, 

Stanovich, & Bjaalid, 1995; Schneider, Kuspert, Roth, Vise, & Marx, 1997; Catts, 

Adlof, Hogan, & Weismer, 2005). Thus, the presence of phonological processing 

deficits that may occur with other cognitive deficits mostly contributes to have the 

comorbidity between speech and language disorders with dyslexia (Carroll, & 

Snowling, 2004; Catts, Adlof, Hogan, & Weismer, 2005). The figurative evidences 

show that the comorbidity rate between speech–sound disorder and dyslexia is stated 

to fall between 25%–30% (Peterson et al., 2009). Thus, this figure of comorbidity 

may be one that reciprocally corresponds the quantitative relationship for both 

disorders. If this is the case then it is supposed that the co–occurrence between 

phonological impairments and reading difficulty may be higher than these figures. It 

is stipulated that the rate of the comorbidity between such disorders is assumed to be 

in a range of 30% and 50% (Gilger, Pennington, & DeFries, 1991). Taylor, Freebairn, 

Hansen and Lewis (2007) revealed that the moderate to severe  language impairment 

was correlated with early literacy acquisition and writing skills in preschool children. 
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On the other hand, language impairment is one that correlates with dyslexia since 

normal language processing is vital for reading comprehension (Snowling et al., 

2000). Scarborough and Fowler (1993) stated that the probable rate of 40–75% of the 

preschool aged cases identified with speech–language problems may develop reading 

related difficulties later on of their formal school. The mentioned studies indirectly 

accept the corresponding correlation of not only language impairments with dyslexia 

but also dyslexia with language impairments somehow, because 40–80% of the 

language impaired cases may have dyslexia equally. However, in what frequency of 

cases of dyslexia are correlated with language impairments that is one issue that 

remains to be addressed. 
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CHAPTER – III  

METHOD AND MATERIALS  

 

3.1 Study–I: Method and Materials  

 3.1.1 Participants 

 3.1.1.1 Teacher participants  

Altogether 149 primary school teachers (143 female and 6 male) participated in the 

study for the purpose of screening children of their teaching grades. They all agreed to 

participate by signing a written consent. Forty–eight primary school teachers, 47 

female and 1 male, participated in Incidence Study–I, and 101 teachers, 96 female and 

5 male participated in Incidence Study–II. All of them were teachers who among 

other subjects also taught language arts (Nepali) and were employed in community or 

institutional schools. Regarding the overall qualification of teacher participants, 3 

(2.02%) of the teachers had an M.Phil., 20 (13.42%) of them had a master’s degree, 

69 (46.31%) had a bachelor’s degree, 46 (30.87%) had a higher secondary certificate 

and 11 (7.38%) teachers had the qualification of a school leaving certificate (SLC)–10 

years of school education. They had at least 3–15 years of teaching experience in their 

subject, even though none of them had evidence of participating in any training of 

speech–language assessment. 

 

 3.1.1.2 Participant schools 

The present study was carried out in 56 mainstream schools located inside the ring 

road of Kathmandu Metropolitan City (capital city) and Lalitpur Sub–metropolitan 

City, Nepal. These schools were selected by stratified proportional random sampling 

approach. The population was comprised of all primary level school children of the 

study site. Hence, altogether 16 schools in Incidence Study–I and 40 in Incidence 

Study–II were selected.  

 

 3.1.1.2.1 Selection of community schools 

Altogether 83 community schools are found in both main strata, namely 50 in 

Kathmandu Metropolitan City consisting 37 secondary and 13 higher secondary 

school (Shaikshik Manjari, 2066, pp. 38–60) and 33 in Lalitpur Sub–metropolitan 

City consisting 25 secondary and 8 higher secondary schools (Shaikshik Jhalak, 2065, 

pp. 22–28). In addition, there are 31 schools in west stratum and 19 schools in east 
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stratum of Kathmandu Metropolitan City (Shaikshik Manjar, 2066, pp. 38–60), and 

15 schools in west stratum and 19 schools in east stratum of Lalitpur Sub–

metropolitan City (Shaikshik Jhalak, 2065, pp. 22–28) 

 

In total, 28 community schools were chosen by proportional random sampling from 

both main strata –Kathmandu Metropolitan City and Lalitpur Sub–Metropolitan City– 

whether 8 schools were chosen in Incidence Study–I and 20 schools were chosen in 

Incidence Study–II. These schools were selected equally from all four sub–strata of 

Kathmandu Metropolitan City and Lalitpur Sub–metropolitan City (see Appendix-I 

for participated schools).  

 

 3.1.1.1.2 Selection of institutional schools 

The similar approach like selection of community schools was applied in the selection 

of institutional schools. So, first of all, a list of institutional schools of Kathmandu 

Metropolitan and Lalitpur Sub–Metropolitan City was formed. Altogether 384 

institutional schools are located in both main strata, namely 310 in Kathmandu 

Metropolitan City consisting 252 secondary and 58 higher secondary school 

(Shaikshik Manjari, 2066, pp. 38–60) and 74 in Lalitpur Sub–metropolitan City 

consisting 58 secondary and 16 higher secondary schools (Shaikshik Jhalak, 2065, pp. 

22–28). In addition, there are 145 schools in West stratum and 155 schools in East 

stratum of Kathmandu Metropolitan City Shaikshik Manjari (2066, pp. 38–60), and 

24 schools in west stratum and 50 schools in east stratum of Lalitpur Sub–

metropolitan City (Shaikshik Jhalak, 2065, pp. 22–28). 

 

In total, 28 institutional schools were chosen by random sampling from both main 

strata –Kathmandu Metropolitan City and Lalitpur Sub–Metropolitan City– whether 8 

schools were chosen in Incidence Study–I and 20 schools were chosen in Incidence 

Study–II. These schools were selected equally from all four sub–strata of Kathmandu 

Metropolitan City and Lalitpur Sub–metropolitan City (see Appendix-I for 

participated schools).  

 

 3.1.1.3 Characteristics/Information about children screened in this study 

Teachers provided the information about the speech–language performance of the 

children. Altogether, 2776 primary level school children, 1373 (49.5%) girls and 1403 
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(50.5%) boys, aged 5–11;11–year–old (mean age = 8;6, SD = 1.76), were appraised in 

the present study whose first language was Nepali. Whilst 690 children participated in 

the first study (Incidence–I) and 2086 in the second study (Incidence–II). They were 

from all socioeconomic classes, and without any neurological or behavioural 

problems, hearing loss and blindness, as reported by any physician or medical 

specialist. The participant teachers assured this through asking the children verbally if 

they had visited a physician or medical specialist for these problems. Those who had 

reported problems were excluded; however the number of them was very sparse; 

originally 7 children (0.25%) were excluded out of 2783 sample children (2 in 

Incidence–I and in Incidence–II). Therefore, the final sample was of 2776 children 

after the exclusion. Even though, we assume that the children excluded might have 

cases with speech–language impairments since exclusionary criteria were not 

considered to be reliable (children's self–report), instantly the exclusion was made 

depending on the answers themselves. Further, those children who were absent during 

the process of administering the screening instruments were excluded as well. 

 

 3.1.2 Setting of the study area 

The mapping of study area and its framing of the sample of the schools were done 

applying stratified random sampling method. Stratified random sampling is the 

procedure of dividing the components or participants into different sub–groups based 

on homogeneity of them that is believed to split the population into a better cross–

sectional strata ensuring a higher degree of relatively efficiency. (Stehman, 1996; 

Ding, Hsieh, Wu & Pedram, 1997, pp. 576–582).  

 

Levy and Lemeshow (2008) discuss about the stratified random sampling who argue 

that this sampling approach separates the population elements as well as samples into 

different single strata that are considered to be independently representing the 

characteristics likely to be similar to each other (pp. 121–134). According to the 

authors, the strong aspects of this approach are: i) it establishes homogeneous strata 

that reduce the chance of sampling variance, ii) separately collected data or 

information can be emulated, iii) fieldwork is more organized and precise, and iv) a 

variety in sampling can be included in separate strata if it is designed. In this stratified 

random sampling approach, population is firstly split into different subunits, we called 

strata, on the basis of homogeneity of population or geographical/administrative 
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structure division. Subsequently sample is taken randomly from each stratum (Ding et 

al, 1997).  

 

In this regard, the setting of the study is Kathmandu Metropolitan (the capital city of 

Nepal) and Lalitpur Sub–metropolitan encircled by ring–road. These municipalities 

were divided into two plots as Kathmandu Metropolitan City in North and Lalitpur 

Sub–metropolitan in South by Bishnumati River. Following this administrative 

division and geographical location, this study employed both governmental schools 

which are called community schools and private schools, called as institutional 

schools. 

 

In this study, Kathmandu Metropolitan and Lalitpur Sub–metropolitan City were 

divided in two main strata supposing Thapali as mid–point of Kathmandu 

Metropolitan and Lalitpur Sub–metropolitan City. After that, firstly, Kathmandu 

Metropolitan City was again divided into two sub–strata – West and East – through 

Thapathali, Tripureshwor, Sundhara, Lainchaur, Lagimpat and Naran Gopal road. 

Similarly, Lalitpur Sub–metropolitan City was also divided into two sub–strata – 

West and East – through Thapali, Pulchok, Jawalakhel, Ekantakuna road. These areas 

were taken as sample for study area. Then, a list of schools was formed of every 

stratum.  

 

 3.1.3 Materials used in the study 

In this study, the material was an adapted version of a criterion–referenced 

observation protocol (Whitworth et al., 1993) that includes full–phased screening 

administrations, namely a Speech/Language Questionnaire for Parents (Appendix A), 

a sheet with Speech and Language Disorders Referral Guidelines (Appendix B), 

Teachers’ Speech and Language Referral Checklist (Appendix C) and an assessment 

battery, Pre–school Screening Assessment (Appendix D).  However, we used only the 

item of adapted (i) Speech/Language Questionnaire for Parents, (ii) Teachers Speech 

and Language Referral Checklist (a–TSLRC) that represents the Teachers Speech and 

(iii) Language Referral Checklist (see Appendix C of the original article) and the 

sheet of Speech and Language Disorders Referral Guidelines (Appendix B of the 

original article), but the parent involvement was not taken into account because two 

major problems were encountered. Firstly, the returned rate of filled questionnaire 
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was very low in Incidence (i.e., 13.34%), and secondly the parental information to the 

disorders included in questionnaire was extremely unreliable and inconsistent. Thus 

the questionnaire was sent to parent in Incidence–II. We assume that the reason for 

the latter may be that the parents have low adult literacy rate and spend minimal time 

around children. Apparently, the adult literacy rate in Nepal is reported only 57.4% 

(UNICEF, 2008–12) and some parents either stay in the village (far from city area) or 

have gone to work abroad keeping their children in hostels while others face familial 

issue.  

 

The adaptation of the above materials was made in Nepali language by following 

two–folded methods of translation, i.e. word for word and, free translation (Bhiyab, 

2006, pp. 28–29). Initially, the entire a–TSLRC was translated word for word into 

target language (i.e., Nepali), and subsequently the translated words were rearranged 

in a pool of understandable and comprehensible sentences adapting linguistic 

materials to the Nepali language as it is used in context. Importantly, this material was 

administered in Nepalese school–age children for the first time although it was 

originally validated in preschool children but recommended for use with primary 

school (Whitworth et al., 1993).   

 

There were some reasons that made the researcher select the current tool for 

adaptation and use (i.e, a–TSLSC) in the context of Nepal. Firstly, the fact that there 

are not any validated instruments neither for indirect nor direct assessment available 

in the Nepali language and its context. Secondly, this tool was constructed by the 

speech–language pathologists, was validated and was finalized after a series of 

attempts and improvements. For instance, the results of the original tool (Whitworth 

et al, 1993) were compared between parents and teachers, and subsequently, a team of 

speech–language pathologists confirmed via direct assessment that the cases 

identified by this tool from teachers met the standards of sensitivity and specificity. In 

addition, this tool was adapted in Greek language and administered among preschool 

children (Okalidou, & Kampanaros, 2001). The findings from their study also 

indicated that the screening tool was reliable detecting the communication 

impairments based on the subtypes consisted in the tools.  
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Based on the results from these multilayer assessments, the materials were 

recommended for further use in assessment, and they can be used either 

independently, in parallel or in a multilayer process. Importantly, this adapted 

criterion–referenced material was administered in Nepalese school–age children for 

the first time, but it was recommended for primary school children too expecting that 

it correctly identifies deviant speech and language performance and provides an 

opportunity for early detection and intervention. 

  

 3.1.3.1 The a–TSLRC  

The a–TSLRC materializes the responses on speech–language performance of a 

particular child collectively to a three–point scale, i.e. ‘age appropriate’, ‘mild–

difficulties’ and ‘moderate/severe–difficulties’. Hence, ratings consist of scoring the 

responses along the above three–point scale of speech–language performance. The 

checklist consists of eight categories of speech–language problems (i.e. 

articulation/phonological problem, stuttering, voice problem, grammatical 

(syntactical) difficulty, difficulty in expressive ideas, storytelling/narrative difficulty, 

vocabulary difficulty and understanding/comprehension problem.  

 

The raters were called to fill out the questionnaire by rating the child as either age 

appropriate, with mild difficulties or with moderate/severe difficulties across each of 

these 8 categories based on the Teacher Guidelines and Speech–Language Disorders 

Information Sheet. Some additional information was also requested via the 

questionnaire; for example sex of participating children, his/her mother language, 

school’s name, grade and teacher’s qualifications. The latter information was included 

even though it was not comprised in the original version.  

 

 3.1.3.1.1 Teachers Speech–Language Disorders Referral Guidelines  

The Teachers Speech–Language Disorders Referral Guidelines (Appendix B) was an 

additional sheet to be used in conjunction with TSLRC. Participating teachers were 

disseminated these guidelines in order to rate the child on whether she/he has or does 

not have the appropriate speech–language behaviour in each of the predetermined 

eight categories of speech language impairments (articulation/phonological problem, 

 stuttering, voice problem, grammatical (syntactic) difficulty, difficulty in expressive 

ideas, storytelling/narrative difficulty, vocabulary difficulty and difficulties in 
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understanding/comprehension), using the scale of age appropriate, mild difficulties or 

moderate/severe difficulties, as mentioned before. 

 

 3.1.3.1.2 Speech–Language Disorders Informational Sheet 

Additionally, an information sheet was developed and disseminated since the teachers 

in Nepal have not been previously acquainted with speech and/or language problems 

in children. This sheet included a brief introduction of speech–language problems and 

descriptions of the eight major sub–categories of problems mentioned in the screening 

tool. These were put forth as: i) articulation/phonological problem, ii) stuttering, iii) 

voice problem, iv) grammatical (syntactical) difficulty, v) difficulty in expressive 

ideas, vi) storytelling/narrative difficulty, vii) vocabulary difficulty and viii) 

understanding/comprehension problem.  

 

 3.1.4 Procedures 

Confidentiality was assured, and informed consent was obtained from DEO (District 

Education Office) of Kathmandu and Lalitpur and school principals and the teacher 

participants of this study as well. The teachers called to fill out the questionnaire by 

reporting the names of their students who were judged to have a communication 

problem. However, it was not possible to obtain consents from the parents of children 

in our sample because of two reasons: a) parent responses were extremely unreliable, 

and b) return rate of the questionnaire by parents was very low. To preserve 

confidentiality under these circumstances, a call number was assigned to each child 

and was used to create the database for analysis. All original questionnaires were 

stored at a locked drawer and were accessible only by the principle investigator.  

 

Furthermore, a procedure for educating the teachers in speech–language problems 

was implemented. The first part of this process was to design and distribute an 

informational sheet (i.e. the Speech–Language Disorders Informational Sheet), 

defining every single speech and language problem addressed in the questionnaire. 

The second part was to hold a forum meeting, as described below. The occasional 

visits or follow–up calls were being continued until the teachers accomplished the 

assessment task.  
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 3.1.4.1 Forum meetings  

Forum meetings were organized for teachers for the purposes of a) orientation and 

brief training on the topic of speech–language problems, and b) explaining the 

procedure for administration of the instrument. A forum meeting was arranged in each 

participant school, wherein the researcher explained the aims of the study and the 

concepts of speech–language impairments and its types in children, on the basis of 

Speech and Language Disorders Referral Guidelines. The Speech and Language 

Disorders Referral Guidelines are originally contained in the instrument (Appendix B, 

Whitworth et al. 1993). Concurrently, the research questionnaire was supplied to the 

individual teachers in an envelope.  

 

 3.1.4.2 Screening 

The present study was carried out at four different points of time, including retests. 

Initially, it was carried out from June to September 2012 (Incidence Study I) among 

690 children and it included a test–retest approach on the same sample and number of 

children (100% of sample). Secondly, data were collected from June to October–2013 

(Incidence Study–II) among 2086 children, but at this stage retest was run only in 

14.55% of the sub–sample by random selection. All the teachers (100%) responded 

after occasional visits or follow–up calls.  

 

The screening was an indirect assessment across 8 sub–categories of speech and 

language problems. Teachers were to appraise their children's level of speech–

language performance in specific categories on a given checklist. The questionnaire 

was to be returned within 10 days following delivery. In certain cases, it was given 

twice to teachers as a test–retest approach was followed to examine the reliability of 

teachers in this study. The second envelope of the same questionnaire for retest was 

disseminated within an interval of one month approximately following return of the 

first one. The logic behind it was that within this gap of time, significant changes do 

not occur in the participating children and there is less possibility to remember the 

first appraisal of children by raters.  

 

The criteria adapted by the teacher raters in order to detect those participant children 

that have speech–language problems were based on the characteristics of speech–

language impairments elucidated in the scale of moderate/severe difficulties of each 



157 
 

subtype of speech–language problems (see Appendix B of original version for 

criterion). Withworth et al. (1993) in their original screening tests have suggested to 

take the cases only with moderate/severe ranking in speech–language impairments. 

Hence, overall prevalence was estimated based on the sum of cases who were 

identified with moderate/severe speech–language impairments. In this regard, we will 

consider the category of moderate/severe difficulties as the one that signifies 

occurrence of speech–language impairments. Yet, we have briefly presented the 

results of mild difficulties in the results since Withworth and colleagues (Withworth 

et al., 1993) have suggested that the mild cases should be processed for general 

follow–up schemes. 

 

 3.1.5 Measures of reliability and validity 

The adapted instrument was originally employed for the first time in the context of 

Nepal. So, it was mandatory to ensure the reliability and validity of the adapted 

instrument and the whole study. For reliability purposes, a test–retest approach was 

followed where results were compared between the outcomes of testing at two 

different samples, namely in Incidence Study–I and Incidence Study–II. In a similar 

way, intra–rater agreements between the results of test and retest in each of the two 

incidences were calculated.  

 

Moreover, the level of internal consistency among items consisting the adapted 

instrument was determined using Cronbach’s Alpha (Cronbach, 1984). The study 

used an instrument that was validated in the original version, and applied an approved 

methodology for its translation (Bhiyab, 2006, pp. 28–29). Regarding validity, the 

study was conducted in two incidences and the prevalence rates were compared for 

overall compatibility for assessing external validity. 

 

 3.1.6 Statistical analysis  

The IBM SPSS Statistics (V. 19.0) was used to analyze the outcomes of teachers' 

rating on speech–language problems in their pupils. Intra–rater reliability measures 

between test–retest were calculated in percent agreement that was accepted within the 

criteria of minimal 70–100% agreements as the rule of thumb (Goodman, 1990, p 

112).  Furthermore, independent sample chi–square tests were used in comparing 

boys and girls (male vs. female), younger and older aged groups of children and 
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different grade levels to estimate the discrepancy level among these parameters on 

overall communication problems, and, also on, specific categories of speech–language 

problems. Additionally, internal consistency of items was estimated using Cronbach’s 

Alpha and the results were interpreted with a minimal acceptance level of 0.70 

(George & Mallery, 2003). 
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3.2 Study – II: Method and Materials 

This part of the study covers four layers of assessment for reading difficulty, namely 

(i) screening of reading difficulties and its associated disorders, (ii) direct assessment 

of reading performance, (iii) direct assessment of spelling (orthography) and (iv) 

predictability of  Pavlidis comprehensive questionnaire (PCQ) for other associated 

disorders of reading difficulty. 

 

 3.2.1 Participants  

 3.2.1.1 School participants 

In the current study, five mainstream schools participated for indirect assessment 

(screening) as well as direct assessment for reading performance (i.e., reading speed 

& accuracy and reading errors), spelling performance (spelling accuracy and spelling 

errors) and reading difficulty based on the educational and psychological profile using 

Pavlidis Comprehensive Questionnaire (PCQ). These schools were selected from the 

setting where the first study (teachers’ screening for speech–language impairments) 

was conducted. This study (Study–II) was conducted in a sub–sample of schools and 

children who participated in the first study following proportional random sample 

representing each stratum. Hence, one school from each stratum was selected. 

Eventually, another one mainstream school was selected that was not included in the 

list of previously formed strata that served as a control group to compare the groups. 

It is argued that control group that perform an average level of reading performance of 

mainstream schools in the setting of the study that may provide normative data for a 

good comparison (Pavlidis, 1990, p. 5–8). All of the schools are located inside the 

ring–road of Kathmandu Metropolitan (capital city of Nepal) and Lalitpur Sub–

metropolitan (see Appendix – II). 

 

 3.2.1.2 Teacher participants 

Altogether 12 teachers participated in the screening of children for reading 

performance, spelling performance and other associated disorders. All of them were 

teachers who among other subjects also taught language arts (Nepali) and participated 

in the screening of children for speech–language impairments in the first part of the 

present study. The gender variation of the teacher participants indicated that most of 

them appeared having female identity, instantly 11 females (91.67.%) and 1 (8.33%) 

male. Additionally, one (8.33%) of the teachers had the qualification of an M. Phill, 7 
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(58.33%) master’s degree, 3 (25.00%) bachelor’s degree and 1 (8.33%) higher 

secondary certificate. They had 2–10 years of teaching experience, even though none 

of them had evidence of acquaintance of reading difficulty and participating in any 

assessment training. 

 

 3.2.1.3 Sample of children for indirect and direct assessment 

The sample of the study was Nepalese primary school children for teachers’ screening 

(an indirect assessment) and direct assessment of reading performance, spelling 

performance and other associated disorders. All of them were from grade two–to–five 

and their mother language was Nepali. In this regard, five hundred and fifty–four 

children of the primary mainstream schools were screened as an initial attempt by the 

participant teachers. The teachers’ screening was run to identify the poorest children 

in oral reading, spelling, mathematical difficulties as well as low intelligence and 

behavioural problems. Simultaneously, five children from each grade of each sample 

school were identified according to the screening protocol. 

 

Subsequently, eighty children were identified with the problems of reading, spelling 

and mathematical difficulty as well as low intelligence and behavioural problem who 

were named as risk group. Finally, these children were recruited with a sole purpose 

of investigating their reading difficulty following direct assessment. This number was 

14.44% of the total screened children (out of 554), and the range of the participants 

represent 9.09–20.83% of the number of each single grade. These participants were 

identified having poorer performance in at least one of the difficulties in either in 

reading, spelling, mathematical difficulties, low intelligence or behavioural problems 

at screening stage as mentioned before. Besides, the gender distribution of the 

participants for direct assessment was calculated to be 50 (62.5%) boys and 30 

(37.5%) girls out of 80 identified, aged 5;0–11;11–year–old (mean age = 9;2, 

SD=1;5). 

 

In addition, the age and grade matched peers from another mainstream school which 

was not included in of previously selected schools was chosen that served as a 

control. The children of that school served as control peers. The sums of the children 

were 87 who were named as control group whose first language was also Nepali.  

 



161 
 

In addition, the age and grade matched peers from another school which was not 

included in of previously selected schools was chosen that served as a control. The 

children of that school served as control peers where the control group was assumed 

that performed an average level of reading performance of school in the setting of the 

study as a norm because it is suggested that the performance of dyslexics' reading 

should be compared with normative data or protocol (Pavlidis, 1990, p. 5–8). The 

argument behind it is that “such a comparison provides a degree of deviation of the 

dyslexics scores from the norm…” to somewhat extent (Pavlidis, 1985).   

 

The sums of the children were 87 who were named as control group whose first 

language was also Nepali. Additionally, the gender distribution of the children 

participants was calculated to be 45 (51.72%) boys and 42 (48.28%) girls out of 87, 

and their age ranged from 5;0–11;11–years–old (mean age = 9;1, SD=1;5). 

Eventually, the children who participated in reading assessment also participated in 

assessment of spelling assessment, and teacher provided information about other 

associated disorders using PCQ.   

 

 3.2.2 Materials 

A set of adapted tests developed and being used by Prof. George Pavlidis in 

diagnosing of pupils with learning disabilities, low IQ and dyslexia in England, USA 

and Greece was administered. These tests were well validated in the Greek 

population, and their usefulness and accuracy were well assured by subsequent 

M.Phil. and PhD theses carried out in the sample of school age children of Greece, 

USA and England etc. (see Bakirtzis, 2005). Consequently, the reliability and validity 

of the tests were reported to be more accurate, considerably higher than 97% of 

sensitivity. The entire set of the tests includes (i) teachers’ screening protocol, (ii) test 

for reading performance, (iii) test for spelling performance and (iv) comprehension 

questionnaire for qualitative analysis of the learning disabilities, behavioural and 

other associated traits. 

 

Furthermore, it also provides detailed guidelines for administering and analysis of the 

data. The reason behind adopting and adapting these tests were that there are not any 

validated tests/instruments for assessing learning difficulties in Nepali version or 

language; and no previous study is evidenced about developmental reading difficulty. 
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 3.2.2.1 Teachers screening questionnaire (TSQ) 

The teachers screening questionnaire (TSQ) is folded into three sections. The first 

section includes the labeling of the poorest 5 children in each grade, and the second 

one includes the labeling of the best 5 children by teachers in five specific categories 

namely reading, spelling, mathematics, level of intelligence and behavioural traits. 

And, the third section includes problems in particular characters in other associated 

difficulties of reading, namely stuttering, tachylalia, voice hoarseness, 

omission/replaced sound and anagram. However, we utilized only the first section of 

the TSQ since the control group was formed including all the children of each grade 

without any exclusion criteria. Hence, teacher participants needed to list out the 

poorest 5 children from each grade in terms of reading, spelling and mathematics 

difficulties as well as the level of intelligence and behavioural problems. 

 

 3.2.2.2 Reading speed, accuracy and errors test (RSAET) 

The reading accuracy speed and error test (RSAET) is reading materials designed for 

the direct assessment of reading accuracy speed and errors and include 4 different text 

stories with raising level of difficulties of words and phrases according to grade level. 

Relatively, less difficult text was provisioned for lower grade children than ones who 

were from upper grades. The text story for grade two consists of 62 words, for grade 

three does 80 words, grade four 78 words and grade five 90 words. It intends to 

measures the children’s frequency of total words (word speed), accurate words 

reading (accuracy) as well as reading errors. These errors are predetermined as HEMs, 

repetition of corrects, repetition of errors, syllabication errors, substitution, reversals, 

omissions, additions, misintonations, punctuational errors, point marks errors and line 

missed during reading. Each of the participant was provided with one minute of time 

to read the specific test story (reading material). 

 

 3.2.2.3 Spelling accuracy and error test (SAET) 

The spelling accuracy and error test (SAET) is a test for dictation to measure spelling 

accuracy and errors that consists of list of 30 words. The words included in the test 

represent one to multiple syllables, namely 1–4 syllables. This is delivered via loud 

oral dictation by examiner (researcher) in the group of participants. During this 

course, the participating children had to write on a plain paper that had lines. This was 
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continued until the last child does not finish and no time limit was provisioned. 

Additionally, the word dictation was repeated in a request of any participant.   

 

 3.2.2.4 Pavlidis comprehensive questionnaire (PCQ) 

The Pavlidis questionnaire (PCQ) was employed via teacher to obtain the information 

about each participant’s associated behavioural problems as a consequence of reading 

difficulty (dyslexia). The PCQ has been developed after series of attempts and many 

improvements and modifications were carried out. In the sense of potentiality of 

predictivity of questionnaire, it was found having a high reliable and valid predictive 

efficiency as well as discriminant accuracy of developmental dyslexia (Sotiria, 2001). 

It consists of 71 questions divided into three major sections, namely (A) parent’s 

history related to dyslexia and learning disabilities (it consists 11 questions), (B) case 

history of a child participant (it consists 9 questions) and (C) questions related to 

participant’s learning disabilities, dyslexia and other associated disorders (it consists 

39 mostly related to psychosocial and educational characteristics). Furthermore, the 

items of questions included in PCQ have been developed after reviewing many 

previous studies and had relatively a considerable level of predictive efficiency 

(Sotiria, 2001). 

 

The entire PCQ seeks responses from the parent and teacher about each individual’s 

(pupil or child) different traits, disorders and other associated entities that correlate to 

dyslexia. However, only the section C of the questionnaire (i.e. questions related to 

participant’s learning disabilities, dyslexia and other associated disorders) seeking the 

responses from teacher was employed since the parents have low adult literacy rate in 

Nepal (only 57.4% reported by UNICEF– 2008–12) and spend little time around their 

children. Thus, teachers provided the information on 47 out of 51 questions about 

each participant’s possible signs of dyslexia and other associated disorders. Some 

questions, namely question No. 12, 13, 15, 21 & 39 were ignored because these are 

related to the child’s home behaviour, thus it was not possible to obtain reliable 

answer from the teachers. 

 

 3.2.2.5 Reading Difficulty Information Sheet (RDIS) 

A reading difficulty information sheet (RDIS) was developed since teachers in Nepal 

are not previously acquainted with reading difficulties (dyslexia). So, it is worth 
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designing a process of informational sheet defining on major terms of dyslexia 

included in the questionnaire. This sheet includes brief introduction of reading 

difficulties and, five sub–categories of problems. These are (i) reading performance 

and errors, (ii) spelling accuracy and errors, (iii) mathematical performance and 

difficulties, (iv) intelligence and (v) behavioural problems. The teachers were 

disseminated the RDIS during forum meeting so that they could conceptualize the 

contents prior to employing the screening tasks. 

 

 3.2.3 Method of adapting test materials 

All the above mentioned adapted tests were in Greek version. Thus, they were 

translated in the Nepali language firstly by following word–for–word translation 

method, and secondly free translation. Specifically, the word–for–word translation 

involves translating a word from on source of language to the target language. 

However, such kind of translation may not give the actual meaning alone, because the 

different morpho–syntactic rules and cultural issue of language use across the source 

language and target languge are different. Thus, this kind of translation needs another 

supplement translation for linguistically and culturally meaningful outcomes. Thus, 

this kind of translation needs another supplementary method of translation for 

meaningful outcome. Thus, free translation was followed under which texts were 

translated into target language based on their meaning rather its structure. According 

to this method, interpretation and paraphrases are translated to target language paying 

attention to its cultural and contextual aspects. 

 

Attention was paid in the process of translation of words included in RSAET and 

SAET to be replaced with another Nepali word if same syllable is not represented by 

targeted Nepali word what Greek does and produces. For example, for Greek ‘Θα’ (yf 

/tha/–will), there is no exact word in Nepali; it is represented by main verb according 

to Nepali morpho–syntactic system. Therefore, it was replaced by a similar Nepali 

syllabic unit and so on. 

 

 3.2.4 Procedures 

In the beginning, the researcher visited schools and their principals to get a permission 

to carry out the study and the purpose and significance of the research project was 
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explained in brief to the respective principals. Informed consent was obtained. 

Afterwards, the researcher established a contact with teachers and explained the 

purpose of the research and the role of them (teachers) in the screening of 

developmental reading difficulty and its related domains. First of all, a RDIS was 

given to each teacher participant to read carefully for further details about domains of 

learning difficulties. Subsequently, a forum meeting among teachers was organized in 

each participant school, because the subject of the present study is almost 

unacquainted to the overall teaching–learning programme in Nepal. Its purpose was to 

sensitize the teachers about the subject matter of developmental reading difficulties in 

children, and to enable them to identify their children with aforementioned 

difficulties; solely for reliable assessment of their children. The researcher presented 

an oral explanation about the difficulties. The children’s' reading performance, 

reading errors as well as spelling performance and errors were assessed in four 

consecutive steps. 

 

Firstly, the TSQ was disseminated to teachers, and it was collected after a consecutive 

day. Subsequently, the reading and spelling performance, mathematical difficulty as 

well as intelligence and behavioural problems were assessed using an indirect 

assessment procedure, namely screening procedure by the teacher participants. The 

participating teachers had to list their five children from each single grade who were 

assumed to be the poorest in reading and spelling performance, hard to understand 

even simple mathematical tasks as well as intelligence and behavioural problems. 

 

Secondly, the participants who were identified to have more difficulty in either 

reading or spelling, mathematical calculation, low intelligence and behaviour 

problems from screening were undertaken for direct assessment; the direct assessment 

procedure was administered by the researcher. According to the list of children 

obtained from screening, the participating children of each single grade of each school 

were placed in a quiet room as available in each school premises. First of all, one 

minute reading task was employed on the individual basis of participating children. 

The participating children were given a grade appropriate text of story (RSAET) that 

had to be read in one minute of time. A stopwatch was used to keep time, and reading 

was recorded in an audio format. This task was also conducted in the children of each 

grade of the each single school. 
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Thirdly, another direct assessment of spelling was administered in the same setting 

whether the assessment of dictated spelling was carried out employing a SAET. In 

this regard, the participating children were given a sheet of paper with line for 

dictated spelling performance. Hence, each child was placed in a separate seat so that 

he/she cannot copy from his/her peers. The researcher explained the procedure to 

write down the words whatever he pronounce (dictate) and they (participants) heard. 

This dictation task was being kept on slow pace and it was continued until the last 

child finished. This task was conducted in a group of each grade; finally these sheets 

were collected. 

 

Eventually, the Pavlidis Comprehensive Questionnaire (PCQ) was filled up by the 

participating teachers based on the single child quantification. The procedure of 

administering this PCQ was explained in a forum meeting. The participating teachers 

had to assess their children’s behavioural problems and other associated disorders that 

may correlate to reading difficulty (dyslexia). The PCQ ranks responses collectively 

to a five–point scale, i.e.  1= no problem, 2 = minor problem, 3 = moderate problem, 4 

= severe, 5 = very severe problem. 

 

Both direct and indirect assessments took place within the consecutive time from the 

beginning of September to end of October, 2013. All the data were obtained and 

recorded for each individual participant through the screening and direct assessment. 

There was no provision of feedback on the accuracy of the reading and written 

response. 

 

 3.2.5 The transcription system of reading, spelling and PCQ 

It is northy to mention that all of the classification of the reading and spelling errors as 

well as assessment tests, procedures and scoring system were invented by Prof. 

Pavlidis. The formula for estimation of reading and spelling scores as well errors 

applied in calculation is presented in Box 4. All specific scores were firstly calculated 

in an individual basis consequently they were amalgamated for analysis from all 

participants. The transcription system of the reading speed and accuracy as well as 

dectated spelling accuracy were attributed with a numeric value. Fir example, it was 

transcripted by 1 for each word read for reading speed and each word correctly read 
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for reading accuracy. Similarly, the frequency of specific reading errors, i. e. HEMs, 

repetition of corrects, repetitions of errors, syllabication errors, substitutions, 

reversals, omissions, additions, misintonations, punctuation errors, point marks were 

transcripted by numeric value 1 for each single error. Eventually, the numeric value 

(score) given for each entity was converted into per 100 words (i.e. percent basis). 

 

On the other hand, a transcription system was applied for the spelling accuracy and 

errors were calculated following the formula (see, Box 4). In extent, the spelling 

accuracy was calculated on word basis. Only correct words written by participants 

were considered as spelling accuracy and it was transcripted by numeric value 1 for 

each correct word. Next, the spelling errors were transcripted by three major 

categories (i.e. phonological, visual and grammatical errors), simultaneously with 

other sub–categories of spelling errors (i.e. reversals, substitutions, additions, 

omissions, repetitions, incomplete line, separation of line, word sticking and level of 

handwriting). Each single spelling error in the specific category and sub–category was 

transcripted by numeric value 1. Eventually, the total numbers of spelling errors were 

calculated summing from the entire sub–categories of reading errors. All the errors 

were converted into per 100 words (i.e. percent basis). 

 

In addition, a conventional qualitative assessment scoring system was used for the 

quantification of reading difficulty (dyslexia) and other associated disorders/problems 

while administering the PCQ based on five scale system of that evaluates the volume 

of the problems of each particular child in a specific item, i.e. 1= no problem, 2 = 

minor problem, 3 moderate problem, 4 = severe, 5 = very severe problem. 
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Box 4: Formulas used in the calculation of reading and spelling performance 

i) Rate of reading speed = No. of word read ×               × 100 
                                         No. of words in the given text 

 

ii) Rate of reading accuracy = No. of correct word read              × 100 
                                                No. of words in the given text 

 

iii) Specific reading category of errors  = No. of error per category ×            × 100 
                                                                  No. of words in the given text 

 

iv) Rate of spelling accuracy = No. of word written               × 100 
                                                No. of words in the given text 

 

v)  Specific spelling category of errors  = No. of error per category                × 100 
                                                                   No. of words in the given text 

 

 

 3.2.6 Statistical tests used in this study 

All of these statistical tests were performed using the Statistical Package for the 

Social Sciences (SPSS), v. 19.0. Descriptive and inferential statistics were used to 

present the results for all reading and spelling performance as well as reading and 

spelling errors. Firstly, the Kolmogorov–Smirnov test was conducted in order to look 

for the goodness–of–fit of the data of reading and spelling categories by different 

variables. This test is appropriate when the numbers of participants are above 40; the 

number of the participants in the present study was 80 in risk group and 87 in control 

group.  Moreover, Spearman rho (ρ)correlation was used to look the correlation of 

reading speed and accuracy with the subcategories of reading errors. Similarly, 

Spearman rho (ρ)correlation was used to look the correlation of dictated spelling 

accuracy with subcategories of major spelling errors and other subcategories of 

spelling errors as mentioned before. 

 

Furthermore, the rank of the reading errors by specific subcategories were tested 

using Friedman test which is appropriate for non–normally distributed data. This was 

performed separately for risk and control group. Additionaly, group difference was 

estimated using Mann–Whitney test for risk and control group, and  homogeneity of 
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the group’s scores was tested using nonparametric Levene’s test. Subsequently, the 

effect size between two groups’ mean ranks (r) was calculated using Z scores by 

square root of sum of participants’ number ( r=Z/square root of N,), and the rules of 

thumb were as small size  = 0.1, medium size = 0.3 and large size = 0.5. 

 

Eventually, logistical regression was employed in order to test the group membership 

that differentiated false prediction or misclassified cases. This was used for the scores 

administering RSAET and SAET. Consequently, Forward: conditional test (a 

nonparametric test equivalent to stepwise logistic regression) was conducted to 

identify the most predictive variables consisted in RSAET. In addition, Casewise 

diagnostics logistic regression was used to find and analyze the misclassified cases of 

both risk and control groups. Eventually, Discriminant analysis (DA) was employed 

in order to classify the cases based on psychosocial, personality and emotional profile 

of the participants of both risk and control groups consisted in PCQ.   
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3.3 Study – III: Participants and Methods of Estimating Co–occurrence of 

Reading Difficulty and Speech–Language Impairments 

 3.3.1 Participants, material and procedure 

The co–occurrence of reading difficulty with speech–language impairments was 

estimated from the samples which were assessed for both reading difficulty (dyslexia) 

and speech–language impairments. For this purpose, two consequetive estimations, 

namely indirect assessment and direct assessment of reading difficulty, were carried 

out. Initially, there were 80 children who were taken from the sample of Study–II (of 

the present study). This number of the children was identified as they had more 

difficulty in either reading or spelling, mathematical calculation, low intelligence and 

behaviour problems at screening stage. Consequently, the false cases were identified 

using logistic regression analysis. Thus, the estimation of co–occurrence of reading 

difficulty with speech–language impairments was calculated in two subsequent 

phases. Firstly, it was calculated from 80 cases of the children (at risk for reading 

difficulty at screening stage); secondly it was calculated from 75 cases of the children 

(out of 80) while 5 children were excluded in this phase. The exclusion was made 

based on the false negative cases identified through direct assessment of reading 

difficulty. The logistic regression analysis employed for exclusion of these false 

negative cases.  
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CHAPTER – IV  

PRESENTATION AND ANALYSIS DATA  

 

4.1 Study – I: Presentation and Analysis of the Results in Speech–Language 

Impairments  

In the present study, the results about speech–language problems in Nepalese children 

are analyzed and interpreted in three comparisons, namely Incidence–I, Incidence–II, 

and the combined data of Incidence–I & Incidence–II. Combined data are considered 

as the stem of the analysis that is termed as “Overall prevalence” and it is compared 

with other incidences, i.e. Incidence–I and Incidence–II, and statistical significances 

are tested using the data of Overall prevalence, that is, combined data of Incidence–I 

and Incidence–II. In this regard, we will consider the prevalence of speech–language 

problems as it is estimated only by the category of moderate/severe difficulties in 

speech–language problems as this category is the one that signifies occurrence of 

speech–language impairments according to Whitworth and colleagues (Whitworth et 

al., 1990). Yet, they have suggested that the mild cases should go for general follow–

up schemes. Hence, we have also briefly analyzed and presented the results of mild 

difficulties as they appear at each incidence but also their estimated overall prevalence 

for future reference. 

 

Furthermore, statistical significant interactions are drawn from the total cases of 

moderate/severe, where the prevalence of overall speech–language problems by 

gender, age and significant differences between grades were estimated. Concurrently, 

comparisons across gender, age and grade level are made for the speech problems, 

language problems and subtypes of speech–language problems, namely 

articulation/phonological problems, stuttering, voice problems, grammatical 

(syntactic) difficulties, difficulty in expressive ideas, storytelling/narrative difficulty, 

difficulties in vocabulary and difficulties in understanding/comprehension. The results 

obtained from test–retest for the overall speech–language problems and also for each 

of the subtypes are utilized to examine the reliability measures, namely intra–rater 

agreement.   
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4.1.1 Overall prevalence of speech–language impairments 

The estimate of overall prevalence of speech–language impairments was obtained 

from 2776 children. It indicated that 7.93% children were identified to have speech–

language problems in the present study. The results indicated that there were very 

stable outcomes across the comparisons, for example 7.97% in Incidence–I and 7.91% 

in Incidence–II respectively. In regards to mild speech–language problems, there was 

also small variation across the results (Table 7). 

 

4.1.1.1 Speech–language impairments by gender 

The gender difference is presented in Table 7, yielding negligible differences between 

boys and girls (8.70% and 7.14%) in overall results. Chi–square test of independence 

was conducted to examine the relationship between these two variables of gender and 

overall prevalence of speech–language problems. The relationship between these 

variables was not significant (X2=2.308, df=1, p>0.05). So, these statistical results 

indicate that overall prevalence of speech–language problems was not affected by 

gender. In addition, comparison of speech–language impairments across gender in 

Incidence–I and Incidence–II yielded different results. In Incidence–II, a higher rate 

of boys than girls (i.e. 9.13% boys and 6.59% girls) was obtained, but it was reverse 

in Incidence–II indicating a higher rate for girls than boys (i.e., 7.21% girls and 8.63% 

boys) was estimated. The mild difficulties of speech–language problems were also 

identified in higher rates for boys than girls across comparisons of results, namely 

Incidence–I, Incidence–II and Overall prevalence (see Table 7). 

 

4.1.1.2 Speech–language impairments by age group  

The prevalence of speech–language impairments by age group is another important 

cohort of analyses of results in the present study that is presented in Table 7. 

Respectively, children of the younger age–group (5–8;11–year–old)  appeared with a 

greater rate of overall prevalence of speech–language problems (8.78%) than the ones 

of the older age group (9–11,11–years) with 6.94% of prevalence. However, the 

greater rate of overall prevalence of speech–language impairments in younger group 

than in the older group, the Chi–square test did not find any significant result meaning 

that speech–language impairments were not significantly affected by age (X2=3.164, 

df=1, p>0.05). Thus, these statistical results indicate that speech–language problems 

were not significantly affected by age. The prevalence pattern of both younger and 
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older aged children was compared across incidences, indicating a higher rate of 

younger children than ones of older age; for instance 10.70% prevalence of younger 

children and 5.07% of older ones in Incidence–I and 8.17% of younger children and 

7.60% of older ones in Incidence–II. Furthermore, younger children with mild 

speech–language problems also appeared to be having a higher rate of prevalence than 

older ones, and the patterns of variation also seem to be similar to the ones reported 

above indicating a smaller variation between younger and older children in overall 

prevalence and Incidence–II, however, a relatively wider variation in Incidence–I. In 

sum, despite a notable trend at the two incidences, for overall speech–language 

problems to be occurring with greater frequency in younger than older children, the 

result for prevalence values was not significant.  

 

4.1.1.3 Speech–language impairments by grade level 

The estimate of overall prevalence of speech–language impairments was calculated by 

grade level in the present analysis that is presented in Table 7. The results revealed a 

trend, that children of lower grades were generally identified with a higher rate of 

prevalence of overall speech–language problems than ones of upper grades (Table 7). 

The estimates of prevalence were 9.20% in grade one children, 6.80% in grade two, 

8.93% in grade three, 8.22% in grade four and 6.62% in grade five children 

respectively. In order to observe the differences of speech–language problems as a 

function of grade, Chi–square tests of independence were conducted to examine the 

relationship between the two variables, grade level and speech–language problems. 

The relationship between these variables was not significant (X2=4.311, df=4, 

p>0.05). So, these statistical results indicate that overall speech–language problems 

were not affected by grade level. During analysis of incidences, a very similar pattern 

of results was obtained in Incidence–II, but variation was noted in Incidence–I (see 

Table 7). Notably, grade three revealed a trend for an exceptionally higher prevalence 

(10.49%). Additionally, in reporting the mild difficulties in speech–language 

problems, roughly a trend for a higher rate of prevalence of lower grade children than 

for the ones at upper grades was identified (Table 7). 

 

In summary, the overall prevalence of speech–language impairments was estimated to 

be 7.93% with consistent values across incidences. Moreover, speech–language 

impairments by gender, age group and grade were not significantly difference. 
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Table 7: Overall prevalence of speech–language problems, speech–language problems by gender, age group & grade level 

  Incidence–I (n1 = 690), 
number & percent 

 Incidence–II (n2 = 2086) 
number & percent 

Overall prevalence (n1+n2 = 2776)  
number & percent 

 n1 No. of 
mild 
cases 

% of 
mild 
cases 

No. of 
m./s. 
cases 

% of 
m./s. 
cases 

 n2 No. of 
mild 
cases 

% of 
mild 
cases 

No. of 
m./s. 
cases 

% of 
m./s. 
cases 

 n1+n 2 No. of 
mild 
cases 

% of 
mild 
cases 

No. of 
m./s. 
cases 

% of 
m./s. 
cases 

Sig. 

Overall prevalence 690 153 22.17 55 7.97  2086 417 19.99 165 7.91  2776 570 20.53 220 7.93  
Prev. by  Male 319 77 24.14 23 7.21  1084 256 23.62 99 9.13  1403 333 23.73 122 8.70 >.05 
            Female 371 76 20.49 32 8.63  1002 161 16.07 66 6.59  1373 237 17.26 98 7.14  
Prev. by  5–8;11 yrs. age 355 100 28.17 38 10.70  1126 232 20.60 92 8.17  1481 332 22.42 130 8.78 >.05 
              9–11;11 yrs. age 335 53 15.82 17 5.07  961 185 19.25 73 7.60  1296 238 18.36 90 6.94  
Prev. by  Grade One 125 32 25.60 13 10.40  364 87 23.90 32 8.79  489 119 24.34 45 9.20 >.05 
               Grade Two 161 32 19.88 10 6.21  442 75 16.97 31 7.01  603 107 17.74 41 6.80  
               Grade Three 143 45 31.47 15 10.49  462 95 20.56 39 8.44  605 140 23.14 54 8.93  
               Grade Four 153 28 18.30 10 6.54  382 81 21.20 34 8.90  535 109 20.37 44 8.22  
               Grade Five 108 16 14.81 7 6.48  436 97 22.25 29 6.65  544 113 20.77 36 6.62  

m./s. = moderate/severe, Prev.=prevalence 
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4.1.2 Overall prevalence of speech problems 

Prevalence of speech problems are separately presented based on screening of 2776 

children by their teachers. Table 8 presents the overall prevalence of speech disorders 

with comparative analyses between Incidence–I and Incidence–II. The reported overall 

prevalence of speech problems was estimated to be 4.68%. The discrepancy was noted 

approximately +1% across the incidences, namely Incidence–I and Incidence–II (see 

Table). In regards to mild speech problems, the results estimated across incidences 

indicate that the variation was approximately 3% for mild difficulties (Table 8). 

 

4.1.2.1 Speech problems by gender 

The overall prevalence of speech problems by gender was estimated. It appeared with a 

higher rate of prevalence for boys than girls (5.70% and 3.64%). Chi–square test of 

independence was conducted to examine the relationship between these two variables 

of gender and speech problems. The relationship between these variables was not 

statistically significant (X2=3.423, df=1, p>0.05). So, these statistical results indicate 

that speech problems were not affected by gender. In addition, gender differences 

across Incidence–I and Incidence–II also indicate that boys appeared with a higher rate 

of prevalence in both incidences (Table 8). The variation between boys and girls was 

approximately 2%. In regard to mild speech problems by gender, boys tended to be 

more prevalent than girls across incidences (Table 8). 

 

4.1.2.2 Speech problems by age group 

The prevalence of speech problems by age group is another important cohort of results 

in our analysis that is presented in Table 8. Respectively, children of younger age–

group appeared with a greater rate of overall prevalence of speech problems (5.06% for 

5–8,11–years and 4.24% for 9–11,11–years) than ones of older age–group. Chi–square 

test of independence was conducted to examine the relationship between two variables 

of age and speech problems. The relationship between these variables was not 

significant (X2=1.033, df=1, p>0.05). So, these statistical results indicate that speech 

problems were not affected by age. Similar trend of prevalence value was obtained in 

Incidence–I indicating a higher rate of speech problems for younger than older ones, 

but it was found roughly a higher rate for older children in Incidence–II than younger 

ones (i.e. 4.26% younger children and 4.37% older ones) (Table 8). Considering the 
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mild speech problems by age groups, the results revealed roughly a similar trend 

indicating higher results of younger children than older ones. 

 

4.1.2.3 Speech problems by grade level 

The overall prevalence of speech problems was estimated by grade level. Table 8 

reports the results that children of lower grades were relatively identified with a higher 

rate of prevalence of speech problems than ones at upper grades. However some 

exceptions have been noted as presented in Table, grades one and three revealed very 

similar outcomes than other grades (i.e. grade 1st, 2nd, 4th & 5th). The estimates was 

5.52% prevalence in grade one children, 3.98% in grade two, 5.79% in grade three, 

4.86% in grade four and 3.31% in grade five respectively. A relatively higher overall 

prevalence was reported in grade three. To observe the differences of speech problems 

among children by grades, Chi–square test of independence was conducted between 

two variables of grade level and speech problems. The relationship between these 

variables was not significant X2=5.423, df=4, p>0.05). So, these statistical results 

indicate that speech problems were not affected by grade level. Regarding results 

across incidences, diverse results were obtained in Incidence–II versus Incidence–I. 

Notably, grade three revealed exceptionally higher prevalence (9.09%) compared to 

other grades in Incidence–I (Table 8). In regard to mild difficulties in speech 

performance, roughly higher results of lower grade children were identified than the 

ones at upper grade. 

 

In summary, the overall prevalence of speech problems was estimated to be 4.68% with 

consistent values across incidences. Moreover, speech problems by gender, age and 

grade level were not significantly difference.  
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Table 8: Overall prevalence of speech problems, speech problems by gender, age group & grade level 

  Incidence–I (n1 = 690), 
number & percent 

 Incidence–II (n2 = 2086) 
number & percent 

Overall prevalence (n1+n2 = 2776) 
number & percent 

 n1 No. of 
mild 
cases 

% of 
mild 
cases 

No. of 
m./s. 
cases 

% of 
m./s. 
cases 

 n2 No. of 
mild 
cases 

% of 
mild 
cases 

No. of 
m./s. 
cases 

% of 
m./s. 
cases 

 n1+n 2 No. of 
mild 
cases 

% of 
mild 
cases 

No. of 
m./s. 
cases 

% of 
m./s. 
cases 

Sig. 

Overall prevalence 
of speech problems 690 108 15.65 40 5.80 

 
2086 267 12.80 90 4.31 

 
2776 375 13.51 130 4.68 

 

Prev. by  Male 319 54 16.93 22 6.90  1084 168 15.50 58 5.35  1403 222 15.82 80 5.70  
            Female 371 54 14.56 18 4.85  1002 99 9.88 32 3.19  1373 153 11.14 50 3.64 >.05 
Prev. by  5–8;11 yrs. age 355 70 19.72 27 7.61  1126 147 13.06 48 4.26  1481 217 14.65 75 5.06  
              9–11;11 yrs. age 335 38 11.34 13 3.88  961 120 12.49 42 4.37  1296 158 12.19 55 4.24 >.05 
Prev. by  Grade One 125 21 16.80 9 7.20  364 46 12.64 18 4.95  489 67 13.70 27 5.52  
               Grade Two 161 23 14.29 8 4.97  442 52 11.76 16 3.62  603 75 12.44 24 3.98 >.05 
               Grade Three 143 34 23.78 13 9.09  462 58 12.55 22 4.76  605 92 15.21 35 5.79  
               Grade Four 153 16 10.46 6 3.92  382 54 14.14 20 5.24  535 70 13.08 26 4.86  
               Grade Five 108 14 12.96 4 3.70  436 57 13.07 14 3.21  544 71 13.05 18 3.31  

m./s. = moderate/severe, Prev.=prevalence 
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4.1.3 Prevalence of articulation/phonological problems 

Data from 2776 children, regarding overall prevalence of articulation/phonological 

problems, articulation/phonological problems by gender, age group and also grade level are 

presented in Table 9 that was estimated from the cases of moderate/severe according to the 

adapted protocol. Overall prevalence of articulation problems was estimated to be 2.95%, 

and varied very little across incidences, i.e. 3.33% in Incidence–I and 2.83% in Incidence–

II respectively. In terms of mild articulation difficulties, there was also a smaller variation 

across the incidences (see Table 9).   

 

4.1.3.1 Articulation/phonological problems by gender 

The articulation/phonological problems by gender was estimated and it was more prevalent 

for boys than girls (3.24% and 2.77%). Chi–square test of independence was conducted to 

examine the association between these two variables of gender and articulation. The 

relationship between these variables was significant (X2=2.656, df=1, p<0.05). So, these 

statistical results indicate that articulation/phonological problems was affected by gender. 

The results by gender across Incidence–I and Incidence–II, boys were reported more 

prevalent than girls, instantly 3.45% boys and 3.23% girls in Incidence–I, and 3.83% boys 

and 1.70% girls were estimated in Incidence–II. Relatively constant results were obtained 

for boys versus girls and a slight variation was accounted for girls across incidences. In 

regards to mild difficulties in articulation by gender, similarly boys were estimated more 

prevalent than girls. The variation between boys and girls was estimated to be +4% across 

the results, overall prevalence, Incidence–I and Incidence–II (Table 9). 

 

4.1.3.2 Articulation/phonological problems by age groups 

Articulation/phonological is also presented by age groups. It revealed that younger children 

were identified with overall higher prevalence than older (3.44% of 5–8;11–years–old 

group of children and 2.39% of 9–11;11–years–old group of children). However, Chi–

square test of independence was conducted to examine the relationship between age group 

and articulation/phonological that revealed the relationship between these variables was not 

significant (X2=2.656, df=1, p>0.05). So, these statistical results indicate that 

articulation/phonological problems was not affected by age. In regards to results across 

other incidences, it was estimated to be 5.07% younger children and 1.49% older children 

in Incidence–I, and 2.93% younger and 2.17% older group children in Incidence–II. 

Incidence–I revealed respectively wider variation (variation approximately 4%) between 

younger and older age children, but variation was smaller in Incidence–II. Reporting the 
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results in regards to mild difficulties in articulation, again younger children were identified 

with higher rate in every comparison of results (Table 9). The variation between these two 

age groups of children was estimated approximately 2% based on overall results and 

Incidence–II, but it was approximately 6% in the plot of Incidence–I.  

 

4.1.3.3 Articulation/phonological problems by grade level 

In addition, the prevalence of articulation/phonological problems was also estimated 

according to grade level. The results revealed that children of lower grades were identified 

with higher rate of overall prevalence than upper grade (Table 9). However, some 

exceptions have been noted. According to the Table 9, the first three grades (i.e. grade 1st, 

2nd & 3rd) revealed very similar outcomes than the last two grades (i.e. grade 4th & 5th). 

The estimates were 3.88% prevalence in grade one children, 3.32% in grade two, 3.97% in 

grade three, 2.43% in grade four and 1.10% in grade five children, respectively. Relatively 

higher overall prevalence was reported in grade three. In order to observe the differences of 

articulation/phonological problems by grade level, a Chi–square test of independence was 

conducted to examine the relationship between the two variables of grade level and 

articulation/phonological problems. The relationship between these variables was not 

significant X2=8.382, df=4, p>0.05). So, these statistical results indicate that articulation 

problems were not affected by grade level. Regarding comparisons across incidences, a 

very similar drift was obtained in Incidence–I and Incidence–II. Notably grade three 

revealed an exceptionally higher prevalence (6.29%), and again appeared to be the highest 

prevalence in both incidences (Table 9). Reporting the mild difficulties in 

articulation/phonological, roughly a higher number of lower grade children were identified 

with mild difficulty in articulation than the ones in upper grade. 

 

In sum, the overall prevalence of articulation/phonological problems was estimated to be 

2.95% with consistent values across incidences. Moreover, articulation/phonological 

problems by gender was significantly difference but it was not significantly difference by 

age and grade level  

 

4.1.4 Prevalence of stuttering 

The prevalence of stuttering is estimated from the screening of 2776 children by their 

teachers. In regard to overall prevalence of stuttering, stuttering by gender, age group and 

grade level are presented in Table 9 that were estimated including only the cases of 

moderate/severe, according to the protocol adapted in the present study. Thus, overall 
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prevalence of stuttering was estimated to be 2.09%, and its distribution in other incidences 

indicates small variations, namely 3.33% in Incidence–I and 2.83% in Incidence–II, 

respectively. In terms of mild stuttering, there was a variation across incidences roughly by 

3% (Table 9). 

 

4.1.4.1 Stuttering by gender 

The distribution of children who stutter was estimated by gender, and it was estimated to be 

more prevalent for boys than girls (2.78% versus 1.38%). Chi–square test of independence 

was conducted to examine the relationship between these two variables of gender and 

stuttering. The relationship between these variables was significant (X2=6.610, df=1, 

p<0.05). So, these statistical outcomes indicate that stuttering was affected by gender.  The 

distribution of stuttering cases in other incidences indicate small variations (Table 9), 

instantly it was estimated to be 3.13% boys and 1.62% girls in Incidence–I, and 2.68% 

boys and 1.30% girls were estimated in Incidence–II. Relatively constant results were 

obtained for boys versus girls. The results in regards to mild difficulties or mild stuttering 

revealed that boys were identified showing higher stuttering rates than girls across the 

results, namely Overall prevalence, Incidence–I and Incidence–II, indicating similar 

patterns of variation (Table 9).  

 

4.1.4.2 Stuttering by age group 

In regard to stuttering by age group, the younger children (5;0–8;11–years–old) were 

assessed with a lower rate of prevalence of stuttering than ones of older age group  (9–

11,11–years–old) (Table 9). The overall prevalence of stuttering in younger children and 

older ones was estimated to be 2.03% and 2.16%, respectively. Chi–square test of 

independence was conducted to examine the relationship between these two variables, age 

and stuttering. The relationship between these variables was not significant (X2=0.063, 

df=1, p>0.05). So, these statistical outcomes indicate that stuttering was not affected by 

age. The distribution of stuttering by age group yielded similar patterns across the 

incidences, namely Incidence–I and Incidence–II, indicating a lower rate of younger 

children than older ones. For instance, 2.25% of younger and 2.39% of older age group 

children in Incidence–I, and 1.95% of younger and 2.08% of older age group children in 

Incidence–II were reported. However, the category of mild stuttering suggested that higher 

results of younger children than older ones in Overall prevalence and Incidence–I. 

Incidence–II appeared to yield equal or slightly higher rates of stuttering in older children 

as opposed to younger ones (Table 9). 
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4.1.4.3 Stuttering by grade level 

The prevalence of stuttering was also estimated according to grade level. The results 

indicate that there was no linear order of occurrence of stuttering according to grade level. 

As shown in Table 9, all grade children were appeared with a similar rate of prevalence of 

stuttering, for instance varying approximately +1% among the grades in the overall 

prevalence. The estimate was 2.25% prevalence in grade one children, 1.82% in grade two, 

1.49% in grade three, 2.63% in grade four and 2.39% in grade five children, respectively. 

To observe the differences of stuttering among the grade children, Chi–square test of 

independence was conducted between two variables of grade level and stuttering. The 

relationship between these variables was not significant (X2=2.307, df=4, p>0.05). So, 

these statistical results indicate that stuttering was not affected by grade level. The results 

in incidences yielded very similar patterns of distributions of stuttering cases in Incidence–I 

and Incidence–II (Table 9). Reporting the mild stuttering, roughly similar results of 

stuttering among the grades in Incidence–I versus Incidence–II were estimated, indicating 

only small variations among them. However, grade three appeared with exceptional and 

diverse indications in all comparisons of results, namely Overall prevalence, Incidence–I 

and Incidence–II (Table 9). 

 

In summary, the overall prevalence of stuttering was estimated to be 2.09% with consistent 

values across incidences. Additionally, stuttering by gender was significantly difference but 

it was not significantly difference by age and grade level.  

 

4.1.4 Overall prevalence of voice problems 

The voice problems revealed a relatively higher rate of prevalence in children than other 

categories of speech problems identified by their teachers. The results of voice problems 

was drawn from the screening of 2776 children which is presented in Table 9 by gender, 

age group and grade level, including only the cases of moderate/severe voice problems 

according to the protocol adapted in the present study. Thus, the overall prevalence of 

voice problems was estimated to be 3.42% and likely it was very stable compared across 

the incidences, for instance Incidence–I (4.06%) and Incidence–II (3.21%). Additionally, 

mild voice problems also revealed that Incidence–I appeared with a relatively lower result 

than Incidence–II and Overall prevalence (Table 9). 
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4.1.5.1 Voice problems by gender 

The overall voice problems by gender was estimated that revealed a higher rate of 

prevalence for boys than girls; for instance 3.99% boys and 2.84% girls were identified. 

Chi–square test of independence was conducted to examine the relationship between these 

two variables of gender and voice problems. The relationship between these variables was 

not significant (X2=2.781, df=1, p>0.05). So, these statistical results indicate that voice 

problems were not affected by gender. The results of voice problems by gender show 

similar patterns indicating higher rate for boys than girls across the incidences, namely 

Incidence–I and Incidence–II. For example 4.70% boys and 3.50% girls were identified in 

Incidence–I, and 3.78% boys and 2.59% girls in Incidence–II. Very constant variations 

were obtained between boys and girls across incidences. Furthermore, the mild voice 

problems also appeared to occur more frequently in boys than girls across the results (Table 

9). 

 

4.1.5.2 Voice problems by age group 

Since voice problems were analyzed according to age groups, children of younger age–

group (5;0–8;11–years–old) appeared with a higher rate of overall prevalence of voice 

problems than ones of older age group (9;0–11;11–years–old). For example, 3.65% 

children of 5–8,11–years age group children and 3.16% children of 9–11,11–years age 

group were identified. Chi–square test of independence was generated to examine the 

relationship between age and voice problems. The relationship between these variables was 

not significant (X2=0.482, df=1, p>0.05). So, these statistical results indicate that voice 

problems were not affected by age. Correspondingly, a similar pattern of results was 

obtained in Incidence–I indicating a higher rate of prevalence for younger children than 

older ones (i.e. 5.07% and 2.99%). However, the pattern of prevalence was more or less 

equal for younger and older children in Incidence–II (3.20% and 3.23%). In regard to mild 

voice problems, younger children tended to be identified with higher percentage of 

occurrence of voice problems than older ones across the comparisons of results, namely 

Overall prevalence, Incidence–I and Incidence–II. Hence, a similar pattern of variation was 

noted across overall prevalence, and Incidence–II, with Incidence–I showing a relatively 

wider variation (Table 9). 
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4.1.5.3 Voice problems by grade level 

The prevalence of voice problems was also estimated according to grade level. As 

presented in Table 9, the first four grades (i.e. grade 1st, 2nd, 3rd & 4th) revealed very 

similar outcomes than another grade (i.e. grade 5th). The estimate was 3.89% prevalence in 

grade one children, 3.15% in grade two, 4.13% in grade three, 4.11% in grade four and 

1.84% in grade five children respectively. Relatively higher overall prevalence was 

reported in grade three. In order to observe the differences of voice problems by grade 

level, Chi–square test of independence was conducted between two variables of grade level 

and voice problems. The relationship between these variables was not significant 

(X2=6.275, df=4, p>0.05). So, these statistical results indicate that voice problems were not 

affected by grade level. In regard to incidences, similar patterns of results were obtained in 

Incidence–I and Incidence–II. Notably, grade three revealed a relatively higher rate of 

prevalence across the results (Table 9). Reporting on mild voice problems, the cases across 

incidences similar patterns (Table 9). 

 

In summary, the overall prevalence of voice problems was estimated to be 3.42% with 

consistent values across incidences. Additionally, gender effect was significantly observed 

for voice problems by gender although it was not significantly difference by age and grade 

level.  
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Table 9: Prevalence by subtypes of speech problems – overall prevalence, prevalence by gender, age group & grade level 

  Incidence–I (n1 = 690), 
number & percent 

 Incidence–II (n2 = 2086) 
number & percent 

Overall prevalence (n1+n2 = 2776)  
number & percent 

 n1 No. of 
mild 
cases 

% of 
mild 
cases 

No. of 
m./s. 
cases 

% of 
m./s. 
cases 

 n2 No. of 
mild 
cases 

% of 
mild 
cases 

No. of 
m./s. 
cases 

% of 
m./s. 
cases 

 n1+n 2 No. of 
mild 
cases 

% of 
mild 
cases 

No. of 
m./s. 
cases 

% of 
m./s. 
cases 

Sig. 

Overall prevalence of  
articulation problem 690 94 13.62 23 3.33 

 
2086 218 10.45 59 2.83 

 
2776 312 11.24 82 2.95  

A.p. by  Male 319 49 15.36 11 3.45  1084 131 12.08 42 3.87  1403 180 12.83 53 3.78 <.05 
            Female 371 45 12.13 12 3.23  1002 87 8.68 17 1.70  1373 132 9.61 29 2.11  
A.p. by  5–8;11 yrs. age 355 60 16.90 18 5.07  1126 125 11.10 33 2.93  1481 185 12.49 51 3.44 >.05 
              9–11;11 yrs. age 335 34 10.15 5 1.49  961 93 9.68 26 2.71  1296 127 9.80 31 2.39  
A.p. by  Grade One 125 17 13.60 6 4.80  364 36 9.89 11 3.02  489 53 10.84 17 3.48 >.05 
               Grade Two 161 21 13.04 5 3.11  442 45 10.18 15 3.39  603 66 10.95 20 3.32  
               Grade Three 143 28 19.58 9 6.29  462 51 11.04 16 3.46  605 79 13.06 25 4.13  
               Grade Four 153 16 10.46 2 1.31  382 44 11.52 9 2.36  535 60 11.21 11 2.06  
               Grade Five 108 12 11.11 1 0.93  436 42 9.63 8 1.83  544 54 9.93 9 1.65  

Overall Stuttering 690 16 2.32 16 2.32  2086 119 5.70 42 2.01  2776 135 4.86 58 2.09  
Stu. by  Male 319 29 9.09 10 3.13 1084 86 7.93 29 2.68 1403 115 8.20 39 2.78 <.05 
            Female 371 21 5.66 6 1.62 1002 33 3.29 13 1.30 1373 54 3.93 19 1.38  
Stu. by  5–8;11 yrs. age 355 30 8.45 8 2.25 1126 62 5.51 22 1.95 1481 92 6.21 30 2.03 >.05 
              9–11;11 yrs. age 335 20 5.97 8 2.39 961 57 5.93 20 2.08 1296 77 5.94 28 2.16  
Stu. by  Grade One 125 9 7.20 3 2.40 364 21 5.77 8 2.20 489 30 6.13 11 2.25 >.05 
               Grade Two 161 10 6.21 2 1.24 442 27 6.11 9 2.04 603 37 6.14 11 1.82  
               Grade Three 143 14 9.79 4 2.80 462 16 3.46 5 1.08 605 30 4.96 9 1.49  
               Grade Four 153 9 5.88 4 2.61 382 25 6.54 10 2.62  535 34 6.36 14 2.62  
               Grade Five 108 8 7.41 3 2.78 436 30 6.88 10 2.29  544 38 6.99 13 2.39  

Overall prevalence  
of voice problem 690 28 4.06 28 4.06 

 
2086 193 9.25 67 3.21 

 
2776 221 7.96 95 3.42 

 

V.p. by  Male 319 38 11.91 15 4.70 1084 130 11.99 41 3.78 1403 168 11.97 56 3.99 >.05 
            Female 371 36 9.70 13 3.50 1002 63 6.29 26 2.59 1373 99 7.21 39 2.84  
V.p. by  5–8;11 yrs. age 355 45 12.68 18 5.07 1126 107 9.50 36 3.20 1481 152 10.26 54 3.65 >.05 
              9–11;11 yrs. age 335 29 8.66 10 2.99 961 86 8.95 31 3.23 1296 115 8.87 41 3.16  
 

          
Cont… 
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V.p. by  Grade One 125 17 13.60 7 5.60 364 36 9.89 12 3.30 489 53 10.84 19 3.89 >.05 
               Grade Two 161 12 7.45 6 3.73 442 39 8.82 13 2.94 603 51 8.46 19 3.15  
               Grade Three 143 25 17.48 7 4.90  462 44 9.52 18 3.90  605 69 11.40 25 4.13  
               Grade Four 153 9 5.88 6 3.92  382 32 8.38 16 4.19  535 41 7.66 22 4.11  
               Grade Five 108 11 10.19 2 1.85  436 42 9.63 8 1.83  544 53 9.74 10 1.84  

m./s. = moderate/severe, A.p.=articulation problem, Stu.=stuttering, V.p.=voice problem 
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4.1.6 Prevalence of language problems 

Overall prevalence of language problems were estimated from the screening of 2776 

children by their teachers, which is presented in Table 10. As presented in table, the rate of 

overall prevalence of language problems among the children was estimated to be 7.85%. 

Comparing the overall prevalence of language problems to Incidence–I and Incidence–II, 

very small variation across them were revealed i.e. varying by less than 1%. In regards to 

mild language difficulties, the results estimated in Overall prevalence, Incidence–I and 

Incidence–II indicated very small variation as well (Table 10). 

 

4.1.6.1 Language problems by gender 

The overall prevalence for language problems by gender was estimated, and it revealed a 

higher rate of prevalence for boys than girls (8.62% and 7.06%). Chi–square test of 

independence was conducted to examine the relationship between these two variables of 

gender and language problems. The association between these variables was not significant 

(X2=2.727, df=1, p>0.05). So, these statistical results indicate that language problems were 

not affected by gender. Regarding gender differences in Incidence–I and Incidence–II, 

different patterns emerged. A higher rate of prevalence for boys than girls occurred in 

Incidence and the pattern was reversed in Incidence–I, yielding a higher rate for girls than 

boys (see Table 10). These variations between boys and girls were small in each result, 

namely Overall prevalence, Incidence–I and Incidence–II. In regards to mild language 

problems by gender, boys appeared with a higher prevalence than girls in every comparison 

of results, and the variations were observed to be small (Table 10). 

 

4.1.6.2 Prevalence of language problems by age group 

In regards to language problems by age group, the younger age–group children (5;0–8;11–

years–old) were assessed to be more prevalent than ones at older age–group (9;0–11;11–

years–old). The overall rate of prevalence of language problems for younger children was 

estimated to be 8.71% and 6.87% for older ones. Chi–square test of independence was 

conducted to examine the relationship between two these variables of age and language 

problems. The relationship between these variables was not significant (X2=3.224, df=1, 

p>0.05). These statistical results indicate that language problems were not affected by age. 

Similar pattern of prevalence figures were estimated indicating a tendency for a higher rate 

of prevalence for younger than older children in both incidences, namely Incidence–I and 

Incidence–II. Considering the mild language problems by age group, the results revealed 

roughly the similar patterns across results (namely Overall prevalence, Incidence–I and 
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Incidence–II) indicating a higher results  for younger children than ones of older age group 

(Table 10). 

 

4.1.6.3 Prevalence of language problems by grade level 

The overall prevalence of language problems was estimated by grade level. Table 10 shows 

the results that indicated that the children of lower grades were identified with a higher rate 

of prevalence of language problems than ones at upper grades. However some exceptions 

have been noted. According to the Table 10, some grades revealed very similar outcomes 

than other grades (i.e. grade 1st, 3nd & 4th). The estimate was 9.20% in grade one children, 

6.80% in grade two, 8.76% in grade three, 8.22% in grade four and 6.43% in grade five 

respectively. Relatively higher overall prevalence was reported in grade one and lowest in 

grade five. To observe the differences of overall language problems as a function of grade, 

Chi–square test of independence was conducted to examine the relationship between two 

variables of grade level and language problems. The relationship between these variables 

was not significant (X2=3.224, df=4, p>0.05). So, these statistical results indicate that 

language problems were not affected by grade level. The results of incidences yielded a 

very similar pattern of distributions, indicating a higher rate of prevalence of language 

problems in lower grade children than ones at upper grade. However in Incidence–I diverse 

results among the grades were noted (Table 10). In regard to mild difficulties in language 

performance, roughly higher results of lower grade children were identified with mild 

difficulty in language problems than the ones at upper grade. 

 

In summary, the overall prevalence of language problems was estimated to be 7.85% with 

consistent values across incidences. Additionally, language problems by gender, age group 

and grade level were not significantly difference. 
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Table 10: Overall prevalence of language problems, language problems by gender, age group & grade level 

  Incidence–I (n1 = 690), 
number & percent 

 Incidence–II (n2 = 2086) 
number & percent 

Overall prevalence (n1+n2 = 2776)  
number & percent 

 n1 No. of 
mild 
cases 

% of 
mild 
cases 

No. of 
m./s. 
cases 

% of 
m./s. 
cases 

 n2 No. of 
mild 
cases 

% of 
mild 
cases 

No. of 
m./s. 
cases 

% of 
m./s. 
cases 

 n1+n 2 No. of 
mild 
cases 

% of 
mild 
cases 

No. of 
m./s. 
cases 

% of 
m./s. 
cases 

Sig. 

Overall prevalence 
of language problems 690 146 21.16 55 7.97 

 
2086 394 18.89 163 7.81 

 
2776 540 19.45 218 7.85 

 

Prev. by  Male 319 74 23.20 23 7.21  1084 239 22.05 98 9.04  1403 313 22.31 121 8.62  
            Female 371 72 19.41 32 8.63  1002 155 15.47 65 6.49  1373 227 16.53 97 7.06 <.05 
Prev. by  5–8;11 yrs. age 355 95 26.76 38 10.70  1126 219 19.45 91 8.08  1481 314 21.20 129 8.71  
              9–11;11 yrs. age 335 51 15.22 17 5.07  961 175 18.21 72 7.49  1296 226 17.44 89 6.87 >.05 
Prev. by  Grade One 125 28 22.40 13 10.40  364 82 22.53 32 8.79  489 110 22.49 45 9.20  
               Grade Two 161 31 19.25 10 6.21  442 71 16.06 31 7.01  603 102 16.92 41 6.80 >.05 
               Grade Three 143 44 30.77 15 10.49  462 91 19.70 38 8.23  605 135 22.31 53 8.76  
               Grade Four 153 27 17.65 10 6.54  382 77 20.16 34 8.90  535 104 19.44 44 8.22  
               Grade Five 108 16 14.81 7 6.48  436 73 16.74 28 6.42  544 89 16.36 35 6.43  

m./s. = moderate/severe, Prev.=prevalence 
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4.1.7 Prevalence of grammatical (syntactical) difficulty 

Grammatical (syntactical) difficulty in children is a language–based problems. Table 11 

presents the different aspects of results about grammatical (syntactical) difficulty drawn 

from 2776 children. The prevalence of grammatical (syntactical) difficulty includes only 

the cases of moderate/severe grammatical (syntactical) difficulty according to the protocol 

adapted in the present study. Therefore, the overall prevalence of grammatical (syntactical) 

difficulty in this present study was estimated to be 6.48% and it was rather stable and 

similar in Incidence–I (6.67%) and Incidence–II (6.42%).  Additionally, mild grammatical 

(syntactical) difficulty also appeared to be similar across the comparisons of results, 

namely Overall prevalence, Incidence–I and Incidence–II (Table 11). 

 

4.1.7.1 Grammatical (syntactical) difficulty by gender 

The grammatical (syntactical) difficulty was varied by gender and it is presented in Table 

11. A similar rate of overall prevalence grammatical (syntactical) difficulty was estimated 

for boys (7.41%) as compared to girls (5.54%). Chi–square test of independence was 

conducted to examine the relationship between these two variables of gender and 

grammatical (syntactical) difficulty. The relationship between these variables was 

significant (X2=4.033, df=1, p<0.05). Thus, these statistical results indicate that 

grammatical (syntactical) difficulty was affected by gender. It should be noted that the rate 

of prevalence of grammatical (syntactical) difficulty by gender was different across 

incidences. In Incidence–II, a higher rate of prevalence for boys than girls (7.66% and 

5.93%) was observed, however, a higher rate of prevalence for girls than boys was noted in 

Incidence–I (6.58% of boys & 6.74% of girls) (Table 11). Furthermore, the mild 

grammatical (syntactical) difficulty also appeared approximately to be similar in pattern of 

results indicating higher results of boys than girls in every comparison of results, namely 

Overall prevalence, Incidence–I and Incidence–II (Table 11). 

 

4.1.7.2 Grammatical (syntactical) difficulty by age group 

Furthermore, grammatical (syntactical) difficulty was estimated among the children 

according to their age group which is presented in Table 11. The results indicate that the 

children of the younger age group (5;0–8;11–year–old) were identified with a higher rate of 

overall prevalence in grammatical (syntactical) difficulty than older ones (9–11;11–year–

old). For instance, overall prevalence for grammatical (syntactical) difficulty was estimated 

to be 6.75% in younger children and 5.48% in older ones. Chi–square test of independence 

was conducted to examine the relationship between these two variables of age and 
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grammatical (syntactical) difficulty. The relationship between these variables was 

significant (X2=4.015, df=1, p<0.05). So, these statistical results indicate that grammatical 

(syntactical) difficulty was affected by age. Correspondingly, the results in other incidences 

also revealed the similar pattern of distributions indicating a higher rate of prevalence of 

grammatical (syntactical) difficulty for younger children than older ones; for instance 

6.48% of younger children and 4.18% of older ones in Incidence–I and 6.84% of younger 

children and 5.93% of older ones in Incidence–II. In regards to mild grammatical 

(syntactical) difficulty, again younger children appeared with a higher rates of prevalence 

than older ones in every comparison, i.e. Overall prevalence, Incidence–I and Incidence–II 

(Table 11). 

 

4.1.7.3 Grammatical (syntactical) difficulty grade level 

The overall prevalence of grammatical (syntactical) difficulty was also estimated according 

to grade level. As presented in Table 11, the lower grades (especially grade 1st, 2nd & 4th) 

revealed a similar outcome than the upper grades (i.e. grade 5th). The estimate was 6.75% 

in grade one children, 6.63% in grade two, 7.27% in grade three, 6.54% in grade four and 

4.96% in grade five children respectively. Relatively higher overall prevalence of 

grammatical (syntactical) difficulty was obtained in grade three. To observe the differences 

of grammatical (syntactical) difficulty among children of different grades, Chi–square test 

of independence was conducted between these two variables. The relationship between 

these variables was not significant (X2=2.306, df=4, p>0.05). So, these statistical results 

indicate that grammatical (syntactical) difficulty was not affected by grade level. Moreover, 

similar patterns were obtained in Incidence–I and Incidence–II. In addition, mild 

grammatical (syntactical) difficulty in Overall prevalence and Incidence–II show a stable 

and small variation among grades, however Incidence–I shows diverse results among the 

grades (Table 11). 

 

In summary, the overall prevalence of grammatical (syntactical) difficulty was estimated to 

be 6.48% with consistent values across incidences. Additionally, significant gender and age 

group effect was observed in grammatical (syntactical) difficulty although it was not 

significantly difference by grade level.  

 

4.1.8 Prevalence of difficulty in expressing ideas 

The results drawn from the screening of 2776 children by their teachers in terms of the rate 

of overall prevalence of difficulty in expressing ideas, difficulty in expressing ideas by 
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gender, age group and grade level are presented in Table 11. The prevalence of difficulty in 

expressive ideas includes only the cases of moderate/severe difficulty in expressing ideas 

according to the protocol adapted in the present study. Thus, overall prevalence of 

difficulty in expressing ideas was estimated to be 6.95% which was indicated to be very 

similar in Incidence–I and Incidence–II (i.e. 6.9% and 6.59%). However, small variabilities 

were obtained in the category of mild difficulty in expressive ideas across the Overall 

prevalence, Incidence–I and Incidence–II (Table 11). 

 

4.1.8.1 Difficulty in expressing ideas by gender 

The prevalence of difficulty in expressing ideas by gender was estimated, and it revealed a 

rate of higher prevalence for boys than girls; for instance 7.70% of boys and 6.19% of girls. 

Chi–square test of independence was conducted to examine the relationship between these 

two variables of gender and difficulty in expressive ideas. The relationship between these 

variables was not significant (X2=2.436, df=1, p>0.05).  So, these statistical results indicate 

that difficulty in expressing ideas was not affected by gender. The gender variation of 

difficulty in expressive ideas in Incidence–II also showed similar pattern of results 

indicating higher rate of boys than girls (i.e. 8.03% and 5.79%), however the variation was 

reversed in Incidence–I where a higher rate of girls than boys was noted (i.e. 6.58% and 

7.28%). The distribution of results in terms of mild difficulty in expressing ideas also 

revealed a higher prevalence for boys than girls across comparisons, namely Overall 

prevalence, Incidence–I and Incidence–II (Table 11). 

 

4.1.8.2 Difficulty in expressing ideas by age group 

The prevalence of difficulty in expressing ideas by age group revealed more prevalence for 

younger age–group children (5;0–8;11–year–old) than ones of older age group (9;0–11;11–

year–old). So, overall prevalence for difficulty in expressing ideas was estimated to be 

7.77% in younger children and 6.02% in older ones. Chi–square test of independence was 

conducted to examine the relationship between these two variables of age and difficulty in 

expressive ideas. The relationship between these variables was not significant (X2=2.436, 

df=1, p>0.05). So, these statistical results indicate that difficulty in expressing ideas was 

not affected by age. Correspondingly, the results in Incidence–I and Incidence–II also 

appeared to be similar, indicating a higher rate of prevalence for younger children than 

older ones. For instance, it was estimated to be 9.86% of younger children and 3.88% of 

older ones in Incidence–I, and 7.10% younger children and 6.76% older ones in Incidence–

II. A relatively wider variation was observed in Incidence–I; that difference between the 
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children of younger and older age–group was calculated to be approximately 6%. In 

regards to mild difficulty in expressing ideas, it also revealed a higher prevalence for 

younger children than older in Overall prevalence and Incidence–I, However, Incidence–II 

showed a reverse pattern of results, indicating higher mild difficulties in expressing ideas in 

older children than younger ones (Table 11).  

 

4.1.8.3 Difficulty in expressing ideas grade level 

The rate of overall prevalence of difficulty in expressing ideas was also estimated 

according to grade level. As presented in Table 11, similar values of overall prevalence of 

difficulty in expressing ideas were obtained in three different grades (i.e., grade 1st, 3rd & 

4th). The highest prevalence was estimated in grade one. The estimate was 8.18% in grade 

one children, 6.30% in grade two, 7.27% in grade three, 8.04% in grade four and 5.15% in 

grade five children, respectively. A relatively higher prevalence of difficulty in expressing 

ideas was reported in grade one. Chi–square test of independence was conducted to 

examine the relationship between two variables of grade level and difficulty in expressing 

ideas. The relationship between these variables was not significant (X2=5.344, df=4, 

p>0.05 ) So, these statistical results indicate that difficulty in expressing ideas was not 

affected by grade level. Additionally, the results revealed similar patterns in Incidence–I 

and Incidence–II (Table 11). Furthermore, for mild difficulties in expressing ideas, the 

results indicated small variations in each comparison of results and across them, namely 

Overall prevalence, Incidence–I and Incidence–II; however grade three of Incidence–I 

showed relatively higher rates than other grades (Table 11). 

 

In summary, the overall prevalence of difficulty in expressing ideas was estimated to be 

6.95% with consistent values across incidences. Additionally, difficulty in expressing ideas 

by gender, age group and grade level were not significantly difference.  

 

4.1.9 Prevalence of storytelling/narrative difficulty 

Storytelling/narrative difficulty in 2776 children was appraised by their teachers which is 

presented in Table 11 by overall prevalence, by gender, age group and grade level. The rate 

of prevalence of storytelling/narrative difficulty is calculated including only those cases of 

moderate/severe since the original protocol adapted in the present study was set to consider 

only those cases. The results show that overall prevalence of storytelling/narrative 

difficulty in children was estimated to be 6.77% which seems to be very similar across 

incidences, namely 6.81% in Incidence–I and 6.76% in Incidence–II. Furthermore, very 
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similar results were obtained in the category of mild storytelling/narrative difficulty across 

the comparisons of results, namely Overall prevalence, Incidence–I and Incidence–II 

(Table 11). 

 

4.1.9.1 Storytelling/narrative difficulty by gender 

The prevalence of storytelling/narrative difficulty by gender was estimated which is 

presented in Table 11. The results indicate that an overall higher rate of prevalence for boys 

than girls was obtained, for instance 7.77% of boys and 5.97% of girls. Chi–square test of 

independence was conducted to examine the relationship between these two variables of 

gender and storytelling/narrative difficulty. The relationship between these variables was 

not significant (X2=3.496, df=1, p>0.05). So, these statistical results indicate that 

storytelling/narrative difficulty was not affected by gender. Additionally, Incidence–II also 

revealed a similar pattern of results that indicates a higher rate of prevalence for boys than 

girls (8.12% & 5.59%). The variations in both comparisons of results seem to be small 

between boys and girls. However, Incidence–I revealed reverse results indicating a higher 

rate of prevalence for girls than boys, for instance 7.01% of girls and 6.58% of boys. In 

regards to mild storytelling/narrative difficulty, boys seem to show a higher prevalence in 

all comparisons of results, namely Overall prevalence, Incidence–I and Incidence–II (Table 

11). 

 

4.1.9.2 Storytelling/narrative difficulty by age group 

Presenting the interaction of the storytelling/narrative difficulty by age, it was observed  a 

higher rate of prevalence for younger age–group children (5;0–8;11–years–old) than older 

ones (9;0–11;11–years–old). For instance, the overall prevalence of younger was estimated 

to be 7.63% and 6.02% of older ones. Chi–square test of independence was conducted to 

examine the relationship between these two variables of age and storytelling/narrative 

difficulty. The relationship between these variables was not significant (X2=2.784, df=1, 

p>0.05). So, these statistical results indicate that storytelling/narrative difficulty was not 

affected by age. Correspondingly, similar patterns of prevalence figures were obtained 

across the incidences, namely Incidence–I and Incidence–II, indicating a higher rate of 

younger children than older ones in storytelling/narrative difficulty (9.01% and 4.48% in 

Incidence–I, and 7.19% and 6.56% in Incidence–II). In addition, mild storytelling/narrative 

difficulty also appeared with higher figures for younger children than older ones across 

results, namely Overall prevalence, Incidence–I and Incidence–II (Table 11). 
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4.1.9.3 Storytelling/narrative difficulty by grade level 

The prevalence of storytelling/narrative difficulty was also estimated according to grade 

level. As presented in Table 11, similar figures of overall prevalence of 

storytelling/narrative difficulty were obtained in three grades (i.e., grade 1st, 3rd & 4th). 

The highest overall prevalence was estimated in grade one. The estimate was 8.38% 

prevalence in grade one children, 6.14% in grade two, 7.27% in grade three, 7.66% in 

grade four and 5.15% in grade five children respectively. A relatively higher overall 

prevalence of storytelling/narrative difficulty was reported in grade one. To observe the 

differences of storytelling/narrative difficulty among children of different grades, Chi–

square test of independence was conducted between two variables of grade level and 

storytelling/narrative difficulty. The relationship between these variables was not 

significant (X2=5.457, df=4, p>0.05). So, these statistical results indicate that 

storytelling/narrative difficulty was not affected by grade level. Correspondingly, a similar 

pattern of prevalence was obtained in Incidence–II; however Incidence–I appeared with 

variabilities in prevalence among grades, indicating the highest prevalence of 

storytelling/narrative difficulty in grade one than others (Table 11). Furthermore, mild 

storytelling/narrative difficulty revealed relatively less variabilities among grades in each 

comparison of results, namely Overall prevalence, Incidence–I and Incidence–II (Table 

11). 

 

In summary, the overall prevalence of storytelling/narrative difficulty was estimated to be 

6.77% with consistent values across incidences. Additionally, storytelling/narrative 

difficulty by gender, age group and grade level were not significantly difference.  

 

4.1.10. Overall prevalence of vocabulary difficulty 

Total 2776 children were screened for vocabulary difficulty by their teachers which is 

presented in Table 11 that includes overall prevalence of vocabulary difficulty, vocabulary 

difficulty by gender, age group and grade level. The rate of prevalence of vocabulary 

difficulty is calculated including only those cases of moderate/severe since the original 

protocol adapted in the present study suggested to consider only those cases. Thus, overall 

prevalence of vocabulary difficulty was estimated to be 7.41% which is distributed very 

similarly across the incidences, namely Incidence–I (7.25%) and Incidence–II (6.76%). 

Correspondingly, mild vocabulary difficulty also revealed approximately similar outcomes 

across the study parameters, namely Overall prevalence, Incidence–I and Incidence–II 

(Table 11). 
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4.1.10.1 Vocabulary difficulty by gender 

Overall vocabulary difficulty by gender was estimated which is presented in Table 11. The 

results indicate that overall higher rate of prevalence for boys than girls was obtained; for 

instance 7.41% of boys and 6.34% of girls. Chi–square test of independence was conducted 

to examine the relationship between these two variables of gender and vocabulary 

difficulty. The relationship between these variables was not significant (X2=1.254, df=1, 

p>0.05). Thus, these statistical results indicate that vocabulary difficulty was not affected 

by gender. Additionally, Incidence–II also revealed similar pattern of results that indicates 

higher rate of prevalence for boys than girls (7.66% & 5.79%). However, Incidence–I 

revealed reverse results indicating higher rate of prevalence for girls than boys, for instance 

7.82% of girls and 6.58% of boys. In regards to mild vocabulary difficulty, it revealed that 

boys appeared with higher results in all comparisons, namely Incidence–I, Incidence–II and 

Overall prevalence varying approximately by 5% (Table 11). 

 

4.1.10.2 Vocabulary difficulty by age group 

Vocabulary difficulty presented by age groups indicated a higher rate of overall prevalence 

for younger age group children (5–8;11–years–old) than the older (9–11;11–years–old). For 

example, the overall prevalence of vocabulary difficulty for younger was estimated to be 

7.70% and 6.34% of older ones. Chi–square test of independence was conducted to 

examine the relationship between these two variables of age and vocabulary difficulty. The 

relationship between these variables was not significant (X2=3.308, df=1, p>0.05) Thus, 

these statistical results indicate that vocabulary difficulty was not affected by age. 

Correspondingly, similar patterns of prevalence figures were obtained across the 

incidences, namely Incidence–I and Incidence–II indicating higher rate of younger children 

than older ones in vocabulary difficulty (9.58% and 4.78% in Incidence–I, and 7.10% and 

6.35% in Incidence–II). The variation between these age groups appeared to be 

approximately by 2% in Overall prevalence and Incidence–II, but relatively wider variation 

is indicated between younger children and older ones in Incidence–I, i.e. variation by 5%. 

In regards to mild vocabulary difficulty, it revealed that younger children seem to be higher 

in figures than older ones in all comparisons of results, namely Overall prevalence, 

Incidence–I and Incidence–II; the variations in percentages seem to be smaller in the 

comparison of Overall prevalence and Incidence–II (differing approximately by 2.50%), 

but they were relatively wider in Incidence–I (differing approximately by 7%) (see Table 

11). 
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4.1.10.3 Vocabulary difficulty by grade level 

The prevalence of vocabulary difficulty was estimated according to grade level. As 

presented in Table 11, similar figures of overall prevalence rate of vocabulary difficulty 

were obtained in three grades (i.e., grade 1st, 3rd & 4th). The overall prevalence of 

vocabulary difficulty indicates that relatively lower grade children appeared with higher 

rate of prevalence than ones identified at upper grades. The highest overall prevalence rate 

was estimated in grade one and the lowest in grade five. The estimate was 8.59% overall 

prevalence rate in grade one children, 5.80% in grade two, 7.93% in grade three,7.48% in 

grade four and 4.78% in grade five children. To observe the differences of vocabulary 

difficulty across grades, Chi–square test of independence was conducted between two 

variables of grade level and vocabulary difficulty. The relationship between these variables 

was not significant (X2=8.411, df=4, p>0.05). Therefore, these statistical results indicate 

that vocabulary difficulty was not affected by grade level. Correspondingly, a similar 

pattern of prevalence was obtained in Incidence–II, however of Incidence–I appeared with 

variation in prevalence values among the grades, yielding the highest prevalence of 

vocabulary difficulty in grade one than others (Table 11). Furthermore, mild vocabulary 

difficulty revealed relatively less variation among the grades of Overall prevalence and 

Incidence–I, however relatively diverse variations were observed in Incidence–II (Table 

11). 

 

In summary, the overall prevalence of vocabulary difficulty was estimated to be 7.41% 

with consistent values across incidences. Additionally, vocabulary difficulty by gender, age 

group and grade level were not significantly difference.  

 

4.1.11 Prevalence of understanding/comprehension problems 

In the present study, understanding/comprehension problems was assessed in 2776 children 

by their teachers. Overall prevalence of understanding/comprehension problems, 

understanding/comprehension problems by gender, age group and grade level are presented 

in Table 11. The rate of prevalence of understanding/comprehension problems is calculated 

including only those cases of moderate/severe since the original protocol adapted in the 

present study suggested considering only those cases. Reportedly, the overall prevalence of 

understanding/comprehension problems was estimated to be 4.79% and revealed very 

stable results across the incidences, namely Incidence–I (4.20%) and Incidence–II (5.23%) 



200 
 

respectively. In addition, very similar results were calculated for mild 

understanding/comprehension problems across the comparisons of Overall prevalence and 

Incidence–II; however, a relatively wider variation of results was observed in Incidence–I 

indicating variation approximately by 4% (Table 11). 

 

4.1.11.1 Overall prevalence of understanding/comprehension problems by gender 

Overall understanding/comprehension problems by gender were estimated which is 

presented in Table 11. The results indicated that overall higher rate of prevalence for boys 

than girls, it was calculated to 5.92% for boys and 4.01% for girls. Chi–square test of 

independence was conducted to examine the relationship between these two variables of 

gender and understanding/comprehension problems. The relationship between these 

variables was significant (X2=5.359, df=1, p<0.05). Thus, these statistical results indicate 

that understanding/comprehension problems were affected by gender. Additionally, 

Incidence–I and Incidence–II also revealed a similar trend indicating higher rate of 

prevalence for boys than girls (i.e. 4.39% and 4.04% in Incidence–I and 6.37% and 3.99% 

in Incidence–II). The variation between boys and girls in Incidence–I seems to be smaller 

than the variations estimated in the comparison of Overall prevalence and Incidence–II 

(Table 11). In regards to mild understanding/comprehension problems, boys seemed to be 

higher in figure in all comparisons of results, namely Overall prevalence, Incidence–I and 

Incidence–II (Table 11). 

 

4.1.11.2 Understanding/comprehension problem by age group 

The results in understanding/comprehension problems are presented by age group. They 

indicate a higher rate of overall prevalence for younger children (5;0–8;11–years–old) than 

older ones (9–11;11–years–old). For instance, the overall prevalence of 

understanding/comprehension problems of younger children was estimated to be 5.60% 

and 4.24% for the older ones. Chi–square test of independence was conducted to examine 

the relationship between these two variables of age group and 

understanding/comprehension problems. The relationship between these variables was not 

significant (X2=2.694, df=1, p>0.05). Thus, these statistical results indicate that 

understanding/comprehension problems were not affected by age. Correspondingly, 

somehow similar patterns of prevalence rates were obtained across the incidences, namely 

Incidence–I and Incidence–II, indicating higher rates for younger children than older ones 

(i.e., 5.63% and 2.69% in Incidence–I, and 5.60% and 4.79% in Incidence–II). The 

variation between these groups of children appeared to be stable and small in Overall 
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prevalence and Incidence–II, however a relatively wider variation is shown between 

younger and older children in Incidence–I, i.e., variation was approximately 3%. In regards 

to mild understanding/comprehension problems, the group of younger children seems to be 

higher in figure in all comparisons of results, namely Overall prevalence, Incidence–I and 

Incidence–II; the variations seem to be smaller in the comparisons of Overall prevalence 

and Incidence–II, but relatively wider in Incidence–I (approximately by 5%) (see Table 

11). 

 

4.1.11.3 Understanding/comprehension problems by grade level 

The prevalence of understanding/comprehension problems was also estimated according to 

grade level. As presented in Table 11, the overall prevalence of 

understanding/comprehension problems indicates that relatively lower grade children were 

identified with higher rate of prevalence than ones at upper grades. The highest overall 

prevalence rate was estimated in grade one and the lowest in grade five. The overall 

estimates were calculated to be 6.13% prevalence rate in grade one children, 4.64% in 

grade two, 5.95% in grade three, 4.49% in grade four and 3.68% in grade five children. 

Chi–square test of independence was conducted to examine the relationship between two 

variables of grade level and understanding/comprehension problems. The relationship 

between these variables was not significant (X2=4.964, df=4, p>0.05). Therefore, these 

statistical results indicate that understanding/comprehension problems were not affected by 

grade level. Correspondingly, a similar pattern of prevalence rates was obtained in 

Incidence–I and Incidence–II indicating a relatively higher prevalence of 

understanding/comprehension problems in lower grade children than ones at upper grades 

(Table 11). Furthermore, mild understanding/comprehension problems revealed relatively 

less variation among the grades of Overall prevalence, but some variation was observed 

across Incidence–I and Incidence–II (Table 11). 

 

In summary, the overall prevalence of understanding/comprehension problems was 

estimated to be 4.79% with consistent values across incidences. Additionally, significant 

gender effect was observed in understanding/comprehension problemsalthough it was not 

significantly difference by age group and grade level.  
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Table 11: Prevalence by subtypes of language problems – overall prevalence, prevalence by gender, age group & grade level1 
  Incidence–I (n1 = 690), 

number & percent 
 Incidence–II (n2 = 2086) 

number & percent 
Overall prevalence (n1+n2 = 2776)  

number & percent 
 n1 No. of 

mild 
cases 

% of 
mild 
cases 

No. of 
m./s. 
cases 

% of 
m./s. 
cases 

 n2 No. of 
mild 
cases 

% of 
mild 
cases 

No. of 
m./s. 
cases 

% of 
m./s. 
cases 

 n1+n 2 No. of 
mild 
cases 

% of 
mild 
cases 

No. of 
m./s. 
cases 

% of 
m./s. 
cases 

Sig. 

Grammatical difficulties 690 96 13.91 46 6.67  2086 247 11.84 134 6.42  2776 343 12.36 180 6.48  
G.d. by  Male 319 48 15.05 21 6.58  1084 157 12.08 83 7.66  1403 179 12.76 104 7.41 <.05 
            Female 371 48 12.94 25 6.74  1002 90 8.68 51 5.09  1373 135 9.83 76 5.54  
G.d. by  5–8;11 yrs. age 355 62 17.46 23 6.48  1126 129 11.10 77 6.84  1481 187 12.63 100 6.75 <.05 
              9–11;11 yrs. age 335 34 10.15 14 4.18  961 118 9.68 57 5.93  1296 127 9.80 71 5.48  
G.d. by  Grade One 125 22 17.60 9 7.20  364 49 9.89 24 6.59  489 58 11.86 33 6.75 >.05 
               Grade Two 161 18 11.18 10 6.21  442 40 10.18 30 6.79  603 63 10.45 40 6.63  
               Grade Three 143 31 21.68 11 7.69  462 54 11.04 33 7.14  605 82 13.55 44 7.27  
               Grade Four 153 18 11.76 9 5.88  382 49 11.52 26 6.81  535 62 11.59 35 6.54  
               Grade Five 108 7 6.48 6 5.56  436 55 9.63 21 4.82  544 49 9.01 27 4.96  

Difficulty in expressive 
ideas 690 88 12.75 48 6.96 

 
2086 228 10.93 145 6.95 

 
2776 316 11.38 193 6.95 

 

E.d. by  Male 319 44 13.79 21 6.58 1084 145 13.38 87 8.03 1403 189 13.47 108 7.70 >.05 
            Female 371 44 11.86 27 7.28 1002 83 8.28 58 5.79 1373 127 9.25 85 6.19  
E.d. by  5–8;11 yrs. age 355 54 15.21 35 9.86 1126 118 10.48 80 7.10 1481 172 11.61 115 7.77 >.05 
              9–11;11 yrs. age 335 34 10.15 13 3.88 961 110 11.45 65 6.76 1296 144 11.11 78 6.02  
E.d. by  Grade One 125 15 12.00 12 9.60 364 42 11.54 28 7.69 489 57 11.66 40 8.18 >.05 
               Grade Two 161 17 10.56 10 6.21 442 39 8.82 28 6.33  603 56 9.29 38 6.30  
               Grade Three 143 30 20.98 12 8.39 462 54 11.69 32 6.93  605 84 13.88 44 7.27  
               Grade Four 153 15 9.80 10 6.54 382 44 11.52 33 8.64  535 59 11.03 43 8.04  
               Grade Five 108 11 10.19 4 3.70  436 49 11.24 24 5.50  544 60 11.03 28 5.15  

Storytelling/narrative 
difficulty 690 80 11.59 47 6.81 

 
2086 219 10.50 141 6.76 

 
2776 299 10.77 188 6.77 

 

StND. by  Male 319 42 13.17 21 6.58 1084 133 12.27 88 8.12 1403 175 12.47 109 7.77 >.05 
            Female 371 38 10.24 26 7.01 1002 86 8.58 56 5.59 1373 124 9.03 82 5.97  
           Cont…  
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StND. by  5–8;11 yrs. age 355 51 14.37 32 9.01 1126 120 10.66 81 7.19 1481 171 11.55 113 7.63 >.05 
              9–11;11 yrs. age 335 29 8.66 15 4.48 961 99 10.30 63 6.56 1296 128 9.88 78 6.02  
StND. by  Grade One 125 14 11.20 13 10.40 364 46 12.64 28 7.69 489 60 12.27 41 8.38 >.05 
               Grade Two 161 19 11.80 7 4.35 442 37 8.37 30 6.79 603 56 9.29 37 6.14  
               Grade Three 143 28 19.58 12 8.39  462 49 10.61 32 6.93 605 77 12.73 44 7.27  
               Grade Four 153 12 7.84 9 5.88  382 42 10.99 32 8.38  535 54 10.09 41 7.66  
               Grade Five 108 7 6.48 6 5.56  436 45 10.32 22 5.05  544 52 9.56 28 5.15  

Vocabulary difficulty 690 89 12.90 50 7.25  2086 220 10.55 141 6.76  2776 309 11.13 191 6.88  
V.d. by  Male 319 49 15.36 21 6.58 1084 143 13.19 83 7.66 1403 192 13.68 104 7.41 >.05 
            Female 371 40 10.78 29 7.82 1002 77 7.68 58 5.79 1373 117 8.52 87 6.34  
V.d. by  5–8;11 yrs. age 355 58 16.34 34 9.58 1126 126 11.19 80 7.10 1481 184 12.42 114 7.70 >.05 
              9–11;11 yrs. age 335 31 9.25 16 4.78 961 94 9.78 61 6.35 1296 125 9.65 77 5.94  
V.d. by  Grade One 125 19 15.20 11 8.80 364 47 12.91 31 8.52 489 66 13.50 42 8.59 >.05 
               Grade Two 161 19 11.80 9 5.59 442 42 9.50 26 5.88 603 61 10.12 35 5.80  
               Grade Three 143 28 19.58 13 9.09  462 41 8.87 35 7.58  605 69 11.40 48 7.93  
               Grade Four 153 16 10.46 10 6.54  382 49 12.83 30 7.85  535 65 12.15 40 7.48  
               Grade Five 108 7 6.48 7 6.48  436 41 9.40 19 4.36  544 48 8.82 26 4.78  

Understanding/ 
comprehension problem 690 99 14.35 29 4.20 

 
2086 224 10.74 109 5.23 

 
2776 323 11.64 138 4.97 

 

U.p. by  Male 319 53 16.61 14 4.39 1084 136 12.55 69 6.37 1403 189 13.47 83 5.92 <.05 
            Female 371 46 12.40 15 4.04 1002 88 8.78 40 3.99 1373 134 9.76 55 4.01  
U.p. by  5–8;11 yrs. age 355 59 16.62 20 5.63 1126 122 10.83 63 5.60 1481 181 12.22 83 5.60 >.05 
              9–11;11 yrs. age 335 40 11.94 9 2.69 961 102 10.61 46 4.79 1296 142 10.96 55 4.24  
U.p. by  Grade One 125 22 17.60 7 5.60 364 52 14.29 23 6.32 489 74 15.13 30 6.13 >.05 
               Grade Two 161 18 11.18 6 3.73  442 39 8.82 22 4.98  603 57 9.45 28 4.64  
               Grade Three 143 30 20.98 7 4.90  462 40 8.66 29 6.28  605 70 11.57 36 5.95  
               Grade Four 153 17 11.11 5 3.27  382 46 12.04 19 4.97  535 63 11.78 24 4.49  
               Grade Five 108 12 11.11 4 3.70  436 47 10.78 16 3.67  544 59 10.85 20 3.68  

m./s. = moderate/severe, G.d. = Grammatical difficulties, E.d. = Difficulties in expressive ideas, StND.= Storytelling/narrative difficulties, V.d.= Vocabulary difficulty,  
U.p. = Understanding/comprehension problem 
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4.1.12 Measures of reliability 

4.1.12.1 Intra–rater agreement 

Statistical tests for intra–rater agreement by following a test–retest approach and Pearson's 

correlation were conducted to ensure reliability of the study results of overall speech–

language impairments and by specific categories. Table 12 presents the figures of intra–

rater reliability and revealed that the overall intra–rater percent agreements between pretest 

and retest was 84.52%  which seems to be consistent to the agreements obtained for 

Incidence–I (83.54%) and Incidence–II (86.72%) relatively. 

 

In addition, regarding the subtypes of speech–language impairments, good agreements 

were observed on each category of impairments. For instance, overall intra–rater agreement 

of articulation was estimated to be 83.12%, thereby indicating very similar agreements 

compared with the agreements of Incidence–I (82.62%) and Incidence–II (81.67%). The 

observers seem to be very stable on stuttering, yelding 93.87% agreement in overall results; 

very close agreements were also obtained for Incidence–I (94.64%) and Incidence–II 

(92.13%) respectively. Similarly, the agreements on voice disorders also indicated very 

high correlations between test and retest. For instance, overall agreement was 90.55% 

where the agreement in Incidence–I was calculated to be 91.45%, and 88.52% in 

Incidence–II. However, in the grammatical (syntactic) difficulties, the agreements seemed 

to yield slightly lower correlations comparatively with other categories of speech–language 

impairments. For instance only 74.37% overall agreement was estimated, and it was 

73.62% in Incidence–I and 76.07% in Incidence–II. However, we found higher overall 

agreements in the category of expressive language impairments that were estimated to be 

80.20%, 77.10% in Incidence–I and 87.07% in Incidence–II. Similar estimation was also 

obtained in the category of storytelling/narrative difficulties across the incidences. For 

instance, it was estimated to be 80.80% for overall agreement, 77.27% agreement in 

Incidence–I, and 88.85% in Incidence–II. Similarly, good level of agreements were 

estimated for the category of vocabulary difficulties. Instantly, overall agreement was 

82.61%, and it was estimated to be 80.14% in Incidence–I and 88.19% in Incidence–II. 

Eventually, good level of agreements between test and retest were also estimated in 

Understanding/comprehension problems. Overall agreement was accounted to be 85.35%, 

however it exceed 90% agreement in the incidences, i.e. 91.45% in Incidence–I and 

91.15%.in Incidence–II. 
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Table 12: Intra–rater reliability of teachers' estimate prevalence of speech–language 
impairments 

                                Incidence–I (n1 = 690),  Incidence–II (n2 = 305) Overall Agreement  
(n1+ n2 = 995) 

 No. of 
Agreement 

% 
agreement 

 No. of 
Agreement 

%  
agreement 

 No. of 
Agreement 

% 
agreement 

Overall agreement 559 81.01 263 86.23 822 82.61 
Overall speech problems 620 89.90 267 87.43 887 89.15 
Overall speech problems 549 79.49 267 87.54 816 81.96 
Articulation problem 577 82.62 249 81.67 826 83.12 
Stuttering 653 94.64 281 92.13 934 93.87 
Voice problem 631 91.45 270 88.52 901 90.55 
Grammatical difficulties 508 73.62 232 76.07 740 74.37 
Difficulty in expressive ideas 532 77.10 266 87.21 798 80.20 
Storytelling/narrative difficulty 533 77.27 271 88.85 804 80.80 
Vocabulary difficulties 553 80.14 269 88.19 822 82.61 
U./c. p. 573 91.45 278 91.15 851 85.53 

U./c. p. = Understanding/comprehension problem 

 

 

 4.1.12.2 Internal consistency of items 

In the estimation of internal consistency of items consisting the questionnaire, Cronbach's 

alpha was generated to estimate the level of overall consistency of items reliability (see 

Table 13). The results were computed from the combined data of Incidence–I and 

Incidence–II (n=2776) , as presented in Table 13. Hence, the computed scale using 

Cronbach’s Alpha reliability coefficient appeared to yield excellent overall internal 

consistency among items, overall α = 0.961, that seems to be approximately similar with 

Cronbach’s Alpha standardized items (0.959), where 8 items were taken into account. 

 

Furthermore, every item also indicated the excellent level of internal consistency. For 

instance, the corrected item total correlation of articulation/phonological problems (item 

first) between items and composite scores of all the other remaining items (interitem 

reliability correlation) was computed as r = 0.798,  revealing a  very high and positive 

interitem correlation. Moreover, this item contributes substantially to good alpha 

coefficient (α = 0.850) and to overall alpha reliability (0.959). If this item is deleted, it does 

not significantly increase (increase only 0.959 to 0.958)  the overall alpha value by a large 

degree. So it should remain in the pool of items of the questionnaire. 

 

Another variable in our questionnaire was stuttering (item second) that also indicated a 

very high level of internal consistency. The corrected item total correlation of stuttering 

between items and composite scores of all the other remaining items (interitem correlation) 

was computed as r = 0.603, indicating a very high and positive interitem correlation. 
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Cronbach’s Alpha coefficient appeared with excellence level of internal consistency, α = 

0.968. This item contributes substantially to overall alpha reliability in terms of internal 

consistency. If this item is deleted, it does not significantly increase or change (only 0.959 

to 0.968) by a large degree the alpha value. So, it should be remained in the pooled of items 

of questionnaire. 

 

Following a similar pattern of analysis, the item of voice problems (item third) also 

revealed excellent alpha coefficient and interitem correlation. The corrected item total 

correlation of voice problems between items and composite scores of all the other 

remaining items was 0.794 and it indicates instantly a good and positive pattern of 

interitem correlation. Additionally, Cronbach’s Alpha coefficient yielded an excellence 

level of internal consistency, i.e. α = 0.959 that substantially contributes to overall alpha 

reliability. If this item is deleted, it does not significantly increase or change (only 0.959 to 

0.595) by a large degree the alpha value; an equal correlation is obtained. Thus, it should 

remain in the pooled of items of the questionnaire. 

 

Similarly, the item of grammatical (syntactical) difficulties (item fourth) also appeared with 

excellence internal consistency, α = 0.950. The corrected item total correlation of 

grammatical (syntatical) difficulties between items and composite scores of all the other 

remaining items (interitem correlation) was  r = 0.935. It indicates a very strong and 

positive interitem correlation. Thus, this item contributes substantially to overall alpha 

reliability in the pool of terms for internal consistency. If this item is deleted, it does not 

significantly increase or change  by a large degree the alpha value (only by 0.950 to 0.959). 

Therefore, this item should be included in the pooled items of the questionnaire, which also 

does not need to be rephrased. 

 

The estimation of Cronbach’s Alpha reliability for difficulty in expressive ideas (item fifth) 

yielded an excellent level of internal consistency, i.e. α = 0.950. Furthermore, the corrected 

item total correlation of grammatical deficit between items and composite scores of all 

other remaining items was estimated as r = 0.937, thereby indicating a very strong and 

positive interitem correlation. This item contributes substantially to overall alpha reliability 

in the pool of items for internal consistency. If this item is deleted, it does not significantly 

increase or change the value of alpha; the latter differs only from 0.950 to 0.959. Therefore, 

this item should remain in the pool of items of the questionnaire, and this item does not 

seem to need any changes nor to be rephrased. 
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The item of storytelling/narrative difficulty (sixth item) also appeared to have an excellent 

level of internal consistency. Instantly, α = 0.951 was estimated for this item. The corrected 

item total correlation of this item and composite scores of all other remaining items also 

indicated very excellent level of interitem correlation, i.e. r = 0.917, hence showing a very 

strong and positive interitem correlation. Thus, this item represents and substantially 

contributes to alpha value and to the correlation corresponding to all the other items and 

overall alpha reliability in the pool of items. If this item is deleted, it does not significantly 

increase or change the overall alpha value. It differs only from 0.951 to 0.959. Therefore, 

this item should remain in the pool of items of the questionnaire and it does not need to be 

rephrased or changed. 

 

In a similar way, the item of vocabulary difficulty (item seventh) also appeared with a 

similar trend of other items that appeared to have excellent Cronbach’s Alpha value, i.e. α 

= 0.951, and this item also revealed the very strong and positive corrected item total 

correlation (r = 0.925) corresponding this item to the composite scores of all the other 

remaining items. Consequently, this item substantially contributes to a very excellent alpha 

value and its interitem correlation to all the other items and overall alpha reliability in the 

pool of items. If this is deleted, it does not significantly increase or change the overall alpha 

value. It differs only from 0.951 to 0.959. Thus, this item should remain in the pool of 

items of the questionnaire and does not need to be rephrased or changed. 

 

Lastly, but not least, the item of understanding/comprehension problems (item eighth) also 

revealed excellent Cronbach’s Alpha value (i.e. α = 0.968) and item total correlation 

revealed very strong and positive results ((r = 0.885) corresponding to this item and 

composite scores of all other remaining items. The results of this item represents and 

substantially contributes to a very excellent alpha value and its interitem correlation to all 

other items and overall alpha reliability in the pool of items. If this item is deleted, it does 

not significantly increase or change the overall value. It may differ only from 0.968 to 

0.959. Thus, this item should remain in the pool of items of the questionnaire, and does not 

need to be rephrased or changed. 
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Table 13: Internal consistency of items consisted in the screening instrument of adapted 
Teachers’ Speech and Language Referral Checklist (a–TSLRC) 

Overall Cronbach's (α) value = .961, Cronbach's Alpha value based on standardized items = .959 & No. of items = 8 

Item–Total Statistics Scale Mean if 
item Deleted 

Scale Variance 
if Item Deleted 

Corrected Item–
Total Correlation 

Squared Multiple 
Correlation 

Cronbach's Alpha 
if Item Deleted 

Articulation problem 8.48 10.658 0.798 0.695 0.958 
Stuttering 8.40 9.605 0.935 0.902 0.950 
Voice problem 8.40 9.554 0.937 0.914 0.950 
Grammatical difficulties 8.41 9.640 0.917 0.888 0.951 
E.d 8.41 9.608 0.925 0.892 0.951 
StND. 8.44 10.024 0.885 0.813 0.953 
Vocabulary difficulties 8055 11.563 0.604 0.431 0.968 
U.p. 8.49 10.642 0.794 0.690  

E.d.= Difficulty in expressive ideas, StND. = Storytelling/narrative difficulties, U.p. = Understanding/comprehension problem 
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4.2 Study – II: Presentation and Analysis – Reading Performance 

4.2.1 Teachers screening outcomes: The occurrence of reading difficulties and 

associated problems 

Teachers’ screening was administered in 554 children to identify the children who might be 

at risk for reading difficulties. The focus was to identify the poorest children in oral reading 

performance and their errors, spelling performance and their errors, in mathematical 

calculations as well as low intelligence and behavioural problems and the pooerest five 

children were identified from each grade. Thus, the frequency of the poorest five children 

identified with these problems was estimated to be 80 which is 14.44% of the total number 

of children screened in the present study. however it cannot be considered as the prevalence 

rate from indirect assessment, because the strategy of screening does not represent the 

randomization according to the screening protocol. 

 

Consequently, the results are presented in two major columns. The first column includes 

those cases who were identified with only single reading or reading related problem alone, 

and the second one includes those cases who were identified with more than one reading 

related problem. More subtly, the results revealed that an 1.26% out of 554 children were 

identified with reading difficulty. Similarly, the frequency of children with spelling errors 

was identified to be 1.08%, and it was estimated that the frequency of children with 

mathematical difficulties was estimated to be 0.09% of total screened ones. Furthermore, 

the children exhibiting low intelligence were identified to 0.90% and 1.99% children were 

assessed with behavioural problems. On the other hand, the reading difficulties as well as 

other associated difficulties and problems were also estimated as co–occurrences. The co–

occurrence refers to those potential cases who persist with other multiple associated 

difficulties or problems. Thus, the frequency of children who exhibited the co–occurrences 

are presented (Table 14). These were reading difficulties, spelling errors, mathematical 

difficulty as well as low intelligence and behavioural problems are significantly higher (see 

Table). The frequency of the children with reading difficulties and other difficulties stated 

above was estimated. Accordingly, 9.39% children out of 554 were identified with reading 

difficulty; 8.66% spelling  with spelling problems and 4.33% children with difficuties in 

mathematical calculations. Additionally, low intelligence was found to be in 3.03% and 

4.69% of the participants were identified with behavioural problems.  
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Table 14: The frequencies of the children with occurrence and co–occurrence of 

reading difficulty and related domains at screening stage 

S.N. Type of difficulty  No. and percentage of 
occurrence 

No. of co–occurrence 

1 Reading 7 (1.26) 52 (9.39) 

2 Spelling 6 (1.08) 48 (8.66) 

3 Mathematics 5 (0.90) 24 (4.33) 

4 Low intelligence 5 (0.90) 17 (3.07) 

5 Behavioural problem s 11 (1.99) 26 (4.69) 

The occurrence denotes those cases who were identified with single difficulty and co–occurrence does the 
cases with at least two difficulties or more. The percent cases for occurrence and co–occurrence were 
calculated based on the total children screened (n=554), and percentage in parenthesis. 

 

4.2.2 Reading performance and errors obtained from direct assessment 

4.2.2.1 The distribution of data about reading performance and errors 

It is worthy to look at the goodness–of–fit of data in order to conclude whether the 

empirical distribution is normal or not. This leads to determine which statistical tests are 

best fit for the analyses. In this regard, we used the Kolmogorov–Smirnov test (KS–Test) to 

examine the sample variables for normality, and it was tested at the significant level of (α) 

0.05. If the observed cumulative scores of any particular variable has greater p–value than 

the critical alpha value (i.e. α=0.05), the null hypothesis is accepted that insists to conclude 

that the scores are deviated from normality. Subsequently, the normality was examined for 

the reading speed, reading accuracy as well as the number of error words, total number of 

errors including other subtypes of reading errors, namely syllabication errors, substitutions, 

repetitions of errors, HEMs, omissions, repetitions of corrects, additions, misintonations, 

reversals, punctuation errors, point marks errors and line missed (see Table 15, Fig. 1, 2 & 

3). 

 

The KS–Test revealed that the assumption of normality for risk group was not met for 

reading speed and accuracy. Similarly, the variables of the number of error words and total 

number of errors also did not meet the assumption of normality. Furthermore, all variables 

of reading errors, namely syllabication errors, substitutions, repetitions of errors, HEMs, 

omissions, repetitions of corrects, additions, misintonations, reversals, punctuation errors, 

point marks errors and line missed were also found with the lake of the normality on its 

scores. On the other hand, the patterns of data for almost all sample variables for control 

group also deviated from normality except one variable, namely for reading speed. 
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Table 15: Test results of Normality from Reading Performance – One–sample 
Kolmogorov–Smirnov test (goodness–of–fit test) 

Test Normality 

Kolmogorov–Smirnov Risk group Control group  

Statistic df Sig. Statistic df Sig. 

Reading speed per 100 words 0.169 78 <0.001 0.064 86 >0.05 

Reading accuracy per 100 words 0.194 78 <0.001 0.096 86 <0.05 

No of Errored words per 100 words 0.133 78 <0.001 0.154 86 <0.001 

Total errors per 100 words 0.180 78 <0.001 0.245 86 <0.001 

HEMS per 100 words 0.188 78 <0.001 0.343 86 <0.001 

Repetition of corrects 100 words 0.250 78 <0.001 0.221 86 <0.001 

Repetition of errors 100 words 0.179 78 <0.001 0.364 86 <0.001 

Syllabication errors 100 words 0.092 78 <0.001 0.496 86 <0.001 

Substitutions per 100 words 0.097 78 <0.05 0.147 86 <0.001 

Reversals per 100 words 0.481 78 <0.001 0.446 86 <0.001 

Omissions per 100 words 0.217 78 <0.001 0.,201 86 <0.001 

Additions per100 words 0.212 78 <0.001 0.225 86 <0.001 

Misintonation per 100 words 0.364 78 <0.001 0.419 86 <0.001 

Punctuation errors per 100 words 0.476 78 <0.001 0.514 86 <0.001 

Point–marks errors per 100 words 0.532 78 <0.001 0.,517 86 <0.001 

Line Missed per 100 words 0.528 166 <0.001 0.532 86 <0.001 

a. Lilliefors Significance Correction 
b. % of Line Missed per the TOTAL # of Errors is constant. It has been omitted. 
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Fig. 1: Box plots for the distribution of data for risk and control groups 

Risk group                                                                                                         Control group 

  

 

Distribution of data for reading speed, reading accuracy, total No. of errored words and total No. of errors by left fig. risk and control groups measured per 100 words  
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Fig. 2: Box plots for the distribution of data for risk group by subtypes of reading errors 
 

Risk group 

 
Distribution of data for reading speed, reading accuracy, total No. of errored words and total No. of errors by left fig. risk and control groups measured per 100 words  
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Fig. 3 Box plots for the distribution of data for control group by subtypes of reading errors 
Control group 

 

Distribution of data for reading speed, reading accuracy, total No. of errored words and total No. of errors by left fig. risk and control groups measured per 100 words 
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4.2.2.2 Ranking of the variables of subcategories of reading errors 

A ranking classification is an algorithm that reveals the relationship between a set of 

variables in a hierarchy by their mean values. It is useful to rank the multiple variables 

from the highest to lowest hierarchy based on the cumulative scores provided for each 

variable. It "...is based on ranking observations within each row assuming that if there is no 

column effect then all ordering should be equally likely" (see Dalgaard, 2008, p. 141). The 

assumption of this test is to check for the differences between two or more groups or 

independent samples based on the ranking of central tendency values (mean values). 

In this present study, the items of reading errors were ranked according to the amount of 

reading errors that is carried by each individual variable. For this purpose, the Friedman 

test was used which bests fits for a nonparametric data set. The highest mean rank of the 

variable indicates more frequencies of reading errors compared with others consisted in a 

pool. The Table 16 presents the ranking of the variables for both risk and control groups 

based on ranking of mean values.  
 

Table 16:  The classification of subtypes of reading errors by mean rank order for 
each individual group– Friedman Test 

  Item of Variables       

Class 
Level 

Risk group Mean 
Rank 

Control Group Mean 
Rank 

1 Syllabication errors per the 100 
words 

10.40 Substitution per the 100 words 9.71 

2 Substitution per the 100 words 9.35 Omissions per the 100 words 8.29 

3 Repetition of errors per the 100 
words 

7.88 Repetition of corrects per the 100 
words 

8.14 

4 HEMS per the 100 words 7.58 Additions per the 100 words 8.06 

5 Omissions per the 100 words 7.41 HEMS per the 100 words 6.57 

6 Repetition of corrects per the 100 
words 

7.11 Repetition of Errors per the 100 
words 

6.30 

7 Additions per the 100 words 6.83 Misintonation per the 100 words 5.94 

8 Misintonation per the 100 words 5.15 Syllabication errors per the 100 
words 

5.44 

9 Reversals per the 100 words 4.78 Reversals per the 100 words 5.24 

10 Punctuation errors per the 100 
words 

4.31 Punctuation errors per the 100 words 4.92 

11 Point Marks per the 100 words 3.64 Point Marks per the 100 words 4.81 

12 Line Missed per the 100 words 3.57 Line Missed per the 100 words 4.58 

  N 
Chi–Square 

df 
Asymp. Sig. 

80 
406.388 

11 
p<0.001 

N 
Chi–Square 

df 
Asymp. Sig. 

87 
309.388 

11 
p<0.001 
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Based on the analysis, it is revealed that the syllabication error was the highest ranked 

variable of reading error made by risk group whereas the highest ranked variable made by 

control group was substitution. There were number of variables which were more or less 

the same ranking orders between groups (see Table 16). Additionally it is interesting to 

present that the last four variables of reading errors based on ranking (i.e. reversal, 

Punctuation errors, point marks error and line missed) appeared in the same ranking order 

similarly made by the participants of both risk and control groups. In addition, the 

statistical test outcomes indicated that the all variables consisted in each individual group 

were significantly different among them for both reading groups, namely χ 2 (11, N = 80) = 

406.388, p<0.001 for risk group and χ 2 (11, N = 87) = 309.388, p<0.001 for control group. 

 

4.2.2.3 Correlation indices 

4.2.2.3.1 Correlation between reading speed and accuracy 

In order to investigate the linear association between reading speed and accuracy, the 

Spearman rho (ρ) was conducted since our data appeared with non normal patterns. The 

results revealed that there was a highly positive correlation between these two variables of 

reading performance, namely reading speed and accuracy calculated per 100 words reading 

per minute. Table 17 presents the statistics that indicated the correlation patterns between 

reading speed and accuracy that are separately presented for risk and control groups. There 

was a highly positive correlation between two variables (i.e. reading speed and accuracy) 

for risk group, ρ= 0.718, and similar index was obtained for control group too,  ρ= 0.953. 

Furthermore, a scatterplot outlines the summary of results for both groups showing there 

was a strong, positive correlation between reading speed and accuracy that indicate high 

reading speed tends to high reading accuracy (Fig. 4). 
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Table 17: Spearman’s correlation (ρ) of reading speed with accuracy by risk and 

control groups 

Types of group                       Measures Correlation indices 
rho (ρ) 

Risk group (N–80) Reading speed with reading 
accuracy 100 words 

0.718* 

Control group (N–87) Reading speed with reading 
accuracy 100 words 

0.953* 

*p<0.001 2–tailed, the correlation between horizontal variables 

 

In addition, the correlation indices that the fewer word reading leads to higher accuracy 

rate. For example, both reading groups (risk and control) demonstrated that the pattern of 

first 5 words reading accuracy curves seem to be exactly the similar as reading speed does 

(Fig. 4). 

 

Fig. 4: Correlation of reading speed and accuracy 

Risk group                                                            Control group 

  

Correlation indices between reading speed/minute and accuracy for risk group (left) and control group (right)  

  

4.2.2.3.2 Correlation between reading speed and No. of errored words 

In order to overlook the association between reading speed per 100 words and number of 

errored words per 100 words made by the reading groups, the Spearman rho (ρ) was 

performed to present the correlation coefficients for both risk and control groups which is 

presented in Table 18. There was a weak, positive correlation between reading speed and 

number of errored words, ρ= 0.153 for risk group. However, it was reverse showing a 
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moderate, negative correlation, ρ= –0.108 for control one. In addition, the pattern of 

correlation was depicted in scatterplot for each group (Fig. 5) that summarises the results 

showing positive correlations between reading speed and number of errored words made by 

participants for risk group indicating if reading speed increases that tends to a possibility of 

making higher number of errored words. In contrast,  it indicates high reading speed tends 

to fewer errored words reading possibility for the participants of control group. 

 

Table 18: Correlation of reading speed with the No. of errored words  

Types of group                       Measures Correlation 
indices rho (ρ) 

Risk group (N–80) Reading speed with No.of errored 
words per 100 words 

0.153 

Control group (N–87) Reading speed with No. of errored 
words per 100 words 

–0.108* 

*p<0.001 2–tailed, the correlation between horizontal variables 

 

Fig. 5: Correlation of reading speed and No. of errored words 

Risk group                                                                        Control group 

  

Correlation indices between reading speed/minute and No. of errored words for risk group (left) and control group 

(right) measured per 100 words 

 

4.2.2.3.3 Correlation between reading speed and the sum of errors  

The Spearman rho (ρ) was generated in order to investigate the correlation between reading 

speed per 100 words and sum of errors per 100 words made by both risk and control 

reading groups which is presented in Table 19. Consequently, there was a negative 

correlation between these two variables for both groups, for instance ρ= –0.115 for risk 

group and ρ= –0.404 for control group. In addition, the pattern of correlation was depicted 
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in scatterplots for each group that summarises the results showing weak, negative 

correlation between reading speed and the sum of errors although it was not significant for 

risk group (Fig. 6). 

 

Table 19: Correlation of reading speed with the sum of reading errors 

Types of groups                          Measures  Correlation 
indices rho (ρ) 

Risk group (N–80) Reading speed and sum of 
reading errors per 100 words 

–0.262* 

Control group (N–
87) 

Reading speed and sum of 
reading errors per 100 words 

–0.404* 

*p<0.001 2–tailed, the correlation between horizontal variables 

 

Fig. 6: Correlation of reading speed and sum of reading errors 

Risk group                                                                      Control group 

  

Correlation indices between reading speed/minute and total No. of errors for risk group (left) and control group 

(right) measured per 100 words 

 

4.2.2.3.4 Correlation between reading accuracy and No. of errored words  

Since the pattern of data was nonparametric, the correlation between reading accuracy per 

100 words and the number of errored words per 00 words made by the reading groups (i.e. 

risk and control groups) were estimated performing Spearman rho (ρ) correlation 

coefficients which is presented in Table 20. There was a moderate, negative correlation 

between reading accuracy and number of errored words, ρ= –0.458 for risk group and it 

was weak, negative correlation for control group, ρ= –0.228 for instance. In addition, the 

pattern of correlation was depicted in scatterplots for each group (Fig. 7) that summarises 

the results showing negative correlations between reading accuracy and number of errored 
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words that indicate if reading accuracy increases that tends to fewer number of errored 

words (Fig. 7). 

 

Table 20: Correlation of reading accuracy with the No. of errored words  

Types of group              Measures Correlation 
indices rho (ρ) 

Risk group (N–80) Reading accuracy with No.of errored 
words per 100 words 

–0.458* 

Control group (N–87) Reading accuracy with No. of errored 
words per 100 words 

–0.228** 

*p<0.001 2–tailed, the correlation between horizontal variables 

 

Fig. 7: Correlation of accuracy and No. of errored words 

Risk group                                                                       Control group 

  

Correlation indices between accuracy and No. of errored words for risk group (left) and control group (right) measured per 

100 words 
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4.2.2.3.5 Correlation between reading accuracy and the sum of reading errors  

The Spearman rho (ρ) was generated in order to investigate the correlation between reading 

accuracy per 100 words and sum of errors per 100 words made by both risk and control 

reading groups which is presented in Table 21. The outcomes showed that there was a 

negative correlation between these two variables for both groups, for instance ρ= –0.310 

for risk group and ρ= –0.404 for control group. In addition, the pattern of correlation was 

depicted in scatterplots for each group that summarises the results showing weak, negative 

correlation between reading speed and the sum of errors for risk group and a moderate, 

negative correlation for control group (Fig. 8). 

 

Table 21: Correlation of reading accuracy with the sum of reading errors 

Types of group              Measures Correlation 
indices rho (ρ) 

Risk group (N–80) Reading accuracy and sum of reading 
errors per 100 words 

–0.310* 

Control group (N–87) Reading accuracy and sum of reading 
errors per 100 words 

–0.468** 

*p<0.001 2–tailed, the correlation between horizontal variables 

 

Fig. 8: Correlation of reading accuracy and sum of reading errors 

Risk group                                                                                   Control group 

  

Correlation indices between reading accuracy and sum of errors for risk group (left) and control group 

(right) measured per 100 words 
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4.2.2.3.6 The pattern of correlations of reading speed with subtypes of reading 

errors  

The correlation of reading speed was investigated performing the Spearman’s rho (ρ) since 

the data patterns were found without normality by risk and normal reading groups of 

participants. The correlation of reading speed with other subtypes of reading errors are 

presented in Table 22 for risk group and 23 for control group. Instantly, reading speed was 

negatively correlated with syllabication errors, repetition of errors, HEMs, omissions, 

misintonation, punctuation errors and point marks for both groups of participants. The 

correlation indices revealed that reading speed was negatively associated with the most of 

the subcategories of reading error for both risk and control groups. Instantly, reading speed 

was found with negative correlation with syllabication errors, substitutions, repetitions of 

errors, HEMs, omissions, misintonation, punctuation errors and point marks for both risk 

and control groups. Consequently, it indicates if reading speed the possibility of reading 

errors are fewer.  

 

However, repetition of corrects, additions, reversals appeared with a positive correlation 

with reading speed for risk group, but reading speed was again found with a negative 

correlation with these variables for control group (see Table 18 for risk group & 19 for 

control group). 
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 Table 22: The correlation indices of reading speed with the subtypes of reading errors 

Measures Correlation indices – Spearman's rho (ρ) – Risk group (n=80) 
 1 2 3 4 5 6 7 8 9 10 11 12 
Reading speed 1.0            
Syllabication errors –0.08 1.0           
Substitutions –0.10 0.07 1.0          
Repetitions of errors –0.19 0.22* –0.08 1.0         
HEMs –0.15 0.36** 0.07 0.24* 1.0        
Omissions –0.14 0.14 –0.05 0.15 0.57** 1.0       
Repetitions of corrects 0.35 0.75 –0.10 0.12 –0.02 0.03 1.0      
Additions 0.08 0.13 –23* 0.09 0.37** 0.20 0.02 1.0     
Misintonations –0.17 0.02 –0.01 0.19 0.22 0.22 0.23* 0.17 1.0    
Reversals 0.08 0.18 0.04 0.21 0.39** 0.33** .03 –0.01 –0.08 1.0   
Punctuation errors  –0.28 0.12 –0.09 0.33** 0.21 0.13 0.11 0.15 0.02 0.55** 1.0  
Point marks errors –0.06 –0.03 –0.13 0.19 0.19 0.19 0.21 0.02 0.16 0.21 0.28* 1.0 
Line missed to small cases 
*. Correlation is significant at the 0.05 level (2–tailed) and **at the 0.001 
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Table 23: The correlation indices of reading speed with the subtypes of reading errors 

Measures Correlation indices – Spearman's rho (ρ) – Control group (n=87)  
 1 2 3 4 5 6 7 8 9 10 11 12  
Reading speed 1.000             
Syllabication errors –0.253* 1.000            
Substitutions –0.072 0.324** 1.000           
Repetitions of errors –0.053 0.004 –0.074 1,000          
HEMs –0.129 –0.057 –0.027 0.063 10.000         
Omissions –0.113 0.163 0.309** 0.054 –0.023 10.000        
Repetitions of corrects –0.128 –0.161 –0.124 –0.075 0.083 –0.042 1.000       
Additions –0.141 0.089 0.178 –0.120 –0.095 0.104 –0.055 1.000      
Misintonations –0.052 0.148 0.018 0.253* 0.122 0.110 –0.073 –0.236* 1.000     
Reversals –0.271* 0.365** 0.262* 0.079 –0.081 0.183 –0.050 0.078 0.023 1.000    
Punctuation errors  –0.055 –0.030 –0.021 0.179 0.007 0.074 0.061 –0.037 0.281** 0.181 1.000   
Point marks errors 0.042 –0.007 –0.073 0.011 0.076 –0.069 0.007 0.170 0.151 0.003 0.541** 1.000  
Line missed 0.006 0.170 0.050 –0.101 –0.114 –0.078 0.018 0.003 0.234* 0.139 0.217* 0.261* 1.000 
*. Correlation is significant at the 0.05 level (2–tailed) and ** at the 0.001 
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4.2.2.3.7 The pattern of correlations of reading accuracy with subtypes of reading 

errors  

The relationship of reading accuracy with the subtypes of reading errors was investigated. 

For that purpose, the Spearman correlation coefficient was generated since the data for 

each variable were found with non normal pattern. Consequently, the correlation of reading 

accuracy with the subtypes of reading errors for both risk and control groups are presented 

in Table 24 and 25.  

 

The correlation indices revealed that reading accuracy was negatively correlated with the 

majority of the reading error subtypes for both risk and control groups. Instantly, reading 

accuracy was negatively correlated with syllabication errors, repetition of errors, HEMs, 

omissions, misintonation, punctuation errors and point marks for risk group. However, 

reading accuracy appeared with a positive correlation with some subtypes of reading errors, 

namely substitutions, repetitions of correct, additions and reversals appeared with a positive 

correlation with reading accuracy for risk group, but the correlation coefficients were very 

weak. On the other hand, reading accuracy was negatively correlated with all the subtypes 

of reading errors for control group. Hence, the negative correlation of subtypes of reading 

errors mentioned before with reading accuracy leads to higher reading accuracy and tends 

to fewer reading errors for all subtypes of reading errors (see Table 24 for risk group and 

25 for control group). 
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 Table 24: The correlation indices of reading accuracy with the subtypes of reading errors 

Measures Correlation indices – Spearman's rho (ρ) – Risk group  
 1 2 3 4 5 6 7 8 9 10 11 12 
Reading accuracy 1.000            
Syllabication errors –0.138 1.000           
Substitutions 0.005 0.570** 1.000          
Repetitions of errors –0.191 0.241* 0.152 1.000         
HEMs –0.092 0.364** 0.143 0.220* 1.000        
Omissions –0.272* 0.368** 0.198 0.085 0.128 1.000       
Repetitions of corrects 0.413** 0.067 –0.054 –0.082 0.072 –0.227* 1.000      
Additions 0.025 0.220 0.215 0.187 0.022 0.186 –0.001 1.000     
Misintonations –0.199 0.379** 0.331** 0.205 0.182 –0.014 0.040 –0.082 1.000    
Reversals 0.014 –0.019 0.025 0.124 0.075 0.016 –0.095 0.226* 0.033 1.000   
Punctuation errors  –0.267* 0.212 0.133 0.326** 0.119 0.150 –0.092 0.023 0.553** 0.114 1.000  
Point marks errors –0.129 0.193 0.194 0.189 –0.032 0.023 –0.129 0.157 0.211 0.209 0.280* 1.000 
Line missed to small 

cases 
           

*. Correlation is significant at the 0.05 level (2–tailed) and ** at the 0.001 
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 Table 25: The correlation indices of reading accuracy with the subtypes of reading errors 

Measures Correlation indices – Spearman's rho (ρ) – Control group   
 1 2 3 4 5 6 7 8 9 10 11 12  
Reading accuracy 1.000             
Syllabication errors –0.283** 1,000            
Substitutions –0.142 0.324** 1.000           
Repetitions of errors –0.025 0.004 –0.074 1.000          
HEMs –0.150 –0.057 –0.027 0.063 1.000         
Omissions –0.149 0.163 0.309** 0.054 –0.023 1.000        
Repetitions of corrects –0.103 –0.161 –0.124 –0.075 0.083 –0.042 1.000       
Additions –0.256* 0.089 0.178 –0.120 –0.095 0.104 –0.055 1.000      
Misintonations –0.052 0.148 0.018 0.253* 0.122 0.110 –0.073 –0.236* 1.000     
Reversals –0.318** 0.365** 0.262* 0.079 –0.081 0.183 –0.050 0.078 0.023 1.000    
Punctuation errors  –0.083 –0.030 –0.021 0.179 0.007 0.074 0.061 –0.037 0.281** 0.181 1.000   
Point marks errors –0.031 –0.007 –0.073 , 0.011 0.076 –0.069 0.007 0.170 0.151 0.003 0.541** 1.000  
Line missed –0.027 0.170 0.050 –0.101 –0.114 –0.078 0.018 –0.003 0.234* 0.139 0.217* 0.261* 1.000 
*. Correlation is significant at the 0.05 level (2–tailed), N=80 

 

 



231 
 

42.2.3.5 The reading speed: A comparison between risk and control groups 

The results about reading speed for both risk and control groups are presented in 

Table 26. The descriptive statistics revealed that the reading speed estimated per 100 

words for both reading groups was different. The median values of risk group and 

control group were 20.50 and 70.00, respectively. A Mann–Whitney test was 

generated to determine whether there was a significant difference in reading speed 

between risk and control groups. The statistical analysis of the results showed that 

there was a significant effect of group (the mean ranks of risk group and control group 

were 53.37 and 111.25, respectively; U = 1109, Z= –7.595, p<0.001) with a strong 

effect size (the absolute value of r =0.60).  

 

Furthermore, the homogeneity of variance was calculated using absolute deviation of 

the ranking cases and mean ranks since our data for the variable of reading speed 

were not normal distributed. Eventually, nonparametric Levene's Test for 

homogeneity revealed that the assumption of the homogeneity was met that indicates 

the distributions seem approximately similar between groups, [F(1,165) = 0.004, 

p>0.05].  In sum, the results indicated that the risk group’s participants had smaller 

rate of reading speed than done by control ones (see Fig. 9 for patterns).  

 

Table 26: Descriptive statistics for reading speed per 100 words – Comparison 

between risk and control groups 

Reading groups N Mean 
rank  

Sum of 
ranks 

Median Min–max Sig. 

Risk group 80 54.37 4349.50 20.50 4–129   
<0.001 

Control group 87 111.25 9678.50 70.00 1–111 
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Fig. 9: Comparison between risk and control groups on patterns of reading 

speed measured per 100 words 

 

 

4.2.3.6 The reading accuracy: A comparison between risk and control 

groups 

The reading accuracy was one of the variables into analysis of reading performance. 

The descriptive statistics revealed that the reading accuracy estimated per 100 words 

showed a group difference which is presented in Table 27 and Fig. 10. The median 

values of risk and control group on reading accuracy were 69.50 and 70.00, 

respectively. A Mann–Whitney test was used to determine whether there was a 

significant difference in reading accuracy between two reading groups. The analysis 

of the results showed that there was a significant effect of group (the mean ranks of 

risk group and control group were 54.20 and 111.40, respectively; U = 1096, Z= –

7.639, p<0.001) with a strong effect size (the absolute value of r =0.59).  

 

Furthermore, the homogeneity of variance was calculated using absolute deviation of 

the ranking cases and mean ranks since the scores of reading accuracy were not 

normally distributed for both groups. Eventually, nonparametric Levene's Test for 

homogeneity revealed that the assumption of the homogeneity was met that indicates 

the distributions seem approximately similar between groups, [F(1,165) = 0.014, 

p>0.05]. Overall results showed that the participants of risk group performed smaller 

frequency of reading accuracy than control ones. 
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Table 27: Descriptive statistics for reading accuracy per 100 words – 

Comparison between risk and control groups 

Reading groups N Mean 
rank  

Sum of 
ranks 

Median Min–max Sig. 

Risk group 80 54.20 4336.00 12.00 0–100   
<0.001 

Control group 87 111.10 9692.00 67.00 1–111 

 

Fig. 10: Descriptive pattern of reading accuracy per 100 words for group 
comparison – risk and control groups 

 

 

4.2.3.7 Descriptive statistical indices of summation of reading errors 

The sum of reading errors by risk and control group which was estimated summing 

from the subcategories of reading errors, namely HEMs, repetition of corrects, 

repetition of errors, syllabication errors, substitution, reversals, omissions, additions, 

misintonation, punctuational errors, point marks errors and line missed during 

reading. The summation of errors are presented mainly in two subcategories, namely 

No. of errored words per 100 words and total No. of errors calculated per 100 words. 

The total words given under the condition of text reading appropriate per each grade 

were converted into 100 per words as a way of counting the errors.  
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4.2.3.7.1 No. of errored words per 100 words: A comparison between risk and 

control groups 

The present study analysed the No. of errored words per 100 words given in a text 

reading. The results indicated that a higher rate of errored words were made by risk 

group than control one which is presented in Table 28 and Fig. 11. The median values 

of risk and control group on the No. of errored words were 4.50 and 4.00, 

respectively. A Mann–Whitney test was used to determine whether there was a 

significant difference in No. of errored words made by two different reading groups. 

The results revealed that there was a significant effect of group (the mean ranks of 

risk group and control group were 98.24 and 70.91, respectively; U = 23.41, Z= –

3.673, p<0.001) with a small effect size (the absolute value of r =0.28).  

 

Furthermore, the homogeneity of variance was calculated using absolute deviation of 

the ranking cases and mean ranks since the scores of number of errored words were 

not normally distributed for both groups. Eventually, nonparametric Levene's Test for 

homogeneity revealed that the assumption of the homogeneity was met that indicates 

the pattern of distributions seem approximately the similar between groups, [F(1,165) 

= 0.163, p>0.05]. Overall analysis indicated that the participants of risk groups made 

higher frequency of errored words compared to ones of control groups.  

 

Table 28: Descriptive statistics for No. of errored words per 100 words – 
Comparison between risk and control groups 

Reading groups N Mean 
rank  

Sum of 
ranks 

Median Min–max Sig. 

Risk group 80 98.24 7859.00 6.00 0–20   
<0.001 

Control group 87 70.91 6169.00 4.00 1–19 
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Fig. 11: Descriptive pattern of No. of errored words per 100 words for group 
comparison – risk and control groups 

 

4.2.3.7.2 The sum of errors per 100 words: A comparison between risk and 

control groups 

In this study, the sum of reading errors were compared between two groups, namely 

risk and control groups. The descriptive statistics revealed that the sum of errors 

estimated per 100 words was significantly different between risk and control group 

which is presented in Table 29 and Fig. 12. The median values of risk and control 

group on the sum of errors were 25.00 and 9.00, respectively. A Mann–Whitney test 

was used to determine whether there was a significant difference in sum of errors 

made by two different reading groups. The results revealed that there was a significant 

effect of group (the mean ranks of risk group and control group were 115.08 and 

55.43, respectively; U = 994.00, Z= –7.971, p<0.001) with a strong effect size (the 

absolute value of r =0.62). Furthermore, the homogeneity of variance was calculated 

using absolute deviation of the ranking cases and mean ranks since the scores of sum 

of errors were not normally distributed for both groups. Eventually, nonparametric 

Levene's Test for homogeneity revealed that the assumption of the homogeneity was 

met that indicates the pattern of distributions seem approximately the similar between 

groups, [F(1,165) = 3.910, p>0.05]. This indicated that the participants of risk groups 

made higher amount of errors than control ones.  
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Table 29: Descriptive statistics for sum of errors per 100 words – Comparison 

between risk and control groups 

Reading groups N Mean 
rank  

Sum of 
ranks 

Median Min–max Sig. 

Risk group 80 115.00 9206.00 25.00 1–78   
<0.001 

Control group 87 55.43 4822.00 9.00 2.23 

 

Fig. 12: Descriptive pattern of sum of reading errors per 100 words for group 
comparison – risk and control groups 

 

 

4.2.3.8 Group comparison for subtypes of reading errors measured per 100 

words  

The subtypes of reading errors were converted into per 100 words for the analysis. 

Both groups were identified that they made sufficient amount of reading errors, 

although risk group seemed to make greater amount of errors than control ones. There 

were 12 subtypes of reading errors which were taken into analysis, namely HEMs, 

syllabication errors, substitutions, repetition of corrects, repetition of errors, 

omissions, additions, misintonations, punctuation errors, reversals, point marks errors 

and line missed.  

 

 



237 
 

2.2.3.8.1 HEMs per 100 words 

The errors per 100 words for the first subtypes of reading errors, HEMs, was 

compared between the participants of both risk and control groups. Thus, it was found 

that no HEMs were made by 32.5% of participants of risk group and 18.8% of 

participants made 1 HEMs (median value) whereas the rest of participants 

(approximately 50%) made upto 17 HEMs. On the other hand, 62.2% of participants 

of control group produced no HEMs (zero median value), 24.1% participants made 1 

HEMs and the rest of participants produced upto 4 HEMs.  

 

In addition, the HEMs were compared between two groups, namely risk and control 

groups (Table 30 & 31 and Fig. 13). A Mann–Whitney test was used to determine 

whether there was a significant difference in HEMs made by two different reading 

groups. The results revealed that there was a significant effect of group (the mean 

ranks of risk group and control group were 91.38 and 77.22, respectively; U = 

2890.00, Z= –1.932, p<0.05) with a small effect size (the absolute value of r =0.15). 

This indicated that the participants of risk group made higher amount of HEMs than 

control ones. Furthermore, the homogeneity of variance was calculated using absolute 

deviation of the ranking cases and mean ranks since the scores of HEMs were not 

normally distributed for both groups. Finally, nonparametric Levene's Test for 

homogeneity revealed that the assumption of the homogeneity was violated that 

indicates the pattern of distributions did not appear similar between groups, [F(1,165) 

= 9.664, p<0.05].  

 

Table 30: Descriptive statistics for HEMs per 100 words – Comparison between 

risk and control groups 

Reading groups N Mean 
rank  

Sum of 
ranks 

Median Min–max Sig. 

Risk group 80 91.38 7310.00 1.0 0–17.00   
<0.05 

Control group 87 77.22 6718.00 0 0–4.00 
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Fig. 13: Descriptive pattern of HEMS per 100 words for group comparison – risk 
and control groups 

 

Table 31: Frequencies, median and patterns of distribution of HEMs made by 
participants – Comparison between risk and control groups 

No. of HEMS 
per 100 words 
reading 

Frequency of 
participant  

% of participants  Cummulative % 
of paticipants 

Risk 
group 

Control 
group 

Risk 
group 

Control 
group 

Risk 
group 

Contro
l group 

0 26 55 32.5 63.2 32.5 63.2 

1 15 21 18.8 24.1 51.2 87.4 

2 10 5 12.5 5.7 63.8 93.1 

3 6 5 7.5 5.7 71.2 98.9 

4 2 1 2.5 1.1 73.8 100.0 

5 6 0.0 7.5 0.0 81.2  

6 6 0.0 7.5 0.0 88.8  

7 3 0.0 3.8 0.0 92.5  

8 2 0.0 2.5 0.0 95.0  

12 1 0.0 1.2 0.0 96.2  

14 1 0.0 1.2 0.0 97.5  

15 1 0.0 1.2 0.0 98.8  

17 1 0.0 1.2 0.0 100.0  

Total 80 87 100.0 100.0   
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4.2.3.8.2 Syllabication errors per 100 words 

Sufficient syllabication errors were made by the participants of both risk and control 

 groups. No syllabication errors were made by 10.0% of participants of risk group and 

10.0–48.8% of participants made upto 4 syllabication errors, 2.5% of participants 

made 5 syllabication errors (median value) whereas the rest of the 50% participants 

made upto 22 of similar errors. On the other hand, 83.9% of participants of control 

group made no syllabication errors (median value was zero) and the rest of the 

participants made upto 4 syllabication errors.  

 

Further analysis of syllabication errors were compared between two groups, namely 

risk and control groups. A Mann–Whitney test was used to determine whether there 

was a significant difference in syllabication errors made by two different reading 

groups (Table 32 & 33 and Fig. 14). The results revealed that there was a significant 

effect of group (the mean ranks of risk group and control group were 116.02 and 

54.55, respectively; U = 918.00, Z= –8.576, p<0.001) with a strong effect size (the 

absolute value of r =0.66). This indicated that the participants of risk group made 

higher amount of syllabication errors than control ones. Furthermore, the 

homogeneity of variance was calculated using absolute deviation of the ranking cases 

and mean ranks since the scores of syllabication errors were not normally distributed 

for both groups. Nonparametric Levene's Test for homogeneity revealed that the 

assumption of the homogeneity was extremely violated that indicates the pattern of 

distributions did not seem similar in patterns between groups, [F(1,165) = 196.225, 

p<0.05].  

 

Table 32: Descriptive statistics for syllabication errors per 100 words – 

Comparison between risk and control groups 

Reading groups N Mean 
rank  

Sum of 
ranks 

Median Min–max Sig. 

Risk group 80 116.02 9282.00 5.0 0–28   
<0.05 

Control group 87 54.55 4747.00 0 0–5 

 



240 
 

Fig. 14: Descriptive pattern of syllabication errors per 100 words for group 

comparison – risk and control groups 
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Table 33: Frequencies, median and patterns of distribution of syllabication 

errors made by participants – Comparison between risk and control groups 

Syllabication 
errors per 100 
words reading 

Frequency of 
participant  

% of 
participants 

Cummulative 
% of 
paticipants 

 Risk 
group 

Control 
group 

Risk 
group 

Control 
group 

Risk 
group 

Control 
group 

0 8 0.0 10.0 83.9 10.0 83.9 

1 7 1 8.8 6.9 18.8 90.8 

2 8 2 10.0 3.4 28.8 94.3 

3 13 3 16.2 3.4 45,0 97.7 

4 3 5 3.8 2.3 48.8 100.0 

5 2 0.0 2.5 0.0 51.2  

6 6 0.0 7.5 0.0 58.8  

7 5 0.0 6.2 0.0 65.0  

8 6 0.0 7.5 0.0 72.5  

9 4 0.0 5.0 0.0 77.5  

10 4 0.0 5.0 0.0 82.5  

11 6 0.0 7.5 0.0 90.0  

12 4 0.0 5.0 0.0 95.0  

13 1 0.0 1.2 0.0 96.2  

14 2 0.0 2.5 0.0 98.8  

22 1 0.0 1.2 0.0 100.0  

Total 80 87 100.0 100.0   

 

4.2.3.8.3 Substitutions per 100 words 

A greater frequency of substitutions estimated per 100 words was made by the 

participants of risk group than control ones. No substitutions were made by 13.8% of 

participants of risk group, 1–3 substitutions was made by approximately 37% of the 

participants. The median of substitutions was estimated to be 3 whereas the rest of 

participants (approximately 46%) made upto 16 substitutions. On the other hand, 

16.1% of the participants of control group made no substitutions, 42.5% participants 
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made 1 substitution (median value) and the rest of participants made upto 10 

substitutions.  

 

Statistical analysis of substitutions were compared between two groups, namely risk 

and control groups. A Mann–Whitney test was used to determine whether there was a 

significant difference in substitutions made by two different reading groups (Table 34 

& 35 and Fig. 15). The results revealed that there was a significant effect of group 

(the mean ranks of risk group and control group were 116.02 and 54.55, respectively; 

U = 2023.50, Z= –4.709, p<0.001) with a medium effect size (the absolute value of r 

=0.36). This indicated that the participants of risk group made higher amount of 

substitutions than control ones. Furthermore, the homogeneity of variance was 

calculated using absolute deviation of the ranking cases and mean ranks since the 

scores of substitutions were not normally distributed for both groups. The outcomes 

of the Nonparametric Levene's Test for homogeneity revealed that the assumption of 

the homogeneity was extremely violated that indicates the pattern of distributions did 

not seem similar in patterns between groups, [F(1,165) = 4.613, p<0.05].  

 

Table 34: Descriptive statistics for substitutions per 100 words – Comparison 
between risk and control groups 

Reading groups N Mean 
rank  

Sum of 
ranks 

Median Min–max Sig. 

Risk group 80 102.08  8166.50 3.0 0–16   
<0.001 

Control group 87 67.37 5861.50 1.0 0–10 

 

Fig. 15: Descriptive pattern of substitutions per 100 words for group comparison 
– risk and control groups 
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Table 35: Frequencies and patterns of distribution of substitutions made by 

participants – Comparison between risk and control groups 

Substitutions per 

100 words 

reading 

Frequency of 

participant  

% of participants  Cummulative % 

of paticipants 

Risk 

group 

Control 

group 

Risk 

group 

Control 

group 

Risk 

group 

Control 

group 

0 11 14 13.8 16.1 13.8 16.1 

1 10 37 12.5 42.5 26.2 58.6 

2 7 14 8.8 16.1 35.0 74.7 

3 15 10 18.8 11.5 53.8 86.2 

4 5 3 6.2 3.4 60.0 89.7 

5 4 5 5.0 5.7 65.0 95.4 

6 12 1 15.0 1.1 80.0 96.6 

7 3 0.0 3.8 0.0 83.8 96.6 

8 6 0.0 7.5 0.0 91.2 96.6 

10 2 3 2.5 0.0 93.8 100.0 

11 4 0.0 5.0 0.0 98.8  

16 1 0.0 1.2 0.0 100.0  

Total 80 87 100.0 100.0   

 

 

4.2.3.8.4 Repetition of correct per 100 words 

The frequency of repetitions of correct estimated per 100 words reading was 

estimated. Hence, no repetition of correct was made by 36.2% of participants of risk 

group, 21.2% of the participants made 1 repetition of correct (median value) and the 

rest of participants (approximately 37%) made up to 16 repetitions of correct. On the 

other hand, 42.5% of the participants of control group made no repetition of correct, 
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20.70% of the participants made 1 repetition of correct (median value) and the rest of 

participants produced up to 6 repetitions of correct. 

 

Additionally, the repetitions of correct were compared between two groups, namely 

risk and control groups. A Mann–Whitney test was used to determine whether there 

was no significant difference in repetitions of correct made by two different reading 

groups (Table 36 & 37 and Fig. 16). The results revealed that there was no significant 

effect of group (the mean ranks of risk group and control group were 116.02 and 

54.55, respectively; U = 918.00, Z= –8.576, p>0.05). This indicated that the 

participants of risk group made higher amount of repetitions of correct than control 

ones, but it was not statistically significant. Furthermore, the homogeneity of variance 

was calculated using absolute deviation of the ranking cases and mean ranks since the 

scores of repetitions of errors were not normally distributed for both groups. 

Nonparametric Levene's Test for homogeneity revealed that the assumption of the 

homogeneity was met that indicates that the pattern of distributions seem to be similar 

in patterns between groups, [F(1,165) = 0.034, p>0.05].  

 

Table 36: Descriptive statistics for repetition of correct per 100 words – 

Comparison between risk and control groups 

Reading groups N Mean 
rank  

Sum of 
ranks 

Median Min–max Sig. 

Risk group 80 87.61 7009.0 1 0–16   
>0.05 

Control group 87 80.68 7019.0 1 0–6 
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Fig. 16: Descriptive pattern of repetition of corrects per 100 words for group 
comparison – risk and control groups 

 

Table 37: Frequencies and patterns of distribution of repetitions of correct made 
by participants – Comparison between risk and control groups 

Repetitions of 

correct per 100 

words reading 

Frequency of 

participant  

% of 

participants 

Cummulative % 

of paticipants 

Risk 

group 

Control 

group 

Risk 

group 

Contro

l group 

Risk 

group 

Control 

group 

0 29 37 36.2 42.5 36.2 42.5 

1 17 18 21.2 20,7 57.5 63.2 

2 16 13 20.0 14.9 77.5 78.2 

3 5 12 6.2 13.8 83.8 92.0 

4 2 0.0 2.5 0.0 86.2 92.0 

5 3 3 3.8 3.4 90.0 95.4 

6 2 4 2.5 4,6 92.5 100.0 

7 1 0.0 1.2 0.0 93.8  

8 2 0.0 2.5 0.0 96.2  

11 1 0.0 1.2 0.0 97.5  

12 1 0.0 1.2 0.0 98.8  

15 1 0.0 1.2 0.0 100.0  

Total 80 87 100.0 100.0   
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4.2.3.8.5 Reversal per 100 words 

The frequency of reversals per 100 words made by both risk and control groups are 

presented in Table and Fig. (see Table 34 & 35 and Fig. 17). Consequently, it was 

found that no reversal was made by 75.0% of participants of risk group (zero median 

value), 12.5% participants made 1 reversal and the rest of participants (approximately 

12%) made upto 6 reversals. On the other hand, 83.9% of the participants of control 

group made no reversals (zero median value), 14.9% participants made 1 reversals 

and the rest of participants made upto 3 reversals.  

 

Further analysis of reversals was carried out between two groups, namely risk and 

control groups. A Mann–Whitney test was used to determine whether there was 

significant difference in reversals made by two different reading groups (Table 38 & 

39 and Fig. 17). The results revealed that there was no significant effect of group (the 

mean ranks of risk group and control group were 88.61 and 79.76, respectively; U = 

3111.50, Z= –1.683, p>0.05). This indicated that the participants of risk group made 

higher amount of reversals than control ones, although it was not statistically sound. 

Furthermore, the homogeneity of variance was calculated using absolute deviation of 

the ranking cases and mean ranks since the scores of reversals were not normally 

distributed for both groups. Nonparametric Levene's Test for homogeneity revealed 

that the assumption of the homogeneity was violated that indicates the pattern of 

distributions did not seem similar in patterns between groups, [F(1,165) = 13.009, 

p<0.05]. 

 

Table 38: Descriptive statistics for reversals per 100 words – Comparison 

between risk and control groups 

Reading groups N Mean 

rank  

Sum of 

ranks 

Median Min–max Sig. 

Risk group 80 88.61 7088.50 0 0–1   

>0.05 
Control group 87 79.76 6939.50 0 0–3 
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Fig. 17: Descriptive pattern of reversal per 100 words for group comparison – 

risk and control groups 

 

Table 39: Frequencies and patterns of distribution of reversals made by 

participants – Comparison between risk and control groups 

Reversals per 
100 words 
reading 

Frequency of 
participant  

% of 
participants 

Cummulative % 
of paticipants 

Risk 
group 

Control 
group 

Risk 
group 

Contro
l group 

Risk 
group 

Control 
group 

0 60 73 75.0 83.9 75.0 83.9 

1 10 13 12.5 14.9 87.5 98.9 

2 5 0.0 6.3 0.0 93.8 98.9 

3 3 1 3.8 1.1 97.5 100.0 

4 1  1.3  98.8  

6 1  1.3  100.0  

Total 80 87 100.0 100.0   

 

 

4.2.3.8.6 Repetition of error per 100 words 

The frequency of repetition of errors estimated per 100 words reading was estimated 

to be a greater made by the participants of risk group than the control ones. No 

 repetition of errors was made by 28.8% of participants of the risk group, 20.0% 

participants made 1  repetition of errors, 13.8% of the participants made 2  repetitions 

of errors (median value) and the rest of participants (approximately 37%) made up to 
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14 repetition of errors. On the other hand, 69.0% of the participants of control group 

made no repetition of errors (median value was zero), 20.0% of the participants made 

1  repetition of errors and the rest of participants made up to 4  repetition of errors. 

 

Additionally, the repetitions of error were compared between two groups, namely risk 

and control groups. A Mann–Whitney test was used to determine whether there was a 

significant difference in repetitions of errors made by two different reading groups 

(Table 40 & 41 and Fig. 18). The results revealed that there was a significant effect of 

group (the mean ranks of risk group and control group were 105.51 and 64.225, 

respectively; U = 1759.50, Z= –5.915, p<0.001) with a medium effect size (the 

absolute value of r =0.46). This indicated that the participants of risk group made a 

higher amount of repetition of errors than the control ones. In addition, the 

homogeneity of variance was calculated using absolute deviation of the ranking cases 

and mean ranks since the scores of repetition of errors were not normally distributed 

for both groups. Nonparametric Levene's Test for homogeneity revealed that the 

assumption of the homogeneity was extremely violated that indicates that the pattern 

of distributions was different in patterns between groups, [F(1,165) = 7.446, p<0.05].  

 

Table 40: Descriptive statistics for repetition of error per 100 words – 

Comparison between risk and control groups 

Reading groups N Mean 
rank  

Sum of 
ranks 

Median Min–max Sig. 

Risk group 80 105.51 8440.50 2.0 0–14   
<0.001 

Control group 87 65.22 5587.50 0 0–4 
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Fig. 18: Descriptive pattern of repetition of errors per 100 words for group 

comparison – risk and control groups 

 

Table 41: Frequencies and patterns of distribution of repetitions of errors made 

by participants – Comparison between risk and control groups 

Repetitions of 
errors per 100 
words reading 

Frequency of 
participant  

% of participants  Cummulative % 
of paticipants 

Risk 
group 

Control 
group 

Risk 
group 

Control 
group 

Risk 
group 

Control 
group 

0 23 60 28.8 69.0 28.8 69.0 

1 16 16 20.0 18.4 48.8 87.4 

2 11 4 13.8 4.6 62.5 92.0 

3 11 6 13.8 6.9 76.2 98.9 

4 3 1 3.8 1.1 80.0 100.0 

5 5 0.0 6.2 0.0 86.2  

6 4 0.0 5.0 0.0 91.2  

7 2 0.0 2.5 0.0 93.8  

8 2 0.0 2.5 0.0 96.2  

10 2 0.0 2.5 0.0 98.8  

14 1 0.0 1.2 00 100.0  

Total 80 87 100.0 100.0     

 

4.2.3.8.7 Omissions per 100 words 

The frequency of omissions was estimated per 100 words made by the participants of 

both risk and control ones (Table 42 & 43 and Fig. 19). No omission was made by 

35.0% of participants of risk group, 15.0% participants made 1 omission (median 
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value) and the rest of the participants (approximately 50%) made upto 32 omissions. 

On the other hand, 37.9% of the participants of control group made no omission, 

29.9% of the participants made 1 omission (median value) and the rest of participants 

(approximately 32%) made upto 6 omissions.  

 

In addition, the frequency of omissions were compared between two groups, namely 

risk and control groups. A Mann–Whitney test was used to determine whether there 

was a significant difference in omissions made by two different reading groups. The 

results revealed that there was a significant effect of group (the mean ranks of risk 

group and control group were 91.38 and 77.22, respectively; U = 2868.00, Z= –2.027, 

p<0.05) with a small effect size (the absolute value of r =0.16). This indicated that the 

participants of risk groups made higher amount of omissions than control ones. 

Furthermore, the homogeneity of variance was calculated using absolute deviation of 

the ranking cases and mean ranks since the scores of omissions were not normally 

distributed for both groups. Finally, nonparametric Levene's Test for homogeneity 

revealed that the assumption of the homogeneity was violated that indicates the 

pattern of distributions did not appear with similar patterns between groups, [F(1,165) 

= 10.203, p<0.05]. 

 

Table 42: Descriptive statistics for omissions per 100 words – Comparison 

between risk and control groups 

Reading groups N Mean 
rank  

Sum of 
ranks 

Median Min–max Sig. 

Risk group 80 91.65 7332.0 1.0 0–32   
<0.05 

Control group 87 76.97 6696.0 1.0 0–6 
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Fig. 19: Descriptive pattern of omissions per 100 words for group comparison – 

risk and control groups 

 

Table 43: Frequencies and patterns of distribution of omissions of errors made 

by participants – Comparison between risk and control groups 

Omissions per 
100 words 
reading 

Frequency of 
participant  

% of participant  Cummulative % of 
paticipant 

Risk 
group 

Control 
group 

Risk 
group 

Control 
group 

Risk 
group 

Control 
group 

0 28 33 35.0 37.9 35.0 37.9 

1 12 26 15.0 29.9 50.0 67.8 

2 9 11 11.2 12.6 61.2 80.5 

3 12 9 15.0 10.3 76.2 90.8 

4 6 3 7.5 3.4 83.8 94.3 

5 3 4 3.8 4.6 87.5 98.9 

6 3 1 3.8 1.1 91.2 100.0 

7 1 0.0 1.2 0.0 92.5  

8 1 0.0 1.2 0.0 93.8  

9 1 0.0 1.2 0.0 95.0  

16 3 0.0 3.8 0.0 98.8  

32 1 0.0 1.2 0.0 100.0  

Total 80 87 100.0 100.0   
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4.2.3.8.8 Additions per 100 words 

The frequencies of additions estimated per 100 words was presented which was made 

by the participants of both risk risk and control ones. No additions were made by 

38.8% of participants of risk group and 22.5% of participants made 1 additions 

(median value) whereas the rest of participants (approximately 40%) made up to 10 

additions. On the other hand, 41.1% of participants of control group made no 

additions, 32.2% of participants made 1 additions (median value) and the rest of 

participants (26%) produced up to 6 additions. 

 

In further analysis, a Mann–Whitney test was used to determine whether there was a 

significant difference in reversals per 100 words made by two different reading 

groups (Table 44 & 45, and Fig. 20). The results revealed that there was no significant 

effect of group (the mean ranks of risk group and control group were 89.02 and 79.38, 

respectively; U = 3078.0, Z= –1.349, p>0.05). This indicated that the participants of 

risk group made higher amount of additions than control ones, although it was not 

statistically sound. Furthermore, the homogeneity of variance was calculated using 

absolute deviation of the ranking cases and mean ranks since the scores of reversals 

were not normally distributed for both groups. Nonparametric Levene's Test for 

homogeneity revealed that the assumption of the homogeneity was met that indicates 

the pattern of distributions seem similar in patterns between groups, [F(1,165) = 

2.180, p>0.05]. 

 

Table 44: Descriptive statistics for reversals per 100 words – Comparison 

between risk and control groups 

Reading groups N Mean 
rank  

Sum of 
ranks 

Median Min–max Sig. 

Risk group 80 89.02 7122.0 1.0 0–10   
>0.05 

Control group 87 79.38 6906.0 1.0 0–6 
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Fig. 20: Descriptive pattern of additions per 100 words for group comparison – 

risk and control groups 

 

Table 45: Frequencies and patterns of distribution of additions of errors made 

by participants – Comparison between risk and control groups 

Additions per 
100 words 
reading 

Frequency of 
participant  

% of participant  Cummulative % of 
paticipant 

Risk 
group 

Control 
group 

Risk 
group 

Control 
group 

Risk 
group 

Control 
group 

0 31 36 38.8 41.4 38.8 41.4 

1 18 28 22.5 32.2 61.2 73.6 

2 9 8 11.2 9.2 72.5 82.8 

3 9 12 11.2 13.8 83.8 96.6 

4 2 0.0 2.5 0.0 86.2 96.6 

5 4 0.0 5.0 0.0 91.2 96.6 

6 2 3.0 2.0 3.4 93.8 100.0 

7 1 0.0 1.2 0.0 95.0  

8 2 0.0 2.5 0.0 97.5  

10 2 0.0 2.5 0.0 100.0  

Total 80 87 100.0 100.0   

 

 

4.2.3.8.9 Misintonation per 100 words  

The frequency of misintonations was estimated per 100 words and is presented for 

both groups of participants risk group vs control group participants of both risk and 

control ones (Table 46 & 47 and Fig. 21). No misintonation was produced by 63.8% 
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of participants of risk group (zero median value), 23.8% of participants produced 1 

misintonation and the rest of the participants (13%) produced up to 5 misintonation. 

On the other hand, 73.6% of the participants of control group produced no 

misintonation (zero median value) , 20.7% of the participants produced 1 msintontion 

and the rest of participants (approximately 5%) made up to 3  omissions. 

 

In addition, the misintonations were compared between two groups, namely risk and 

control groups. A Mann–Whitney test was used to determine whether there was a 

significant difference in misintonations made by two different reading groups. The 

risk group showed a higher frequency rate for misintonations than control one, 

although it was not statistically difference between the two groups (the mean ranks of 

risk group and control group were 88.84 and 79.55, respectively; U = 3092.00, Z= –

1.525, p>0.05). This indicated that the participants of risk group made a higher 

amount of misintonations than control ones. However, statistical significance did not 

provide the evidence. Furthermore, the homogeneity of variance was calculated using 

absolute deviation of the ranking cases and mean ranks since the scores of omissions 

were not normally distributed for both groups. Finally, nonparametric Levene's Test 

for homogeneity revealed that the assumption of the homogeneity was violated that 

indicates the pattern of distributions did not appear with similar patterns between 

groups, [F(1,165) = 9.443, p>0.05]. 

 

Table 46: Descriptive statistics for misintonation per 100 words – Comparison 

between risk and control groups 

Reading groups N Mean 
rank  

Sum of 
ranks 

Median Min–max Sig. 

Risk group 80 88.84 7107.50 0 0–5   
>0.05 

Control group 87 79.55 6920.50 0 0–3 
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Fig. 21: Descriptive pattern of misintonation per 100 words for group 

comparison – risk and control groups 

 

Table 47: Frequencies and patterns of distribution of misintonation produced by 

participants – Comparison between risk and control groups 

Misintonation 
per 100 words 
reading 

Frequency of 
participant  

% of participants  Cummulative % of 
paticipants 

Risk 
group 

Control 
group 

Risk 
group 

Control 
group 

Risk 
group 

Control 
group 

0 51 64 63.8 73.6 63.8 73.6 

1 19 18 23.8 20.7 87.5 94.3 

2 5 3.0 6.2 3.4 93.8 97.7 

3 4 2.0 5.0 2.3 98.8 100.0 

5 1 0.0 1.2 0.0 100.0  

Total 80 87 100.0 100.0   

 

 

4.2.3.8.10 Punctuation errors per 100 words 

The frequency of punctuation errors estimated per 100 words for the participants of 

both risk and control ones (see Table 48 & 49 and Fig. 22). No punctuation errors was 

produced by 81.2% of participants of risk group (zero median value) and the rest of 

participants (approximately 18%) made upto 3 punctuation errors. On the other hand, 

90.8% of participants of control group produced no punctuation error and the rest of 

participants (9%) made 1 punctuation errors. 
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In addition, the punctuation errors made by both groups are presented namely risk and 

control groups. A Mann–Whitney test was used to determine whether there was a 

significant difference in punctuation errors made by two different reading groups. The 

results revealed that there was a significant effect of group (the mean ranks of risk 

group and control group were 91.38 and 77.22, respectively; U = 3135.50, Z= –1.847, 

p<0.05) with a small effect size (the absolute value of r =0.14). This indicated that the 

participants of risk groups made a higher amount of punctuation errors than control 

ones. Furthermore, the homogeneity of variance was calculated using absolute 

deviation of the ranking cases and mean ranks since the scores of omissions were not 

normally distributed for both groups. Finally, nonparametric Levene's Test for 

homogeneity revealed that the assumption of the homogeneity was violated that 

indicates the pattern of distributions did not appear with similar patterns between 

groups, [F(1,165) = 14.829, p<0.05].  

 

Table 48: Descriptive statistics for punctuation errors per 100 words – 

Comparison between risk and control groups 

Reading groups N Mean 
rank  

Sum of 
ranks 

Median Min–max Sig. 

Risk group 80 88.31 7064.50 0 0–3   
<0.05 

Control group 87 80.04 6963.50 0 0–1 
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Fig. 22: Descriptive pattern of punctuation errors per 100 words for group 

comparison – risk and control groups 

 

Table 49: Frequencies and patterns of distribution of punctuation errors made 

by participants – Comparison between risk and control groups 

Punctuation 
errors 100 
words reading 

Frequency of 
participant  

% of 
participants 

Cummulative % 
of paticipants 

Risk 
group 

Control 
group 

Risk 
group 

Control 
group 

Risk 
group 

Control 
group 

0 65 79 81.2 90.8 81.2 90.8 

1 12 8.0 15.0 9.2 96.2 100.0 

2 1 0.0 1.2 0.0 97.5  

3 2 0.0 2.5 0.0 100.0  

Total 80 87 100.0 100.0   

 

4.2.3.8.11 Point–mark error per 100 words 

The frequency of point–mark errors was estimated per 100 words for the participants 

of both risk and control ones. No point–mark errors was made by 98.8% of 

participants of risk group (zero median value), and 1.2% participants made 3 point–

mark errors. On the other hand, 93.1% of the participants of control group made no 

point–mark errors (zero median value) and only 6.97% of participants made 3 point–

mark errors (see Table 50 & 51 and Fig. 23). 
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In addition, the  point–mark errors were compared between two groups, namely risk 

and control groups. A Mann–Whitney test was used to determine whether there was a 

significant difference in  point–mark errors made by two different reading groups. 

The results revealed that there was a significant effect of group (the mean ranks of 

risk group and control group were 91.38 and 77.22, respectively; U = 3286.50, Z= –

1.786, p<0.05) with a small effect size (the absolute value of r =0.14). This indicated 

that the participants of risk groups made a higher amount of point–mark errors than 

control ones (Table 50 & 51 and Fig. 23). Furthermore, the homogeneity of variance 

was calculated using absolute deviation of the ranking cases and mean ranks since the 

scores of omissions were not normally distributed for both groups. Finally, 

nonparametric Levene's Test for homogeneity revealed that the assumption of the 

homogeneity was violated that indicates the pattern of distributions did not appear 

similar in patterns between groups, [F(1,165) = 14.023, p<0.05].  

 

Table 50: Descriptive statistics for point–marks per 100 words – Comparison 

between risk and control groups 

Reading groups N Mean 
rank  

Sum of 
ranks 

Median Min–max Sig. 

Risk group 80 81.58 6526.50 0 0–3   
<0.05 

Control group 87 86.22 7501.50 0 0–3 

 

Fig. 23: Descriptive pattern of point–mark errors per 100 words for group 

comparison – risk and control group 
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Table 51: Frequencies and patterns of distribution of point–mark errors made 

by participants – Comparison between risk and control groups 

Point–mark 
errors  100 
words reading 

Frequency of 
participant  

% of participants  Cummulative % of 
paticipants 

Risk 
group 

Control 
group 

Risk 
group 

Control 
group 

Risk 
group 

Control 
group 

0 79 81 98.8 93.1 98.8 93.1 

3 1.0 6.0 1.2 6.9 100.0 100.0 

Total 80 87 100.0 100.0   

 

4.2.3.8.12 Line missed per 100 words 

The variable ‘line missed’ was also taken into consideration of reading errors, 

although no participant made these errors (Table 52). In the account of analysis, 

therefore, this variable is not elaborated. 

 

Table 52: Frequencies and patterns of distribution of point–mark errors made 

by participants – Comparison between risk and control groups 

Line missed 
per 100 
words 

Frequency of 
participant  

% of participants  Cumulative % of 
participants 

Risk 
group 

Control 
group 

Risk 
group 

Control 
group 

Risk 
group 

Control 
group 

0 0.0 85 0.0 97.7 0.0 97.7 

1 0.0 2 0.0 2.3 0.0 100.0 

Total 80 87 100.0 100.0   

 

 

2.2.3.10 Logistic regression analysis for the prediction of group membership 

In order to examine the group membership, a binary logistic regression analysis was 

used which is best to predict and contrast the cases for group membership either at 

risk for dyslexia (risk group) or typical reader (control group). In addition, it 

employed those variables which were significant between these two reading groups. 

The variables considered as the predictors were gender, age, grade of the participants 

as well as reading speed, reading accuracy and subtypes of reading errors, namely 
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syllabication errors, substitutions, repetitions of errors, HEMs, omissions, repetitions 

of corrects, additions, misintonations, reversals, punctuation errors, point marks errors 

and line missed. A total sample consisted of 167 of participants, 80 of whom were 

from risk group and 87 from control one. The model summary, in our present case, 

provides 0.851 (Nagelkerke R Square value) that indicates a moderately strong 

relationship of 86% between the predictors and the prediction.  

 

The Wald criterion demonstrated that HEMs, repetition of correct, repetition of errors, 

syllabication errors, substitutions, reversals, omission, addition as well as number of 

errored words, total number of errors were good predictors (p<0.05). However, 

misintonation, punctuation error, point mark errors, line missed as well as reading 

speed and reading accuracy including gender, age and grade level appeared with less 

powerful predictors or they were not good predictors (p>0.05) in the equation. In 

addition, gender, age and grade of the participants also appeared to be less effective 

predictors (p>0.05).  

 

The overall logistic regression outcome was statistically significant that showed that 

the predictors were reliable as a set that distinguished between risk and control groups 

for reading performance [χ2 (8, N = 167) = 169.534, p<0.001)]. Nagelkerke’s 0.850 

suggested that the model had a moderately strong relationship between prediction and 

grouping. Furthermore, the odd ratio values [(Exp(B)] gives the probabilities of being 

in a member of the group for each variable included in the equation. Eventually, the 

overall success rate of predictors was estimated to be 92.2%, and risk group was 

predicted with a higher rate than control one (see Table 53). Notably, 

misclassification was found in both groups of samples. There were 5 subjects out of 

80 from risk group who were classified as risk for dyslexia but they were actually not 

in that group (False negative cases), and 8 control subjects out of 87 who were 

classified as control ones but they were actually not in that group based on their 

performance scores on the entire parameters (False positive cases). This constrains to 

conclude that the sensitivity and specificity as well as false negative and false positive 

rates were estimated according to these raw data. Based on the cut value 0.5, the 

sensitivity was 94% and specificity 90.80%. In addition, the failure rate of 

classification was estimated to be 9.64% of cases as false positive and 5.95% cases as 

false negative.  
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Table 53: The Observed and the predicted frequencies for reading difficulties by 

Logistic Regression with the cutoff of 0.50 

Classification Tablea 

  

  

  

  

Observed 

Predicted 

Group prediction   

Risk 

group 

Control 

group 

Percentage 

correct 

Group     Risk (n=80) 

             Control (n=87) 

75 

8 

5 

79 

93.8 

90.8 

Overall percentage  92.2 

Note. a. The cut value is 0.500, Omnibus Tests of Model Coefficients = 
[χ 2 (8, N = 167) = 169.534, p<0.001)]. 
Sensitivity = 75/(75+5)%=(0.937)%=94% 
Specificity = 79/(8+79)%= (0.908)% = 90.80% 
False positive = 8/(8+75)% = (0.096)% = 9.64% 
False negative = 5/(5+79)% = (0.059)% = 5.95% 

  

 

4.2.3.11 Illustration of Forward:conditional outcomes for identifying the 

most predictive variables 

The logistic regression model indicated that the parameters included in the present 

study appeared with an overall strong predictivity outcome as mentioned before 

(namely, 92.2%). Furthermore, the Forward:conditional regression (similar to step by 

step analysis) was used to identify the best predictive variable/s from a pool of 

potential candidate variables. The analysis revealed that there were four variables that 

were most predictable, namely syllabication errors, reading speed, repetition of errors 

and number of errored words (see Table 54). The table presents that the –2Log 

Likelihood was significant (p<0.001) with a value of 138.113 for syllabication errors 

as a strongest predictor in the equation. Thus, the syllabication error classified the 

dyslexic and control groups with an overall 86.1% of predictivity potential effect 

(81.2% for risk group and 90.8% for control group) predictions. 
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Table 54: The most stronger predictive variables in the equation 

Model if Term Removeda 

Variable 
Model Log 
Likelihood  

Change in –
2 Log 

Likelihood  df 
Sig. of the 
Change 

Step 1 Syllabication errors –126.519 138.113 1 0.000 

Step 2 Syllabication errors –93,118 81.239 1 0.000 

Reading speed –57.670 10.342 1 0.001 

Step 3 Repetition of errors –52.592 6.124 1 0.013 

Syllabication errors –78.219 57.379 1 0.000 

Reading speed –54.252 9.444 1 0.002 

Step 4 Repetition of errors –49.359 5.201 1 0.023 

Syllabication errors –74.724 55.932 1 0.000 

Reading speed –50.852 8.187 1 0.004 

No. of errored words –49.657 5.798 1 0.016 

a. Based on conditional parameter estimates    

 

 

4.2.3.12 Analysis of misclassified cases  

A casewise diagnostics logistics regression was performed to detect those cases who 

were wrongly classified in the group. Altogether, there were 13 misclassified cases 

from both risk and control groups wheer 5 false negative cases were from risk group 

and 8 false positive cases from control group (see Table 55 for individual cases). To 

investigate this issue, the present study detected each misclassified case of both risk 

and control groups based on each single grade and age age subgroup. This strategy 

may be helpful to study the grade and age effect on the overall reading performance. 

Instantly, 4 (20.80%) cases came from grade two, 2 (15.38%) of grade three, 4 

(30.80%) of grade four and 3 (23.08%) of grade five respectively. In addition, 

Pearson Chi–square test was performed taking only the misclassified cases (i.e, 13 

cases) to observe the grade effect on syllabication errors (one of the most strongest 

predictive variable); note that the participants in the present study represent from 

grade two to five. The results showed that there was no effect of grade on 

syllabication errors, [χ2 (df 12) = 169.534, p>0.05)]. Importantly, the logistic 

regression analysis by grade also adhered the evidences that indicated the predictions 
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were 100% correct for each grade and the Omnibus Tests of Model Coefficients was 

significant (p<0.001) for each grade (see Table 56). Moreover, the misclassified cases 

mentioned above were analyzed on the basis of age group. Each misclassified case 

was grouped into six age bands, namely 6;0–6;11–years, 7;0–7;11–years, 8;0–8;11–

years, 9;0–9;11–years, 10;0–10;11–years and 11;0–11;11–years. The Pearson Chi–

square statistics indicated that there was no significant effect of age on the 

syllabification errors, [χ 2 (df 20) = 24.556, p>0.05)].  

 

Table 55: Casewise diagnostics logistic regression  

Casewise List 

Case Grade Age Gender Observed 
  

Predicted Predicted 
group 

Temporary 
Variable 

        Risk and control     Resid ZResid 

7 2 6.2 M R** .665 C –.665 –1.410 

67 5 11.9 F R** .673 C –.673 –1.435 

75 5 11.0 F R** .931 C –.931 –3.668 

78 4 11.3 M R** .990 C –.990 –9,997 

80 3 9.7 F R** .889 C –.889 –2.837 

82 4 9.6 M C** .454 R .546 1.097 

84 2 8.3 N C** .423 R .577 1.168 

87 2 6.2 F C** .192 R .808 2.054 

88 2 7.5 M C** .229 R .771 1.833 

96 4 9.9 F C** .435 R .565 1.140 

120 3 6.3 M C** .405 R .595 1.211 

122 5 10.3 M C** .221 R .779 1.876 

136 5 10.3 F C** .477 R .523 1.047 
a.S = Selected, U = Unselected cases, and ** = Misclassified cases. 
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Table 56: The Observed and the predicted frequencies for reading difficulties by 

Logistic Regression with the cutoff of 0.50 (Gradewise outcomes) 

Classification Tablea 

  
  
  
  

Observed 

Predicted 

Group prediction   

Risk 
group 

Control 
group 

Percentage 
correct 

Grade Two*     Risk  
      Control  

20 
0 

0 
22 

100.0 
100.0 

                 Overall percentage  100.0 

Grade Three*   Risk 
        Control  

20 
0 

0 
18 

100.0 
100.0 

                 Overall percentage  100.0 

Grade Four*     Risk 
        Control 

20 
0 

0 
26 

100.0 
100.0 

                 Overall percentage  100.0 

Grade Five*     Risk 
      Control 

20 
0 

0 
21 

100.0 
100.0 

                 Overall percentage  100.0 

*Omnibus Tests of Model Coefficients for each grade =χ 2 =p<0.001 
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4.3 Study – II: Presentation and Analysis – Dictated Spelling Performance 

 4.3.1 Spelling performance and errors obtained from direct assessment 

 4.3.1.1 The distribution of data transcripted for measuring the spelling 

performance and errors 

The normality of data for spelling performance and amount of errors were checked 

using the Kolmogorov–Smirnov test (KS–test), and each variable was tested at the 

significant level of (α) 0.05. The frequency of spelling accuracy was assessed using 

Prof. Pavlidis categorization of analysis into three major types of spelling errors as 

well as other subtypes of spelling errors were checked according to participant groups 

included in the present study  (i.e., risk and control groups).  

 

Consequently, it was found that all of the parameters were not normally distributed 

(see Table 57). Instantly, the spelling accuracy demonstrated by both risk and control 

groups indicated that it was not distributed in a normal pattern. Moreover, the spelling 

error scores measured into major types (i.e. grammatical, phonological and visual 

errors) as well as other subtypes of errors (i.e., reversal, substitutions, substitution of 

punctuations, additions, additions of punctuation, omissions, omission of punctuation, 

repetitions, incomplete line, separation, word sticking and level of handwriting) also 

appeared with a non–normal distribution for both groups. One of the subtypes of 

spelling errors, namely substitutions, was found with a normal distribution, though 

this was also dealt as nonparametric for the purpose of groups comparison since its 

counter parameter was non normally distributed. Eventually, these distributions 

constrained to use the nonparametric tests to investigate the group difference for each 

of the variables included in the study, and other statistical tests as well. 
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Table 57: Test results of normality for spelling performance and errors– One–

sample Kolmogorov–Smirnov test (goodness–of–fit test) 

Test Normality 

Kolmogorov–Smirnov Risk group Control group  

Statistic df Sig. Statistic df Sig. 

Spelling accuracy per 100 words 0.203 80 <0.001 0.146 87 <0.001 

Sum of spelling errors per 100 words 0.104 80 <0.001 0.190 87 <0.001 

Grammatical typf of errors per 100 words 0.175 80 <0.001 0.427 87 <0.001 

Phonological type of errors per 100 words 0.109 80 <0.001 0.201 87 <0.001 

Visual errors per100 words 0.241 80 <0.001 0.183 87 <0.001 

Reversal per 100 words 0.266 80 <0.001 0.534 87 <0.001 

Substitutions per100 words 0.103 80 <0.001 0.478 87 <0.001 

Substation of punctuations per 100 words 0.536 80 <0.001 0.196 87 <0.001 

Additions per 100 words 0.240 80 <0.001 0.414 87 <0.001 

Addition of punctuations per 100 words 0.498 80 <0.001 0.209 87 <0.001 

Omissions per 100 words 0.115 80 <0.001 0.485 87 <0.001 

Omission of punctuations per 100 words 0.494 80 <0.001 0.268 87 <0.001 

Repetitions per 100 words 0.358 80 <0.001 0.521 87 <0.001 

Incomplete lines per 100 words 0.260 80 <0.001 0.513 87 <0.001 

Separation of lines per 100 words 0.253 80 <0.001 0.495 87 <0.001 

Word stickings per 100 words 0.285 80 <0.001 0.377 87 <0.001 

Hand Writing 0.549 80 <0.001 0.470 87 <0.001 

a. Lilliefors Significance Correction 
b. % of Line Missed per the TOTAL # of Errors is constant. It has been omitted. 

 

 

 4.3.1.2 Correlation between spelling accuracy and sum of spelling errors  

The correlation between dictated spelling accuracy and sum of spelling errors were 

investigated. For this purpose, Spearman rho (ρ) was used since the scores of spelling 

performance (i.e. spelling accuracy and sum of errors calculated per 100 words) were 

not normally distributed. The correlation indices showed that there was a negative 
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correlation between these two parameters which is present in Table 58. Importantly, 

there was a strong negative correlation between spelling accuracy and sum of errors 

for risk group (ρ= –0.611), and a similar trend was seen for control group too 

indicating there was a very strong negative correlation between these two variables 

for control group too (ρ= –0.914). Furthermore, scatter plots outline the summary of 

patterns for both groups (see Fig. 24).   

 

Table 58: Spearman’s correlation (ρ) of spelling accuracy with sum of spelling 

errors by risk and control groups 

Types of group                       Measures Correlation indices 
rho (ρ) 

Risk group (N–80) Spelling accuracy with sum of 
spelling errors per 100 words 

–0.611* 

Control group (N–87) Spelling accuracy with sum of 
spelling errors per 100 words  

0.914* 

*p<0.001 2–tailed, the correlation between horizontal variables 

 

Fig. 24: Correlation of spelling accuracy and sum of errors 

  

 

Correlation indices between spelling accuracy and sum of spelling errors for risk group (left) and control 
group (right)  
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 4.3.1.3 The spelling accuracy per 100 words: A comparison between risk and 

control groups 

The descriptive results about dictated spelling accuracy for both risk and control 

groups are presented in Table 59, and the patterns in Fig. 25. The descriptive statistics 

revealed that the spelling accuracy estimated per 100 words for both groups was 

different. The median values of risk group and control group were 17.0 and 73, 

respectively. A Mann–Whitney test was generated to determine whether there was a 

significant difference in spelling accuracy between risk and control groups. The 

statistical analysis of the results showed that there was a significant effect of group 

(the mean ranks of risk group and control group were 56.67 and 109.13, respectively; 

U = 1293.50, Z= –7.019, p<0.001) with a strong effect size (the absolute value of r 

=0.55). In sum, the results indicated that the risk group’s participants had a smaller 

rate of word spelling accuracy than done by the control ones. 

 

Furthermore, the homogeneity of variance was calculated using absolute deviation of 

the ranking cases and mean ranks since our data for the variable of reading speed 

were not normally distributed. Subsequently, nonparametric Levene's Test for 

homogeneity revealed that the assumption of the homogeneity was violated that 

indicates the distributions do not seem similar between groups, [F(1,165) = 5.412, 

p<0.05].   

 

Table 59: Descriptive statistics for dictated spelling accuracy per 100 words – 

Comparison between risk and control groups 

Participants’ 
groups 

N Mean 
rank  

Sum of 
ranks 

Median Min–max Sig. 

Risk group 80 56.67 4533.50 17.0    
<0.001 

Control group 87 109.13 9494.50 73.0  
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Fig. 25:  Comparison between risk and control groups on patterns of spelling 

accuracy measured per 100 words 

 

 4.3.1.4 Group variation on sum of spelling errors per 100 words  

In this study, the sum of spelling errors were investigated between two groups, 

namely risk and control groups. The sum of errors were amalgamated from the error 

scores of all parameters mentioned as, reversal, substitutions, substitution of 

punctuations, additions, additions of punctuation, omissions, omission of punctuation, 

repetitions, incomplete line, separation, word sticking and level of handwriting.  

 

The descriptive statistics revealed that the sum of spelling errors estimated per 100 

words were different between two groups  (see, Table 60 and Fig. 26). The median 

values of risk and control group on the sum of errors were 100.0 and 36.0 

respectively. A Mann–Whitney test was used to determine whether there was a 

significant difference in the sum of spelling errors demonstrated by two different 

groups. The results revealed that there was a significant difference in the sum of 

spelling errors made by these two different groups (the mean ranks of risk group and 

control group were 104.56 and 56.09, respectively; U = 1835.0, Z= –5.272, p<0.001) 

with a strong effect size (the absolute value of r =0.41). This suggested that the 

participants of risk group made a greater amount of sum of spelling errors than control 

ones.  
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In addition, the homogeneity of variance was calculated using absolute deviation of 

the ranking cases and mean ranks since the scores of sum of errors were not normally 

distributed for both groups. Eventually, nonparametric Levene's Test for homogeneity 

revealed that the assumption of the homogeneity was met that indicates the pattern of 

distributions seems approximately similar between groups, [F(1,165) = 0.821, 

p>0.05].  

 

Table 60: Descriptive statistics for sum of spelling errors per 100 words – 

Comparison between risk and control group 

Participants’ 
groups 

N Mean 
rank  

Sum of 
ranks 

Median Min–max Sig. 

Risk group 80 104.56 8365.0 100.0    
<0.001 

Control group 87 65.09 5663.0 36.0  

 

Fig. 26: Comparison between risk and control groups on patterns of sum of 

spelling errors measured per 100 words 

 

 

 4.3.2 Group variation on major categories of spelling errors  

All the different types of spelling errors made by participants in a given a list of 30 

words under dictation were converted into per 100 words for each category of spelling 

errors for further analysis. Subsequently, the spelling errors are presented into three 
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major categories, namely phonological, visual and grammatical errors, and each 

individual category is compared between risk and control groups. Hence, the 

descriptive statistics of both risk and control groups for the major categories of errors 

are presented.  

 

 4.3.2.1. Grammatical type of spelling errors errors per 100 words 

The descriptive results about the grammatical type of spelling errors estimated per 

100 words for both risk and control groups are presented in Table 61, and the patterns 

in Fig. 27. The descriptive statistics revealed that the grammatical type of spelling 

errors for both groups was different. The median values of risk group and control 

group were 15.0 and zero median for control group, respectively. A Mann–Whitney 

test was performed to determine whether there was a significant difference in 

grammatical type of spelling errors between risk and control groups. The statistical 

analysis of the results showed that there was a significant effect of group (the mean 

ranks of risk group and control group were 119.88 and 51.01, respectively; U = 

1840.0, Z= –9.497, p<0.001) with a very strong effect size (the absolute value of r 

=0.74). In sum, the results indicated that the risk group’s participants demonstrated a 

greater rate of grammatical type of errors than done by the control ones. 

 

Furthermore, the homogeneity of variance was calculated using absolute deviation of 

the ranking cases and mean ranks since our data for grammatical type of spelling 

errors were not normally distributed. Eventually, nonparametric Levene's Test for 

homogeneity revealed that the assumption of the homogeneity was met that indicates 

the distributions seem approximately similar between groups, [F(1,165) = 0.144, 

p>0.05]. 

 

Table 61: Descriptive statistics for grammatical type of spelling errors per 100 

words – Comparison between risk and control groups 

Participants’ 
groups 

N Mean 
rank  

Sum of 
ranks 

Median Min–max Sig. 

Risk group 80 119.88 9590.50 15.0    
<0.001 

Control group 87 51.01 4437.50 0.0  
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Fig. 27: Comparison between risk and control groups on patterns of 

grammatical type of spelling errors measured per 100 words 

 

 

 4.3.2.2  Phonological type of spelling errors per 100 words 

The descriptive statistics are presented in Table 62 and Fig. 28 for phonological type 

of spelling errors estimated per 100 words. Thus, the median values of risk and 

control group on phonological errors were 46.0 and 18.0 respectively. A Mann–

Whitney test was used to determine whether there was a significant difference in 

phonological type of errors demonstrated by two different groups. The results 

revealed that there was a significant difference on phonological type of spelling errors 

made by these two different groups (the mean ranks of risk group and control group 

were 104.82 and 64.85, respectively; U = 1814.0, Z= –5.346, p<0.001) with a 

medium effect size (the absolute value of r =0.42). This indicated that the participants 

of risk group made a greater amount of phonological type of spelling errors than the 

control ones.  

 

In addition, the homogeneity of variance was calculated using absolute deviation of 

the ranking cases and mean ranks since the scores of phonological type of spelling 

errors were not normally distributed for both groups. Subsequently, nonparametric 

Levene's Test for homogeneity revealed that the assumption of the homogeneity was 
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met that indicates the pattern of distributions seems approximately similar between 

groups, [F(1,165) = 0.353, p>0.05]. 

 

Table 62: Descriptive statistics for phonological type of spelling errors per 100 

words – Comparison between risk and control groups 

Participants’ 
groups 

N Mean 
rank  

Sum of 
ranks 

Median Min–max Sig. 

Risk group 80 104.82 9396.0 46.50    
<0.001 

Control group 87 64.85 5642.0 18.0  

 

Fig. 28: Comparison between risk and control groups on patterns of 

phonological type of spelling errors measured per 100 words 

 

 4.3.2.3 Visual type of spelling errors per 100 words 

Table 63 presents the descriptive statistics on visual type of spelling errors per 100 

words and Fig. 29 depicts the pattern of errors made by the participants. The results 

showed that the participants of both risk and control groups made a different amount 

of visual errors. For instance, the median values of risk and control group on visual 

type of errors were 18.0 and 11.0, respectively. A Mann–Whitney test was used to 

investigate whether there was a significant difference in visual type of spelling errors 

exhibited by two different groups. The results revealed that there was a significant 

different on visual type of spelling errors between groups (the mean ranks of risk 
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group and control group were 98.08 and 71.05, respectively; U = 2353.50, Z= –3.618, 

p<0.001) with a small effect size (the absolute value of r =0.28). This indicated that 

the participants of risk group made a greater amount of visual type of spelling errors 

than the control ones.This apparently suggested that the participants of risk group 

made a higher amount of visual type of spelling errors than the control ones.  

 

Additionally, the homogeneity of variance was calculated using absolute deviation of 

the ranking cases and mean ranks since the scores of visual type of spelling errors 

were not normally distributed for both groups. Eventually, nonparametric Levene's 

Test for homogeneity revealed that the assumption of the homogeneity was met that 

indicates the pattern of distributions seems approximately similar between groups, 

[F(1,165) = 1.962, p>0.05].  

 

Table 63: Descriptive statistics for visual type of spelling errors per 100 words – 

Comparison between risk and control groups 

Participants’ 
groups 

N Mean 
rank  

Sum of 
ranks 

Median Min–max Sig. 

Risk group 80 98.08 7846.50 18.0    
<0.001 

Control group 87 71.05 6181.50 11.0  

 

Fig. 29:  Comparison between risk and control groups on patterns of visual type 

of spelling errors measured per 100 words 
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 4.3.3 Group comparison for subcategories of spelling errors  

The spelling errors are further presented by sub–categories of spelling errors too, 

namely reversals, substitutions, additions, omissions, repetitions, incomplete line, 

separation of line and word sticking and are compared between risk and control 

groups. The errors made by participants in a given number of words dictation (30 

words) were converted into per 100 words for each category of spelling errors for 

analysis. Hence, the descriptive statistics of both risk and control groups for the major 

categories of errors are presented.  

 

 4.3.3.1 Reversals per 100 words 

The descriptive statistics about reversals are presented in Table 64 and Fig. 30 which 

was estimated per 100 words. Thus, the median values of risk and control group on 

reversals were zero. A Mann–Whitney test was used to determine whether there was a 

significant difference in reversals demonstrated by two different groups. The results 

revealed that there were a significant different reversals made by these two different 

groups (the mean ranks of risk group and control group were 97.30 and 71.77, 

respectively; U = 2416.0, Z= –4.154, p<0.001) with a medium effect size (the 

absolute value of r =0.32). These findings indicated that the participants of risk group 

made a greater amount of reversals than the control ones. 

 

In addition, the homogeneity of variance was calculated using absolute deviation of 

the ranking cases and mean ranks since the scores of reversals were not normally 

distributed for both groups. Eventually, nonparametric Levene's Test for homogeneity 

revealed that the assumption of the homogeneity was violated that indicates the 

pattern of distributions does not seem similar between groups, [F(1,165) = 44.098, 

p<0.05].  

 

Table 64: Descriptive statistics for reversals per 100 words – Comparison 

between risk and control groups 

Participants’ 
groups 

N Mean 
rank  

Sum of 
ranks 

Median Min–max Sig. 

Risk group 80 97.20 7784.0 0.0    
<0.001 

Control group 87 71.11 6244.0 0.0  
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Fig. 30: Comparison between risk and control groups on patterns of reversals 

measured per 100 words 

 

 

 4.3.3.2 Substitution errors per 100 words 

The descriptive results about substitution errors estimated per 100 words for both risk 

and control groups are presented in Table 65 and the patterns in Fig. 31. The 

descriptive statistics revealed that the substitution errors for both groups was different. 

The median values of risk group and control group were 63.30 and 42.0, respectively. 

A Mann–Whitney test was performed to investigate whether there was a significant 

difference substitution errors between risk and control groups. The statistical analysis 

of the results showed that there was a significant difference between groups (the mean 

ranks of risk group and control group were 100.13 and 69.17, respectively; U = 

2189.50, Z= –4.135, p<0.001) with a medium effect size (the absolute value of r 

=0.32).  

 

Furthermore, the homogeneity of variance was calculated using absolute deviation of 

the ranking cases and mean ranks since our data for substitutions were not normally 

distributed. Eventually, nonparametric Levene's Test for homogeneity revealed that 

the assumption of the homogeneity was met that indicates the distributions seem 

approximately similar between groups, [F(1,165) = 0.216, p>0.05].  In sum, the 

results indicated that the risk group’s participants demonstrated a greater rate of 

substitution errors than done by the control ones. 
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Table 65: Descriptive statistics for substitution errors per 100 words – 

Comparison between risk and control groups 

Participants’ 
groups 

N Mean 
rank  

Sum of 
ranks 

Median Min–max Sig. 

Risk group 80 100.13 8010.50 63.30    
<0.001 

Control group 87 69.17 6017.50 42.0  

 

Fig. 31: Comparison between risk and control groups on patterns of substitution 

errors measured per 100 words 

 

  

 4.3.3.3 Substitution of punctuations per 100 words 

Substitution of punctuations represents those errors unlikely substitution of letters, 

syllables and words, but the diacritical and conventional signs that prevent the 

meaning of sentence from being ambiguate. The descriptive statistics about 

substitution of punctuations are presented in Table 66, and its patterns in Fig. 32 

which was estimated per 100 words. Thus, the median values of risk and control 

group on substitution of punctuations were zero. A Mann–Whitney test was used to 

determine whether there was a significant difference in  substitution of punctuations 

exhibited by two different groups. The results revealed that there was a significant 

difference in the errors made by these groups (the mean ranks of risk group and 

control group were 73.54 and 93.61, respectively; U = 2643.50, Z= –4.181, p<0.001) 

with a medium effect size (the absolute value of r =0.32). These findings indicated 
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that the participants of control group made a greater amount of substitution of 

punctuations than the risk ones.  

 

In addition, the homogeneity of variance was calculated using absolute deviation of 

the ranking cases and mean ranks since the scores of sum of errors were not normally 

distributed for both groups. Eventually, nonparametric Levene's Test for homogeneity 

revealed that the assumption of the homogeneity was violated that indicates the 

pattern of distributions does not seem similar between groups, [F(1,165) = 123.701, 

p<0.05].  

 

Table 66:  Descriptive statistics for  substitution of punctuations per 100 words – 

Comparison between risk and control groups 

Participants’ 
groups 

N Mean 
rank  

Sum of 
ranks 

Median Min–max Sig. 

Risk group 80 73.54 5883.50 0.0    
<0.001 

Control group 87 93.61 8144.50 0.0  

 

Fig. 32: Comparison between risk and control groups on patterns of substitution 

of punctuations measured per 100 words 
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 4.3.3.4 Additions per 100 words 

The descriptive results about additions estimated per 100 words for both risk and 

control groups are presented in Table 67, and the patterns in Fig. 33. The descriptive 

statistics revealed that the additions for both groups were different. The median values 

of risk group and control group were 9.0 and 17.0, respectively. A Mann–Whitney 

test was performed to investigate whether there was a significant difference in 

additions between risk and control groups. The statistical analysis showed that there 

was a significant difference between groups (the mean ranks of risk group and control 

group were 76.32 and 91.06, respectively; U = 2866.0, Z= –1.941, p<0.05) with a 

medium effect size (the absolute value of r =0.32).  

 

Furthermore, the homogeneity of variance was calculated using absolute deviation of 

the ranking cases and mean ranks since our data about additions were not normally 

distributed. Eventually, nonparametric Levene's Test for homogeneity revealed that 

the assumption of the homogeneity was met that indicates the distributions seem 

approximately similar between groups, [F(1,165) = 0.002, p>0.05].  In sum, the 

results indicated that the control group’s participants demonstrated a greater rate of 

additions than made by the risk ones which is a controverse result. 

 

Table 67: Descriptive statistics for additions per 100 words – Comparison 

between risk and control groups 

Participants’ 
groups 

N Mean 
rank  

Sum of 
ranks 

Median Min–max Sig. 

Risk group 80 76.32 6106.50 9.0    
<0.05 

Control group 87 91.06 7922.0 17.0  
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Fig.33: Comparison between risk and control groups on patterns of additions 

measured per 100 words 

 

 4.3.3.5 Addition of punctuations per 100 words  

Addition of punctuations represents errors like diacritical and conventional signs that 

prevent the meaning of sentence from being ambiguate. The descriptive statistics 

about addition of punctuations are presented in Table 68, and the pattern of it in Fig. 

34 which was estimated per 100 words. Thus, the median values of risk and control 

group on addition of punctuations were zero. A Mann–Whitney test was used to 

investigate whether there was a significant difference in addition to punctuations 

exhibited by two different groups. The results revealed that there was no significant 

difference in the errors made by these groups (the mean ranks of risk group and 

control group were 81.84 and 85.99, respectively; U = 3307.0, Z= –0.839, p>0.05) 

and there was a very small effect size between these two groups’ scores (the absolute 

value of r =0.06).  

 

In addition, the homogeneity of variance was calculated using absolute deviation of 

the ranking cases and mean ranks since the scores for addition of punctuations were 

not normally distributed for both groups. Eventually, nonparametric Levene's Test for 

homogeneity revealed that the assumption of the homogeneity was met that indicates 

the pattern of distributions seems approximately similar between groups, [F(1,165) = 

3.288, p>0.05].  
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Table 68: Descriptive statistics for addition of punctuations per 100 words – 

Comparison between risk and control groups 

Participants’ 
groups 

N Mean 
rank  

Sum of 
ranks 

Median Min–max Sig. 

Risk group 80 81.81 6547.0 0.0    
>0.05 

Control group 87 85.99 7481.0 0.0  

 

Fig. 34: Comparison between risk and control groups on patterns of addition of 

punctuations measured per 100 words 

 

 

 4.3.3.6 Omissions per 100 words 

The descriptive results about omissions estimated per 100 words for both risk and 

control groups are presented in Table 69, and the patterns in Fig. 35. The descriptive 

statistics revealed that the omissions for both groups were different. The median 

values of risk group and control group were 25.0 and 18.0, respectively. A Mann–

Whitney test was performed to determine whether there was a significant difference in 

omissions between risk and control groups. The statistical analysis showed that there 

was a significant different between groups (the mean ranks of risk group and control 

group were 96.76 and 72.26, respectively; U = 2459.0, Z= –3.281, p<0.001) with a 

small effect size (the absolute value of r =0.25).  
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Furthermore, the homogeneity of variance was calculated using absolute deviation of 

the ranking cases and mean ranks since our data for omissions were not normally 

distributed. Eventually, nonparametric Levene's Test for homogeneity revealed that 

the assumption of the homogeneity was met that indicates the distributions seem 

approximately the similar between groups, [F(1,165) = 0.158, p>0.05].  In sum, the 

results indicated that the participants of risk group demonstrated a greater rate of 

omissions than done by the control ones. 

 

Table 69:  Descriptive statistics for omissions per 100 words – Comparison 

between risk and control groups 

Participants’ 
groups 

N Mean 
rank  

Sum of 
ranks 

Median Min–max Sig. 

Risk group 80 96.76 7741.0 25.0    
<0.001 

Control group 87 72.26 6287.0 18.0  

 

Fig. 35: Comparison between risk and control groups on patterns of omissions 

measured per 100 words 

 

 

 4.3.3.7 Omission of punctuation per 100 words  

Omission of punctuations represents such errors likely diacritical and conventional 

signs that prevent the meaning of sentence from being ambiguate. Thus, the 

descriptive statistics about omission of punctuations are presented in Table 70, and 
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the pattern of it in Fig. 36 which were estimated per 100 words. The median values of 

risk and control group on  addition of punctuation errors was zero, respectively. A 

Mann–Whitney test was used to investigate whether there was a significant difference 

in omission of punctuations exhibited by two different groups. The results revealed 

that there was no significant difference in the errors made by these groups (the mean 

ranks of risk group and control group were 86.23 and 81.58, respectively; U 

=3301.50, Z= –0.993, p>0.05) and there was a very small effect size between these 

two groups’ scores (the absolute value of r =0.06). Subsequently, these findings 

indicated that the participants of both groups made a similar amount of omission of 

punctuation errors indeed.  

 

In addition, the homogeneity of variance was calculated using absolute deviation of 

the ranking cases and mean ranks since the scores of omission of punctuations were 

not normally distributed for both groups. Subsequently, nonparametric Levene's Test 

for homogeneity revealed that the assumption of the homogeneity was violated that 

indicates the pattern of distributions does not seem similar between groups, [F(1,165) 

= 4.113, p<0.05]. 

 

Table 70: Descriptive statistics for omission of punctuation errors per 100 words 

– Comparison between risk and control groups 

Participants’ 

groups 

N Mean 

rank  

Sum of 

ranks 

Median Min–max Sig. 

Risk group 80 86.23 6898.50 0.0    

>0.05 
Control group 87 81.95 7129.50 0.0  

 



284 
 

Fig. 36: Comparison between risk and control groups on patterns of omission of 

punctuation errors measured per 100 words 

 

 

 4.3.3.8 Repetitions per 100 words  

The descriptive results about repetitions estimated per 100 words for both risk and 

control groups are presented in Table 71, and the patterns in Fig. 37. The descriptive 

statistics revealed that the repetitions for both groups were different. The median 

values of risk group and control group were zero. A Mann–Whitney test was 

performed to determine whether there was a significant difference in repetitions 

between risk and control groups. The statistical analysis showed that there was a 

significant difference between groups (the mean ranks of risk group and control group 

were 97.54 and 71.55, respectively; U = 2397.0, Z= –4.681, p<0.001) with a medium 

effect size (the absolute value of r =0.36). In sum, the results suggested that the 

participants of risk group appeared with a greater rate of repetitions than done by the 

control ones.  

 

Furthermore, the homogeneity of variance was calculated using absolute deviation of 

the ranking cases and mean ranks since our data for the variable of repetitions were 

not normally distributed. Eventually, nonparametric Levene's Test for homogeneity 

revealed that the assumption of the homogeneity was violated that indicates the 

distributions does not seem similar between groups, [F(1,165) = 109.463, p<0.05].    
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Table 71: Descriptive statistics for repetitions per 100 words – Comparison 

between risk and control groups 

Participants’ 
groups 

N Mean 
rank  

Sum of 
ranks 

Median Min–max Sig. 

Risk group 80 97.54 7803.0 0.0    
<0.001 

Control group 87 71.55 6225.0 0.0  

 

Fig. 37: Comparison between risk and control groups on patterns of repetitions 

measured per 100 words 

 

 4.3.3.9 Incomplete line  

During the course of dictation, the frequencies of incomplete line of word order were 

observed. Thus, the descriptive statistics about incomplete line are presented in Table 

72, and the pattern of it in Fig. 38 which were estimated per 100 words dictation. The 

median values of risk and control group on the incomplete line were 2.0 and 0.0, 

respectively. A Mann–Whitney test was used to determine whether there was a 

significant difference in incomplete line exhibited by two different groups. The results 

revealed that there was a significant difference in the incomplete lines made by these 

groups (the mean ranks of risk group and control group were 100.78 and 68.57, 

respectively; U =2137.50, Z= –5.210, p<0.001) and there was a medium effect size 

between these two groups’ scores (the absolute value of r =0.40). Subsequently, these 
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findings indicated that the participants of risk group made more incomplete lines than 

the control ones indeed.  

 

In addition, the homogeneity of variance was calculated using absolute deviation of 

the ranking cases and mean ranks since the scores of incomplete line were not 

normally distributed for both groups. Eventually, nonparametric Levene's Test for 

homogeneity revealed that the assumption of the homogeneity was violated that 

indicates the pattern of distributions does not seem similar between groups, [F(1,165) 

= 77.977, p<0.05].  

 

Table 72: Descriptive statistics for incomplete lines per 100 words – Comparison 

between risk and control groups 

Participants’ 
groups 

N Mean 
rank  

Sum of 
ranks 

Median Min–max Sig. 

Risk group 80 100.78 8062.50 2.0    
<0.001 

Control group 87 68.57 5965.50 0.0  

 

Fig. 38: Comparison between risk and control groups on patterns of incomplete 

lines measured per 100 words 
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 4.3.3.10 Separations per 100 words 

In this regard, the separation denotes the detach of letters, syllables from the word. 

Thus, the descriptive statistics about separations are presented in Table 73, and the 

pattern of it in Fig. 39 which were estimated per 100 words. The median values of risk 

and control group on separations were 2.0 and 0.0, respectively. A Mann–Whitney 

test was used to determine whether there was a significant difference in separations 

exhibited by two different groups. The results revealed that there was no significant 

difference in separations made by these two different groups (the mean ranks of risk 

group and control group were 88.16 and 80.18, respectively; U =3174.50, Z= –1.184, 

p>0.05) with a very small effect size between these two groups’ scores (the absolute 

value of r =0.09).  

 

In addition, the homogeneity of variance was calculated using absolute deviation of 

the ranking cases and mean ranks since the scores of separations were not normally 

distributed for both groups. Eventually, nonparametric Levene's Test for homogeneity 

revealed that the assumption of the homogeneity was met that indicates the pattern of 

distributions seems approximately similar between groups, [F(1,165) = 1.323, 

p>0.05]. Subsequently, these findings indicated that the participants of both groups 

made a similar amount of separations indeed.  

  

Table 73: Descriptive statistics for separations per 100 words – Comparison 

between risk and control groups 

Participants’ 
groups 

N Mean 
rank  

Sum of 
ranks 

Median Min–max Sig. 

Risk group 80 88.16 7052.50 2.0    
>0.05 

Control group 87 80.18 6957.50 0.0  
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Fig. 39: Comparison between risk and control groups on patterns of separations 

measured per 100 words 

 

 

 4.3.3.11 Word sticking per 100 words 

In this regard, word sticking denotes the joining of two or more independent words 

which results in a wrong positioning of words and gives no meaning (like a nonsense 

word). Thus, the descriptive statistics about word sticking are presented in Table 74, 

and the pattern of it in Fig. 40 which were estimated per 100 words. The median 

values of risk and control group on word sticking were zero. A Mann–Whitney test 

was used to determine whether there was a significant difference in word sticking 

demonstrated by two different groups. The results revealed that there was a significant 

difference in word sticking made by these two different groups (the mean ranks of 

risk group and control group were 95.99 and 72.97, respectively; U =2520.50, Z= –

3.639, p<0.001) with a small effect size (the absolute value of r =0.28). Subsequently, 

these findings indicated that the participants of risk made a higher amount of word 

sticking than by the control ones.  

 

In addition, the homogeneity of variance was calculated using absolute deviation of 

the ranking cases and mean ranks since the scores of word sticking were not normally 

distributed for both groups. Eventually, nonparametric Levene's Test for homogeneity 

revealed that the assumption of the homogeneity was violated that indicates the 

pattern of distributions seems approximately similar between groups, [F(1,165) = 

19.181, p<0.05].  
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Table 74: Descriptive statistics for word sticking per 100 words – Comparison 

between risk and control groups 

Participants’ 
groups 

N Mean 
rank  

Sum of 
ranks 

Median Min–max Sig. 

Risk group 80 95.99 7679.50 0.0    
<0.001 

Control group 87 72.97 6348.50 0.0  

 

Fig. 40: Comparison between risk and control groups on patterns of word 

sticking measured per 100 words 

 

 

 4.3.3.12 Level of handwriting 

In this regard, handwriting is a uniqueness of writing by each individual which can be 

labeled in a scale, i.e. normal handwriting or looks like dysgraphic. Thus, handwriting 

was undertaken to study from both risk and control group participants. The scale that 

measured the level of handwriting of participants was five points, namely excellent, 

very good, medium, bad, very bad.  

 

Thus, the descriptive statistics about handwriting are presented in Table 75. The 

median values of risk and control group on level of handwriting were 3.0 and 3.0, 

respectively. A Mann–Whitney test was used to determine whether there was a 
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significant difference in level of handwriting of the two different groups of 

participants. The results revealed that there was a significant difference in handwriting 

performed by these two different groups (the mean ranks of risk group and control 

group were 71.69 and 95.32, respectively; U =2459.50, Z= –3.301, p<0.001) with a 

small effect size (the absolute value of r =0.26). Subsequently, these findings 

indicated that the participants of risk group made worse handwriting than the control 

participants.  

 

Table 75: Descriptive statistics for level of handwriting per 100 words – 

Comparison between risk and control groups 

Participants’ 
groups 

N Mean 
rank  

Sum of 
ranks 

Median Min–max Sig. 

Risk group 80 71.69 5735.50 0.0    
<0.001 

Control group 87 95.32 8292.50 0.0  

 

4.3.4 Logistic regression analysis for the prediction of group membership 

In order to examine the group membership, a binary logistic regression analysis was 

used which is best to predict and contrast the cases for group membership either at 

risk for dyslexia (risk group) or typical reader (control group). The present employed 

demographic characteristics such as gender, age, grade of the participants as well as 

other variables which were significant between two groups of participants as just 

mentioned above. The variables related to spelling performance and errors were 

spelling accuracy, Sum of spelling errors as well as major types of spelling errors (i.e. 

grammatical, phonological and visual errors) and other subtypes of errors (i.e., mirror 

writing, reversal, substitutions, substitution of punctuations, additions, additions of 

punctuation, omissions, omission of punctuation, repetitions, incomplete line, 

separation, word sticking and level of handwriting). A total sample consisted of 167 

of participants, 80 of whom were from risk group and 87 from control one. The model 

summary, in our present case, provides 1.0 (Nagelkerke R Square value) that indicates 

an extremely strong relationship of 100% between the predictors and the prediction.  

 

The Wald criterion demonstrated that spelling accuracy, grammatical type of errors, 

phonological types of errors and visual type of errors including reversal, substitutions, 
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substitution of punctuations, additions, additions of punctuation, omissions, 

repetitions, incomplete line, separation, word sticking and level of handwriting were 

significant (p<0.05) in the equation whereas mirror writing, omission of punctuation 

and word sticking were not significant.  

 

The overall logistic regression outcome was statistically significant that showed that 

the predictors were reliable as a set that distinguished between risk and control 

groups. Nagelkerke’s 1.0 suggested that the model had an extremely strong 

relationship between prediction and grouping. Eventually, the overall success rate of 

predictors was estimated to be 100.0%, and the same for both risk and control groups 

(see Table 76).  

 

Table 76: The Observed and the predicted frequencies for spelling difficulties by 

Logistic Regression with the cutoff of 0.50 

Classification Tablea 

  

  

  

  

Observed 

Predicted 

Group prediction   

Risk 

group 

Control 

group 

Percentage 

correct 

Group     Risk (n=80) 

             Control (n=87) 

80 

0 

89 

10 

100.0 

100. 

Overall percentage  100.0 
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4.4 Study – II: Presentation and Analysis: PCQ Outcomes 

 4.4.1 Results from Pavlidis Comprehensive Questionnaire (PCQ) 

 4.4.1.1 Group comparison on PCQ: The outcomes from Chi–square (X2) test 

The Chi–square test was used in order to examine whether two groups of participants 

(i.e., risk and control groups) were significantly different on each individual item of 

questionnaire consisted in PCQ. The results revealed that most of the variables (i.e., 

questions) consisted in the PCQ were significantly different between groups at <0.001 

level, and variables (i.e., questions) No. 11, 46, 52 and 54 were significant at <0.05 

level. In contrast, few variables (i.e., questions), namely 10, 43, 51 and 53, were not 

significant between groups.  

 

 4.4.1.2 Indication from discriminant analysis (DA) 

Discriminant analysis is a useful statistical technique that classifies  the cases based 

on their performance level into dichotomy category, dichotomy strategy that parts the 

group into exhaustive categories; instantly yes or no; presence or absence etc. In 

diagnostic measures, discriminant analysis is used for two major purposes. The first 

one is used in order to explain those factors/variables which are significant as the 

discriminant functions, and the second is to classify those cases either they have a 

problem or not. In the present study, the results about the psychosocial, personality 

and emotional profile of the participants of both risk and control groups were 

 investigated using discriminant analysis based on the PCQ. 

 

The results showed that the entire PCQ (included all items of questionnaire) classified 

control group more correctly than risk group. Instantly, the 87.6% of cases were 

correctly classified from cross–validated grouped cases. Additionally, the risk group 

was successfully classified with 61.9% whereas the control group was correctly 

classified with an accuracy rate of 94.0%. The Wilks’ Lamba Test revealed that the 

overall variable's contribution was 0.004 with X2 value of 438.179, df 44 at significant 

level (p<0.001). Moreover, the exclusionary strategies were applied to examine the 

discriminant accuracy of PCQ on the basis of the area that the couple of questions 

represent. For this purpose, the questions were broken down into two parts, namely 

the items of questions that are more promising to (i) educational profile and the ones 

relevant to it (ii) psychosocial and personality characteristics. Consequently, the 

predictive accuracy dramatically increased based on these strategies. The overall 
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accuracy of group discrimination based on the educational profile was found to be 

94.0%, and it was 82.5% for risk group and 97.7% for the control one. The Wilks’ 

Lamba Test revealed that the overall variable's contribution was 0.255 with X2 value 

of 213.399, df 16 at significant level (p<0.001). 

 

On the other hand, the overall accuracy of group discrimination based on the 

psychosocial and personality characteristics was found to be 94.3%, and it was 81.0% 

for risk group and 97.6% for the control one. Eventually, The Wilks’ Lamba Test 

revealed that the overall variable's contribution was 0.067 with X2 value of 241.339, 

df 29 at significant level (p<0.001). 
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4.5 Study – III: Presentation and Analysis – Co–occurrence of Reading Difficulty 

with Speech–Language Impairments 

 4.5.1 The co–occurrence of reading difficulty with speech–language 

impairments 

Table 77 presents the co–occurrence of reading difficulty with (i) speech–language 

impairments, (ii) ) speech problems, and (iii) ) language problems. Table presents the 

cases (80 cases) with reading difficulty identified at screening stage as well as the 

cases (75 cases) identified at direct assessment. As shown in Table, there were 28 

(35.0%) cases of speech–language impairments out of 80 cases (identified at 

screening stage) with reading difficulty. Additionally, it was found that the frequence 

and rate of such occurrence was decreased when estimate was based on the true cases 

of reading difficulty that was identified at direct assessment. Instantly, the frequency 

and rate of of speech–language impairments was estimated to be 26 (34.67%) in 75 

true cases of reading difficulty.  

 

In addition, the co–occurrence of reading difficulty with speech problems was 

estimated and the results were firstly based on 80 cases with reading difficulty 

identified at screening stage (see Table 77). These results indicated that 23 cases 

(28.57%) with reading difficulty had also speech problems. Secondly, when the 

misclassified cases of reading difficulty were excluded (i.e., 75 true cases after 

exclusion), it was estimated that only 21 cases (28.0%) of reading difficulty had 

speech problems.   

 

Moreover, the co–occurrence of reading difficulty with language problems was 

estimated. Firstly, the results were based on 80 cases with reading difficulty (see 

Table 76) identified at screening stage. It was found that only 27 cases (33.0%) out of 

80 with reading difficulty had language problems. Additionally, the co–occurrence of 

reading difficulty with language problems was estimated excluding misclassified 

cases of reading difficulty through direct assessment (i.e., 75 true cases after 

exclusion of misclassified cases). Thus, there were 27 cases (36.6%) out of 75 with 

reading difficulty who had also language problems.  

 



295 
 

Table 77:  Co–occurrence of reading difficulty with speech–language 

impairments and its types 

Types of 
impairments 

Relationship 

Co–occurrence of reading 
difficultyty (n=80*)with S–L 
impairments  

Co–occurrence of true cases of 
 reading difficulty (n=75**) with 
S–L impairments  

S–L 
impairments 
(n=62) 

28 (35.0) 26 (34.67) 

Speech 
problems 
(n=54) 

23 (28.75) 21 (28.0) 

Language 
problems 
(n=58) 

27 (33.0) 27 (36.0) 

Percentage in parentheses,  
S–L=Speech–language impairments,  
True cases = the cases which were subsequently verified through direct assessment of reading difficulty  
*The cases identified through teachers’ screening 
** The cases identified through direct assessment 

 

 



296 
 

CHAPTER – V 

DISCUSSION – CONCLUSION  

 

5.1 Study – I: Discussion – Speech–Language Impairments  

 5.1.1 Overall prevalence of speech–language impairments 

In the present study, the prevalence of overall speech–language impairments was 

estimated using as the approach of/the teachers' screening of children in primary 

schools. The results revealed that the overall prevalence of speech–language 

impairments, speech and language problems as well as the subtypes of speech and 

language problems fall within the range of the ones reported by other previously 

carried out international studies (Silva, McGee, & Williams, 1983; Harasty, & Reed, 

1994; De Andrade, 1997; Tomblin et al., 1997; Shriberg et al., 1999; Okalidou, & 

Kampanaros, 2001; Craig, Hancock, Tran, Craig, & Peters, 2002; Duff, Proctor, & 

Yairi, 2004; McKinnon, Mcleod, & Reilly, 2007; Pinborough–Zimmerman et al., 

2007; Soleimani et al., 2011). However there was no significant difference between 

younger and older children in the present study. These findings are opposed to the 

fingings of the western world where the prevalence is greater at a younger age 

(Harasty, & Reed, 1994; De Andrade, 1997; McCormack et al., 2007). In Nepal, 

children with speech and language difficulties do not receive speech and language 

therapy, thus, the communication problems are sustained later as well.  

 

These outcomes adhere to the purpose of the present study which was to obtain 

teacher estimates of incidences and overall prevalence of speech–language 

impairments and its subtypes. Intra–rater reliability provided a base to confirm the 

reliability of this study that revealed an overall rate of 82.61% agreement and a higher 

percentage of agreements across Incidence–I and Incidence–II (Table 12). In order to 

consider a acceptable level of percent intra–rater agreement, it is suggested that 

agreement rates must be at least 70% or greater in teachers' appraisal (Goodman, 

1990, p 112). Similarly, the ample evidence of intra–rater agreement was assured for 

every single subtype of speech–language impairments. On the other hand, Cronbach’s 

Alpha reliability coefficient appeared to have excellent overall internal consistency 

among items; instantly overall α = 0.96, when 8 items, namely i) 

articulation/phonological problems, ii) stuttering, iii) voice problems, iv) grammatical 

(syntactical) difficulty, v) difficulty in expressing ideas, vi) storytelling/narrative 
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difficulty, vii) vocabulary difficulty and viii) understanding/comprehension problems, 

 were taken into account. Additionally, such coefficient value in every single subtype 

of communication difficulties (i.e., articulation/phonological problems, stuttering, 

voice problems, grammatical (syntactical) difficulty, difficulty in expressing ideas, 

storytelling/narrative difficulty, vocabulary difficulty and 

understanding/comprehension problems) provided a considerable level of consistency 

(Table 13), which is fairly higher than the suggested minimal acceptance level of 0.70 

(George, & Mallery, 2003, pp. 53–55).  

 

Considering the validity of the instrument used in the present study, it is customary to 

mention that the instrument was originally validated in the Australian population in a 

sample of kindergarten children by Whitworth et al. (1993). Subsequently, it was 

adapted in Greek kindergarten children (see Okalidou and Kampanaros, 2001). The 

researchers indicated that the instrument was found as a reliable and valid tool in 

screening of kindergarten children (see Okalidou and Kampanaros, 2001). Similarly, 

the overall outcomes of the present study seem to be comparable to the original study 

(Whitworth et al., 1993) in the sense of teachers’ success in identification of speech–

language impairments. Moreover, it is argued that the instrument also assures content 

validity. Therefore, the outcomes of the study can be generalized in a similar 

population of children to the one covered in the present study.  

 

As presented in Table 7, the overall prevalence of speech–language impairments was 

estimated to be 7.93% in the present study which is very consistent with the findings 

of Incidence–I and Incidence–II (i.e. 7.79% and 7.91%). The estimated prevalence in 

the present study is lower than the one reported by Okalidou and Kampanaros (2001) 

and McLeod and McKinnon (2007). Okalidou and Kampanaros carried out a study in 

kindergarten Greek–speaking children via teachers screening who reported the 

prevalence of communication disorders ranging from 14.4–to–18.7%. Similarly, 

McLeod and McKinnon (2007) revealed that the range of prevalence of 

communication disorders was between 12.40–to–13.04% in Australian primary and 

secondary school English–speaking children who employed teachers' evaluation and 

additionally direct assessment. Estimated prevalence in the present study is lower than 

the aforementioned studies. Both of them screened children who spoke a different 

language than the one employed in the present study. Moreover, in the Okalidou and 
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Kampanaros (2001) study, the children were younger, i.e. in preschool age. It is 

customary to infer that younger children exhibit a relatively higher prevalence of 

communication impairments as compared to school–aged children since these 

disorders disproportionately decreases as age increases (Harasty, & Reed, 1994; De 

Andrade, 1997). Additionally, another methodological difference in the present study 

as compared to the aforementioned ones is that it employed stringent criteria for 

recording the occurrence of communication impairments, as only the cases ranked as 

moderate/severe were considered in the estimation of prevalence. The present study is 

in close agreement with the findings of Pinborough–Zimmerman et al. (2007) who 

conducted a study in an American fairly homogeneous sample in terms of race and 

ethnicity employing a surveillance approach. They found that the prevalence of 

communication disorders to be 63.4 per 1000 population that is approximately 6.34%. 

It can be concluded that variability in the prevalence data across studies may be 

influenced by many factors that contribute to disparities of the prevalence values. 

Shriberg et al. (1999) argues that the foremost reason for variability of prevalence 

results across the studies may be the disparity of methodologies employed. 

 

In sum, the prevalence for communication impairments via indirect assessment 

procedures is reported to be lower in Nepali–speaking children as compared to other 

studies using a similar screening procedure. The discrepancy may be due to a) the 

criteria employed for recording communication impairments, b) the way that 

informants were trained, c) the characteristics of the particular language spoken by 

children, and d) the different age ranges employed in various studies. The fact that 

intra–rater reliability was high provides a support for the consistent results of 

prevalence in Nepali–speaking primary–school children. Furthermore, the consistency 

of prevalence across the two incidences, in most cases, is a strong indication towards 

validity of this study’s adapted protocol. 

 

There was no gender variation in speech–language impairments in the present study. 

The gender ratio was 1.03 boys–to–1 girls and the results are not as comparable to the 

ones reported by Okalidou and Kampanaros (2001) who reported relatively overall 

higher prevalence for males than females. Furthermore, the overall rate of speech–

language impairments was not affected by age group and grade level; this outcome 

was consistent across the incidences, namely Incidence–I and Incidence–II. 
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 5.1.2 Prevalence of speech problems 

Furthermore the estimated prevalence, specifically for speech problems was 

calculated by the summation of data from articulation/phonological problems, 

stuttering and voice problems. In the present study, 4.68% children were identified 

with the presence of speech problems, a result that is in close agreement with the 

study by Shriberg et al. (1999) who reported a prevalence of 3.8% of speech–delay in 

6–year–old monolingual English–speaking children employing screening and 

diagnostic assessment, with a greater prevalence of boys than girls. In reference to 

speech problems in the present study, no gender variation was found; however, an 

opposite result was estimated in Incidence–I that revealed a higher rate of prevalence 

for girls than boys (Table 8). The pattern of overall results in the present study agrees 

with Soleimani et al. (2011) who reported no gender effect in speech disorders in 

Iranian school children. Similarly, there was no significant difference in the 

prevalence of speech problems by age group and grade level. Furthermore, the results 

are consistent across the incidences, namely Incidence–I and Incidence–II compared 

to the overall prevalence of speech problems. 

 

 5.1.2.1 Prevalence of articulation/phonological problems 

Articulation/phonology problems were estimated to be 2.95% in the present study 

which is relatively consistent across the incidences (i.e. Incidence–I and Incidence–

II). The results of the present study reached the midrange of prevalence values, i.e. 

from 2.7– 4.4%, reported by Okalidou and Kampanaros (2001) who employed a 

similar screening methodology for Greek kindergarten children.  Moreover, looking at 

the gender variation it was apparent a higher rate of overall articulation problems in 

boys than girls, and this pattern was consistent across Incidence–I and Incidence–II in 

the present study (Table 9). This pattern of variation by gender is also in agreement 

with Okalidou and Kampanaros (2001) and McKinnon et al. (2007) who estimated a 

higher prevalence of articulation disorders for boys than girls. Regarding the 

prevalence of articulation/phonological problems by age group and grade level; it was 

not affected by these variables. However, the patterns of distributions were consistent 

across Incidence–I and Incidence–II. The findings for overall prevalence of 

articulation disorders by McKinnon et al. (2007) are on par with the present study as 

they gave a 0.12% of prevalence in Australian primary school children. The reason 
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for this variability may be related to methodological variation, because the present 

study involved a four–folded approach to estimate the final prevalence of articulation 

disorders, i.e. training in the data collection process, identification by a teacher, 

confirmation by a speech–language pathologist and consultation with district special 

needs advisors whereas the present study yielded results only via teachers's screening.  

 

 5.1.2.2 Prevalence of stuttering 

In this current study, the estimated prevalence of stuttering was 2.09%, and it was 

likely to be constant across Incidence–I and Incidence–II (Table 9). This finding 

reached closer agreement to the study by Okalidou and Kamparanos (2001) – using 

similar methodology in Greek kindergarten children – where maximum prevalence 

was estimated to be 2.2%. Additionally, the present findings are also near in 

agreement with the study of Craig et al. (2002) who using an indirect procedure of 

assessment (i.e. telephone survey) found the prevalence for stuttering to be 3.4% 

Australian preschool and school children (from kindergarten–the first year of formal 

schooling– through Grade 6). Stuttering appears at a higher rate in boys than girls, for 

instance McKinnon et al. (2007). Thus, the finding of the present study also revealed 

a significantly higher prevalence in boys than girls with a similar pattern of 

distribution across Incidence–I and Incidence–II. Furthermore, no significant 

difference was noticed in the pattern of prevalence across the variables in the present 

study, i.e. stuttering by age group and grade level, and the results are consistent across 

Incidence–I and Incidence–II for both variables.    

 

 5.1.2.3 Prevalence of voice problems 

Ascertation of voice disorder is a hard task because quality of voice varies according 

to age, gender, inborn quality, occupation, pathology etc. Notably, such factors may 

differentiate the prevalence figure of voice problems (Aronson & Bless, 2009, p. 8). 

In this present study, the estimated prevalence of overall voice problems was 3.42%, 

and it is evenly distributed across Incidence–I & Incidence–II (variation <1%, see 

Table 9). Previous studies indicated a close agreement with the present study. For 

example, using a multilayer approach of assessment (i.e., teacher identification, parent 

identification, and investigator screening), Duff et al. (2004) estimated a comparable 

figure of voice disorders (i.e. 3.9%) in 2– to 6–year–old African–American and 

European–American preschool English–speaking children. However, a slightly lower 
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prevalence of voice disorders (i.e. 2.1%) was found for Greek kindergarten children 

(Okalidou & Kampanaros, 2001), using a similar methodology to the present study. In 

the present study, the occurrence of voice problems was not affected by gender and 

age. These findings agree with Duff et al. (2004) who reported no differences of 

prevalence figures of voice disorder by gender and age, but it opposes the findings by 

McKinnon et al. (2007) which suggested greater prevalence in males than females and 

also younger than older subjects. Eventually, overall prevalence indicated that the 

pattern of voice problems yields no significant differences in children as a function of 

grade level which was consistent across Incidence–I and Incidence–II  

 

 5.1.3 Prevalence of language problems 

With respect to language problems, it was estimated by summing of five sub–

categories of language impairments, namely, grammatical (syntactical) difficulty, 

difficulty in expressive ideas, storytelling/narrative difficulty, vocabulary difficulty 

and understanding/comprehension problems. The estimated overall prevalence of 

language problems was estimated to be 7.85% in the present study which is in 

agreement with past studies. A study by Tomblin et al. (1997) had employed the 

indirect assessment (screening) was one that offered support to the present study. It 

was conducted in a representative sample of American monolingual English–speaking 

kindergarten children revealed an overall 7.4% of prevalence of specific language 

impairments. Additionally, the Silva et al. (1983) study also supports the finding of 

the present study since it reported the overall language delay to be 7.6% for 3–year–

olds, 10.4% for 5–year–olds and 8.4% for 7–year–old children of New Zealand. In 

addition the findings of the present study seem to be close to the ones reported by 

Shriberg et al. (1999) who has shown a prevalence of 8.1% of average language 

impairment in 6–year–old monolingual English–speaking children, employing both 

screening and diagnostic assessment, with a greater prevalence for boys than girls. 

 

Moreover, overall prevalence values estimated in present study reached a very close 

agreement as compared to the results of the two individual incidences, namely 

Incidence–I and Incidence–II. Such findings strengthen the validity of the present 

study. Furthermore, the language problems were found not to be affected by gender in 

the present study.  Additionally, a gender effect was not consistently found in each of 

the consecutive incidences of the present study; only Incidence–I yielded an 
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exceptionally higher rate of language problems for girls than boys (see Table 10). In 

reference to the language problems by age group, there was a consistent pattern of 

results across comparisons, namely overall prevalence and Incidence–I and 

Incidence–II, that indicated no age effect for language problems. Similarly, there was 

no difference in the prevalence of language problems by the variable of grade level 

where children were classified into five grades (from grade one up to five) to compare 

their prevalence figures (Table 10).  

 

 5.1.3.1 Prevalence of grammatical (syntactical) difficulty  

The teacher participants as raters had to appraise their children on how consistently 

they make pronoun errors, wrong use of verb tenses, omissions of words and/or 

endings, errors in ordering of words, and on whether they face difficulties in forming 

questions, and or joining sentences by use of ‘and’, etc. Consequently, the present 

study revealed that 6.48% of children were identified with grammatical (syntactical) 

difficulty. The result was consistent with the ones that were estimated across 

incidences (i.e., Incidence–I and Incidence–II). There is a scarcity of studies, which 

report the prevalence of grammatical difficulty. The findings of the present study are 

on par with the findings by Van der Lely and Stollwerck (1996) who indicated that 

the prevalence of syntax and morphological impairment was 20% or less in a 

subgroup of children with specific language impairment in England, aged 9–13–

years–old. Similarly Van der Lely (2005) also stated the 10–20% prevalence for 

grammatically–based specific language impairment. These discrepancies can be 

attributed to the methodological variability that sets limitations to the interpretation 

and generalization of results. The major difference in methods between the two 

studies were that in the present study the prevalence of grammatical (syntactical) 

difficulty was estimated by using an indirect approach of assessment (i.e. teachers’ 

screening) and testing a sample from the general population of children whereas the 

estimated prevalence by Van der Lely and Stollwerck (1996) was based on a 

subsample of SLI children. Regarding gender variation, overall grammatical 

(syntactical) difficulty was not affected by gender variable in the present study (Table 

11); this does not support evidence from previous reports where rates of overall 

specific language impairments appear higher in males than females (e.g., Tomblin et 

al., 1997). Similarly, grammatical (syntactical) difficulty appeared to be significantly 
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different in younger versus older age groups, but there was no differences in 

prevalence of grammatical (syntactical) difficulty by grade level. 

 

 5.1.3.2 Prevalence of difficulty in expressing ideas 

Difficulty in expressing ideas in the children was estimated to be 6.95% in the present 

study, which was distributed consistently across the incidences namely, Incidence–I 

and Incidence–II. These results are comparable with two previous studies applied 

indirect assessment procedure, that is, the studies by McCormack et al. (2007) and 

Okalidou and Kampanaros (2001). However, McCormack et al. revealed a much 

higher prevalence (i.e. 22.3%) using an equivalent indirect assessment (teacher 

questionnaires) among Australian children than the one found in the present study. 

The results of the present study are closer to those of Okalidou and Kampanaros 

(2001), using a very similar methodology (teachers screening), who found that 

prevalence in expressive language impairments was 6.1% in Greek kindergarten 

children, ranging from 3.4 to 7.2%. 

 

In addition, an overall prevalence of expressive language problems was not 

significantly difference by gender, although the pattern was not consistent across 

incidences (i.e. Incidence–I, see Table 11). The present finding is similar to the 

finding by Okalidou and Kampanaros (2001) who gave a higher rate of prevalence for 

boys than girls. In addition, the difficulty in expressing ideas was not affected by age 

and grade level. This is not equivalent with the findings by Craig et al. (2002) and 

Keating et al. (2001) who revealed that younger children than older and lower graders 

than older ones exhibited relatively higher proportions of communication impairments 

in general. 

 

 5.1.3.3 Prevalence of storytelling/narrative difficulty 

The prevalence of storytelling/narrative difficulty is scarcely reported area of overall 

language impairments in the entire literature. Some research findings indicated the 

association of poorer narratives with fewer total words, more syntactic errors, and 

reduced story grammar content etc. (Strong & Shaver, 1991; Gillam & Johnston, 

1992; Gillam, McFadden, & Kleeck, 1995, pp. 145–182). The present study revealed 

a 6.77% prevalence of storytelling/narrative difficulties which was very constant 

across Incidence–I and Incidence–II. Due to the lack of equivalent studies, the present 
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results of storytelling/narrative difficulty will hold for comparison with future studies. 

Furthermore, the overall prevalence of storytelling/narrative difficulty by gender 

revealed an overall higher rate for boys than girls. These results are in agreement with 

previous studies since overall communication impairments commonly occur with 

higher prevalence for boys than girls (i.e. Harasty, & Reed, 1994; De Andrade, 1997; 

Keating et al., 2001; Craig et al., 2002); however, a contradiction was encountered in 

Incidence–I that revealed a higher rate for girls than boys (see Table 11). Finally, 

estimated prevalence of storytelling/narrative difficulty by age groups and grade level 

also did not reveal significant differences in the present study which was consistent 

across the incidences (i.e. Incidence–I and Incidence–II, see Table 11). 

 

 5.1.3.4 Prevalence of vocabulary difficulty 

The present study revealed consistent results across incidences with an overall 6.9% 

prevalence for children with vocabulary difficulty. This is a comparatively lower 

value to the one reported by Taylor, Maguir and Zubrick (2011). They revealed a 

prevalence of 15–17.7% for receptive vocabulary deficits in children (pp. 115–117). 

They also reported that boys were more prevelant in vocabulary deficits than girls. 

Additionaly, it was shown that the children of younger age group were found with a 

higher rate of prevalence of vocabulary deficits than ones of older younger age group. 

However, methodological differences limit comparison of these findings directly to 

the present study since both expressive and receptive vocabulary difficulty were 

implicitly screened in the present study rather than receptive language alone. In 

addition, a direct assessment was conducted in their study. However, vocabulary 

difficulty did not vary as a function of gender, age and grade level in the present 

study.  

 

 5.1.3.5 Prevalence of understanding/comprehension problems 

The performance on receptive language generically represents the ability of children 

to understand, interpret and listen to oral language. The understanding/comprehension 

problems were estimated to be 5.0% in children of the present study, which was 

consistently distributed across Incidence–I and Incidence–II (variation was <1%, see 

Table 11). The present findings are closely comparable with the results reported by 

Okalidou and Kampanaros (2001) who conducted the study in Greek kindergarten 

children.. They reported that the summed overall receptive language impairment rate 
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was 6.4%. In addition, the present findings addressing gender differences in 

understanding/comprehension problems of language revealed a significantly higher 

prevalence rate for boys than girls which were consistently distributed across the 

incidences. These patterns of results are in agreement with Okalidou and Kampanaros 

(2001) who revealed a higher prevalence for boys for receptive language impairment. 

The patterns are also on par with Harasty and Reed (1994) and De Andrade (1997) 

since they have shown that overall communication impairments occur more in boys 

than girls. Eventually, the estimated prevalence of understanding/comprehensions in 

the children did not vary with age and grade level and consistently suggested no 

significant association.  
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5.2 Study – II: Discussion – Reading performance  

5.2.1 Discussion on reading performance and errors 

This section of the present study primarily addresses the reading and spelling 

performance as well as the type of errors observed among the children who were 

recruited for the groups comparison. Thus, the general aims of this study were to 

identify children who have the apparent characteristics of developmental reading 

difficulty, and to illustrate comparative measures of the reading patterns, e.g. reading 

speed and accuracy as well as subcategories of reading errors. Furthermore, the 

pattern of spelling performance in the children who were identified at risk for dyslexia 

was another interest of this present study. Researcher’s concern was the spelling 

performance shown by the children who have taken part in the study  and their major 

types of spelling errors as well as their subtypes. Importantly, indirect through direct 

assessment approaches were employed. It was observed that the preliminary outcomes 

of reading difficulty in Nepalese primary school children was apparent.  

 

In addition, the screening outcomes about reading difficulty indicated that most of the 

children persist with more than one associated difficulties. More subtly, the results 

revealed that reading difficulty, spelling errors, difficulties in mathematical 

calculation as well as low intelligence and behavioural problems were comorbid in the 

children who were identified with at least one or more than one of these mentioned 

difficulties at teachers’ screening stage.  

 

The present study showed that children at risk group demonstrated a quit worse 

performance on reading speed and accuracy, and made a higher rate of reading errors 

on a specified categories. Based on the analysis of logistic regression statistics, the 

present study was able to accurately classify the groups by more than 90% (namely 

92.2%) (see Table 53). This outcome indicated that  the teachers screening was found 

to be a highly accurate assessment. The classification success for each group was also 

very high, instantly 93.8% of cases of risk group and 90.8% of control group were 

correctly classified that indicates the sensitivity of the present study was 94.0% and 

specificity was 90.80% (again see Table 53). This very high accuracy of 

classifications suggests that the use of the adapted reading tests are reliable and can be 

used for further assessment since there is no validate tests available to examine the 

reading difficulty in the Nepalese school children. However, all the variables 
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(parameters) included in the analysis were not useful since they were nonsignificant 

based on the Wald criterion. These variables should be excluded from the analysis 

since their predictivity was very low and nonsignificant.  

 

5.2.1.1 Screening outcomes and major indications 

The present study revealed the presence of dyslexia in the Nepalese primary school 

children. The study revealed the figure of the children identified with risk for reading 

difficulty, namely  80 (14.44%) out of 554 screened by an indirect assessment 

procedure, namely teachers screening (Table 14). These cases were found to be 

comorbid with other associated disorders, namely spelling and mathematical 

difficulty, low IQ level and behavioural problems. In addition, the screening outcomes 

about reading difficulty indicated that most of the children persist with more than one 

associated difficulties of dyslexia. More subtly, the results revealed that reading 

difficulty, spelling errors, mathematical difficulties as well as low behavioural 

problems were comorbid in the children who were identified with at least one or 

multiple.   

 

It is evidenced that developmental reading difficulty might occurs with other 

difficulties such as severe problem in written spelling, difficulty in mathematical 

calculation, behavioural problems etc. This notion is supported by the theoretical 

foundation of the dyslexia. For instance, it is acknowledged that the children or adults 

who have developmental reading difficulty demonstrate the significant deficit in 

spelling performance such as a large amount of miscoding and reversal spellings as 

well as misspellings in oral reading and dictation tasks (Treiman,1997, pp. 213–214). 

On the other hand, poor reading performance may be demonstrated by those who are 

also presenting difficulties in mathematical calculation. In extent, it is suggested that 

the association between dyslexia and dyscalculia is evidenced, because some children 

with developmental reading difficulty show abnormality in mathematical calculation 

and normal acquisition of arithmetic abilities that is termed as dyscalculia 

(Butterworth, 2005; Von Aster, & Shalev, 2007).   

 

In addition, behavioural problems are also the hindering factors to fluent and speed 

reading. It may occur as a consequence of developmental reading difficulty or it may 

occur along with reading difficulty. The present study revealed that there was a high 
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frequency of children who were attributed to have behavioural problems, i.e., 12.11% 

of total screened children respectively. The occurance of behavioural problems mostly 

attributed by attention–deficit/ hyperactivity disorder (ADHD). It is evidenced that 

ADHD frequently occurs with reading difficulty that may represent 5% of the general 

childhood population (Shaywitz et al., 1990). Some researchers suggested that due to 

genetic etiology, such comorbidity occurs and these are firmly considered as the two–

sides of a coin (Gilger, 1992; Willcutt, & Pennington, 2000). 

 

Eventually, the children were assessed for level of intelligence in the present study. 

The results form teacher screening showed that there were some children who had 

relatively low level of intelligence than their peers. It is argued that reading difficulty 

(dyslexia) is not influenced by the intelligence in general (Pavlidis, 1981a; 1985; 

1990, pp. 5–8; Siegel, 2006), but the IQ scores may be useful in the jurisdiction to 

ensure the reading difficulty (dyslexia) is developmental or occured by mental 

retardation (Siegel, 2006; Nijakowska, 2010). 

 

5.2.1.2 Ranking of reading errors by its sub–categories 

Since the data sets of risk and control groups of the participants were not found 

normally distributed, the nonparametric tests were performed to rank the variables of 

reading errors. The reading errors were ranked based on the frequency of errors.  The 

higher frequency of the errors was considered to be a high ranked variable. Hence, 

syllabication errors was the most frequent error type for risk group whereas 

substitution was for the control ones (see Table 16 for the rank of all variables).  

 

Additionally, the results indicated that the pattern of reading errors by its sub–

categories appeared to be roughly similar between the groups.  Interestingly, most of 

the reading errors made by the participants of risk group were ranked in a very similar 

order with the one that control made (Table 16). Instantly, misintonation, reversal, 

punctuation errors, point marks, line missed appeared to be in a same ranking order 

with similar ranking mean values of both groups. Additionally, HEMs, substitutions, 

additions, omissions made by both risk and control groups also roughly appeared to 

be in a similar ranking order This suggested that both groups are showing more or less 

the same ranking order of reading errors in a specified categories. Interestingly, the 

last four variables of reading errors based on ranking (i.e. reversal, punctuation errors, 
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point marks error and line missed) appeared in the same ranking order made by both 

risk and control groups (see Table 16). This finding can be supported with the general 

theoretical insights that infer the acquisition of reading fundamentally depends on a 

grapheme–phoneme representation system and recolonization of lexical–semantic 

channel for all readers (Johnson, Halit, Grice & Karmiloff–Smith, 2002). However 

the rate of reading speed and accuracy is significantly slower and a higher amount of 

reading errors were made by dyslexics than their counterparts (Pavlidis, 1990, p. 4; 

Vail, 1990, p. 1; American Psychiatric Association, 2000, p. 51; Johnson, Halit, 

Grice, & Karmiloff–Smith, 2002). In extent, some sub–categories of reading errors 

appeared in a different ranking order between risk and control groups (see Table 16). 

However, some of the sub–categories of reading errors were slightly different order 

compared between two reading groups. This difference might occur due to some 

specific deficits in the children of risk group which might be influenced by different 

types of dyslexia. Instantly, it is acknowledged that the children with either perceptual 

type(P–type) or linguistic type (L–type) dyslexia have a different pattern of reading 

and may make a different pattern of reading errors (Bakker, 2006).  

 

5.2.1.3 Correlation indices  

5.2.1.3.1 Correlation between reading speed and accuracy  

The results in the present study revealed that the correlation between reading speed 

and accuracy was significantly positive for both risk and control groups. The 

correlation indices indicate that the fastest readers get chances to have high score of 

reading accuracy than the ones who perform in a slow rate. Additionally, as shown 

(see Fig. 4), the pattern of reading speed and accuracy indicated that fewer word 

reading leads to higher accuracy rate for risk group. For example, both reading groups 

(risk and control group) demonstrated that the pattern of first 5 words reading 

accuracy curves seem to be exactly the similar as reading speed does. This indication 

of correlation patterns seems to be supported by the results revealed by Leinonen et 

al. (2006). They revealed that the fast readers make a smaller amount of reading errors 

than the ones who perform in a slow rate. Furthermore, the study suggests that the fast 

reading strategy with simple consont–vowel phonemes may be helpful to overcome 

the poor phonological representations that is mostly demonstrated by dyslexics. 

However, the pattern of reading of risk group revealed the wider variation between 

reading speed and accuracy than the control one in this study.  
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5.2.1.3.2  Correlation of reading speed and accuracy with various types of 

reading errors 

The correlation of reading speed and accuracy with various types of reading errors 

was investigated. The reading errors include (i) No. of errored words, (ii) sum of 

reading errors and (iii) reading errors by subtypes for both risk and control groups. 

The correlation indices indicated that there was a positive correlation for reading 

speed with No. of errored words for risk group but it was negative for control one (see 

Table 18, and Fig. 5 for patterns). Additionally, reading speed was negatively 

correlated with sum of reading errors with reading speed for both groups of 

participants (see Table 19 and Fig. 6). Moreover, reading accuracy was negatively 

correlated with No. of errored words (see Table 20, and Fig. 7) and sum of reading 

errors (table 21, and Fig. 8) for both groups. These correlation indices indicate that 

when reading speed increases there is high possibility of fewer errors on reading 

tasks. The similar conclusion can be drawn for reading accuracy interacted with No. 

of errored words and sum of reading errors  

 

The negative correlations of reading speed and accuracy with the sum of reading 

errors are expected, because the high speed reading consisting accuracy leads to fewer 

errors possibilities. It means that the normal readers read in high speed and make 

fewer reading errors or have high reading accuracy, but the dyslexics have apparently 

problems in both reading speed and accuracy. Many authors have suggested that the 

dyslexic children have significantly slow rate of reading speed and exhibit plenty of 

errors (Bowers, & Wolf, 1993; Elbro, Nielsen, & Petersen, 1994; Ramus et al, 2003). 

Such indications come from the theoretical insights that postulate that the children 

with dyslexia have cognitive deficit since proper cognitive development is one of the 

fundamentally crucial predictors of reading speed and accuracy. Those who are 

normal in cognitive ability are able to identify and follow the size and shape 

(phonological mapping) of phonological properties (Reuter–Lorenz, & Brunn, 1990; 

Bruck, & Treiman, 1990; Bowers, & Wolf, 1993; Elbro et al.,1998; Temple, 2002; 

Ramus et al, 2003 and 2004, Valdois, Bosse, & Tainturier 2004; Vellutino et al., 

2004; Szenkovists, & Ramos, 2005; Uppstad, & Tonnessen, 2007) which leads the 

readers to normal reading processing.  
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On the other hand, the correlation indices revealed that reading speed and accuracy 

were negatively associated with the most of the subtypes of reading errors for both 

risk and control groups (see Table 22 & 23 for reading speedh and 24 & 25 for 

reading accuracy). Namely, reading speed and accuracy were negatively associated 

with syllabication errors, repetition of errors, HEMs, omissions, misintonation, 

punctuation errors and point marks for both groups of participants which is expected 

in a normal reading performance. This finding is realistic because the normal reading 

strategy follows either phonological mapping of phonemes (Hoien, Lundberg, 

Stanovich, & Bjaalid, 1995; Schneider, Kuspert, Roth, Vise, & Marx, 1997) and/or 

recognization of lexical unit (Anthony, & Lonigan, 2004; Anthony et al., 2002; 

Anthony, Lonigan, Driscoll, Phillips, & Burgess, 2003) that suggests that dyslexics 

also follow somewhat normal reading processing (basic strategies), but it is possible 

only in the case when fewer words are given to read.   

 

On the other hand, substitutions, repetition of corrects, additions, reversals appeared 

with a positive correlation to reading speed for risk group. It indicates that if reading 

speed increases there might be higher possibilities of making such subtypes of reading 

errors by risk groups. In contrast, the correlation of such subtypes of errors appeared 

with a reverse association for control group that suggests that reading speed increases 

by control group then they may produce a smaller rate of subtypes of reading errors. 

This indicate that there is  negative correlation of reading speed and accuracy with the 

mentioned subtypes of reading errors for control groups (see Tables). Hence, it is 

argued that the participants of risk group might have problems following the basic 

reading strategies that is essential for normal reading acquisition which might 

contribute the participants of risk group being unique in making higher rate of reading 

errors.  
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5.2.2 Group comparison on descriptive nature of results 

5.2.2.1 Reading speed and accuracy  

In this present study, the risk group for dyslexia and a control group were compared 

for reading speed and reading accuracy. As per the quantitative analysis, it indicated 

that there were significant group differences for reading speed and reading accuracy. 

It revealed that the participants of risk groups showed a slower rate of reading speed 

(p<0.001) and reading accuracy (p<0.001) than their control peers (see Table 26, Fig. 

9 for reading speed and 27, Fig. 10 for reading accuracy). 

  

The results of the present study are comparable with the other studies which address a 

similar area of reading problems. Namely, a study was carried out by Tressoldi, Stella 

and Faggella (2001) in Italian dyslexic children from second through the eighth grade, 

and the results were compared with typical readers. They revealed that the children 

with dyslexia demonstrated a relatively slower rate of reading speed. They argued that 

the slow reading speed demonstrated by dyslexics compared to their peer controls was 

due to lack of atomization on reading. Lack of atomization exists due to brain 

malfunction and reflected in both verbal and nonverbal sequential tasks, thus 

dyslexics are slow in reading speed with a lower rate of accuracy (Pavlidis, 1981). 

These studies support our present findings since the participants of risk group in 

present study were identified with significantly slower rate of reading speed and 

accuracy than the control ones. Similarly, the present findings are supported by other 

studies that suggested that children with dyslexia show a slow rate of reading speed 

and accuracy than matched controls (Thomson, 1978; Wagner, Torgesen ,& Rashotte, 

1994; Rayner et al., 2001; Serrano, & Defior, 2008). The struggle of the children with 

dyslexia is widely acknowledged that diminishes in the proper representation of size 

of phonemes in an understandable pattern. Thus, the struggle in phonological 

representations directly contributes to slow reading speed and accuracy indeed 

(Bowers, & Wolf, 1993; DeJong, & VanDerLeij, 2003) which is the consequent of 

neurosequential and opthalmokinetic deficits, because dyslexics are not only to make 

significantly more erratic eyes movements, and regressions than their counterparts but 

also show longer reaction times and more variable fixations than normal peer 

(Pavlidis, 19181a, 1985b, 1985c,1989, 1990, 2000, 2004, 2005, 2006; Pavlidis, & 

Goula, 2004; Pavlidis, & Samaras, 2005).   
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5.2.2.2 Total No. of errors per 100 words and No of errored words per 100 

words 

In the present study, both risk and control groups appeared with certain types and 

amount of reading errors on given reading tasks. However, the participants of risk 

group appeared with a greater amount of reading errors than the participants of the 

compared group. For example, the participants of risk group produced a higher value 

of mean rank for No. of  errored words (mean rank 98.24 per 100 words) than the 

control one (mean rank 70.91 per 100 words). These findings indicated that there was 

a significant groups variation on total No. of reading errors (p<0.001) (Table 28, Fig. 

11). Similarly, the group comparison on sum of reading errors was performed. The 

findings indicated that a higher value of mean rank on sum of reading errors per 100 

words was produced by a risk group (mean rank 115.08) than the control one (mean 

rank 55.43). Thus, a significant group difference was indicated on the sum of reading 

errors errors (p<0.001) between risk and control groups (Table 29, Fig. 12).   

  

These statistical indices tend to confirm the expected results that the group were 

significant differences in making reading errors according to the characteristics of the 

group of participants (i.e. group at risk for dyslexia and control one). Results are the 

sum of the errors derived from the subtypes of the reading errors, namely, HEMs, 

repetition of corrects, repetition of errors, syllabication errors, substitution, reversals, 

omissions, additions, misintonation, punctuational errors, point marks errors and line 

missed during reading for both types of errors (i.e., No. of errored words and sum of 

reading errors).  

 

The sum of reading errors is disproportionately associated with the reading speed and 

reading accuracy. Instantly, the No. of errored words and sum of reading errors 

appeared with negative correlation with these two sorts of reading performance, 

namely reading speed and accuracy for control group. The favorable supports to the 

present findings can be partially alluded from a study which found the significant 

difference between dyslexic group and reading–level–matched group in overall 

dysphonetic errors since such types errors are considered to contribute in producing 

inaccurate pronunciation of words, omission of short vowel existed in a word and 

nonword which are the common source of reading errors (Abu–Rabia, & Taha, 2004). 

Importantly, the type of reading performance is determined by the type of interaction 
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between grapheme–phoneme correspondences governed by a particular orthography 

(Share, 1995). 

  

However, it is emphasized that the mapping of grapheme–phoneme units are more 

important for a proficient reader in the case of some particular phonemes. This 

happens because each language have some particular sounds which are not based on 

normal grapheme–phoneme representations. It needs to be learnt and cannot be 

represented by straight graphemic–phonemic mapping (Hoien, Lundberg, Stanovich, 

& Bjaalid, 1995; Schneider, Kuspert, Roth, Vise, & Marx, 1997). Such skills are 

somehow dysfunctional in dyslexics and reading errors that may be reflected in non–

word and pseudoword recognition and repetition difficulties, poor phonological 

learning of new verbal information (speech–sound), lack of sufficient ability to 

establish the association between phonemes and graphemes that represent a child to 

reading impairment, word retrieval and rapid naming problems etc. (Pavlidis, 1981b, 

1985; Snowling, 2001a, 2001b; Hoien & Lundberg, 2000, p. 83; Ramus et al, 2003; 

Szenkovists, & Ramos, 2005). Similarly, the present study showed that the 

participants demonstrated such different types of reading errors. 

  

5.2.3 Subtypes of reading errors measured per 100 words 

The subtypes of reading errors were analyzed in the present study by individual items 

and the errors were compared between risk group and control group. The purpose of 

this was to investigate whether or not the qualitative and quantitative group difference 

exists. It has been revealed that the participants of risk group appeared with a greater 

rank mean ratings on reading errors in most of the items compared to their age and 

grade–matched control participants. Instantly HEMs (p<0.001) (see Table 30 & 31 

and Fig. 13), syllabication errors (p<0.001) (see Table 32 & 33 and Fig. 14), 

substitutions (p<0.001) (see Table 34 & 35 and Fig. 15), repetition of corrects  

(p<0.001) (see (Table 36 & 37 and Fig. 16), reversals (p<0.001) (Table 38 & 39 and 

Fig. 17), repetition of errors (p<0.001) (see Table 40 & 41 and Fig. 18), omissions 

(p<0.001) (see Table 42 & 43 and Fig. 19), additions (p<0.001) (see Table 44 & 45, 

and Fig. 20), punctuational errors (p<0.001) (see Table 48 & 49 and Fig. 22) were 

significantly different. Conversely, the risk group appeared with a roughly higher rank 

of mean ratings on few variables; however they were not statistically significant. 
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These are Misintonation (p>0.05) (see (see Table 46 & 47 and Fig. 21) and Point–

mark error (p>0.05) (see Table 50 & 51 and Fig. 23). 

  

The present findings were expected since the dyslexic readers are significantly slower 

in reading pace and read fewer accurate words in a specific reading task (Tressoldi, 

Stella, & Faggella, 2001; Bowers, & Wolf, 1993; DeJong, & VanDerLeij, 2003; 

Wagner, Torgesen, & Rashotte, 1994; Rayner et al., 2001). Additionally, the 

participants of risk group were unique in making significantly greater quantitative and 

qualitative reading errors on a various types of spelling errors which are supported by 

some previous studies (Gregor, & Newell, 2000; Dickinson, Gregor, & Newell, 2002; 

Crutch, 2006; Ziegler et al., 2008). In addition, such group difference was also 

evidenced by a study carried out in 8;1–12;1–years–old dyslexics and age–matched 

non–dyslexics (Ziegler et al., 2008). The findings of their study suggested that the 

dyslexics compared to age–matched non–dyslexics made significantly a higher 

amount of phoneme matching errors where participants were given the tasks to assess 

the initial and final position of phoneme matching tasks. 

  

Moreover, the aforementioned broad subtypes of reading errors measured in the 

present study are further supported by the different theoretical principles. For 

instance, it is suggested that phonological deficits theory of dyslexia supports the 

reading errors like omissions, additions,  substitutions, reversals etc. which are 

frequently demonstrated by dyslexics than their control subjects (see Ramus et al, 

2003 and 2004, Valdois, Bosse, & Tainturier, 2004; Elbro et al.,1998; Szenkovists, & 

Ramus, 2005; Vellutino et al., 2004; Temple, 2002; Uppstad, & Tonnessen, 2007). 

However, Pavlidis (1981, 1983, 1985a, 1985c,1989, 1990, 2000) argued that 

phonological deficits is not the cause itself, but it is the consequence of malfunction 

of brain resulting erratic eye movements.  

  

On the other hand, it is assumed that different types of reading errors occur due to  

poor visual ability in discriminating and decoding the regular as well as irregular or 

pseudo phonemes that is associated with the magnocellular theory of dyslexia (see 

Schumacher et. al., 2007). The poor visual discrimination ability may be due to erratic 

eye movements since it is argued that erratic eye movements (opthalmokinesis) hinder 

the dyslexics in reading letters or words (see, Pavlidis, 1981a, 1981b, 1985, 1990, pp 
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5–8). As the consequences of erratic eye movements, dyslexics have problems in 

fixation on letters or words. In particular, their eyes move towards and regress on the 

text during reading which leads readers making significant amount of reading errors 

(Pavlidis, 1985). 

  

Furthermore, the cerebellar theory of dyslexia also is one that postulates the mild 

dysfunction of cerebellar properties. If there is disturbance in functioning that may 

ensue to poor phonological skills, and ultimately it results in reading disorders like 

slow reading with a substantial amount of errors (see Nicolson, & Fawcett, 1990; 

Nicolson, Faoicett, & Dean, 2001; Brown et al., 2001; Stein, 2001). Moreover, some 

children have selective reading deficits, like problems in reading some particular 

nonwords or irregular words. This also contributes the children with dyslexia to 

exhibiting various types of reading errors with a significant amount (see Sprenger–

Charolles et al., 2000; Griffiths, & Snowling, 2002). Such selective reading deficits 

may occur due to morphological difficulties of a particular language (Pavlidis, & 

Giannouli, 2003).  
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5.3 Study – II: Discussion on Dictated Spelling Performance 

Spelling errors is a lag of developmental condition that consists of plenty of spelling 

errors which is considered as a direct consequence of dyslexia. Thus, this domain can 

explain the symptoms of dyslexia so far (Greenberg, 1995). However, few studies 

have focused on this domain of learning disability (Wimmer, & Mayringer, 2002). In 

this present study, seventeen parameters of spelling performance were investigated in 

the children at risk for reading difficulty (dyslexia) and their performance was 

compared with age and grade–matched peers of control. These parameters were 

spelling accuracy, sum of spelling errors and three major types of spelling errors (i.e., 

phonological type of spelling errors, visual type of spelling errors and grammatical 

type of spelling errors) as well as other subtypes of spelling errors, namely reversal, 

substitutions, substitution of punctuations, additions, additions of punctuation, 

omissions, omission of punctuation, repetitions, incomplete line, separation, word 

sticking and level of handwriting. The participants of the risk group demonstrated a 

worse spelling accuracy and errors in most of the parameters measured in the present 

study. Based on the analysis of logistic regression statistics, the present study was 

able to accurately classify the groups by 100% (for both risk and control groups) (see 

Table 77) 

 

The present study showed that significant group differences were found on most of 

the parameters as expected. Because, the children with dyslexia or potentially at risk 

for dyslexia exhibit lower spelling accuracy and make higher spelling error rates in 

comparison to their age and grade–matched control peers (Treiman,1997, pp. 213–

214).   

  

5.3.1 Correlation between spelling accuracy with sum of spelling errors 

and groups comparison on descriptive statistics 

In the present study, spelling accuracy and sum of errors demonstrated by each 

participant was summed in a group continuum. The results indicated that the 

correlation of spelling accuracy with the sum of spelling errors were firmly 

disproportionate (negatively associated) for both risk and control groups. Thus, the 

indication of the present study is that if spelling accuracy increases that tends to 
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decrease less possibility of spelling errors (see, Table 58, Fig. 24). The indication is 

that the challenge of spelling accuracy is always being faced by those children who 

have dyslexia. 

  

In addition, group comparision revealed that there was an apparent group difference 

on spelling accuracy (p<0.001) (see Table 59, Fig. 25) and sum of errors (p<0.001) 

(see Table 60, Fig. 26) that yielded the participants of risk group appeared with a 

lower rate of spelling accuracy and made higher rate of spelling errors compared with 

the control ones. The effect sizes for both spelling accuracy and sum of spelling errors 

indicated that there were differences at qualitative level between risk and control 

groups. Furthermore, the assumption of homogeneity indicated that the distributions 

seem approximately similar between groups for frequency spelling accuracy and 

errors. 

  

The findings of the present study about spelling accuracy and sum of spelling errors 

are supported by previous studies which suggested that the participants with dyslexia 

are significantly poorer than their age–matched control on spelling accuracy and made 

a significantly higher rate of errors (Caravolas, Bruck, & Genesee, 2003; Angelelli et 

al., 2004; Andreou, & Baseki, 2012; Angelelli, 2010; Protopapas, et al., 2013). Such 

group differences are considered to be universal characteristics of dyslexic subjects. 

Angelelli et al. (2004) examined the spelling performance of Italian children on 

regular one–sound–to–one–letter correspondence on regular words that contained 

phonemes underlying syllabic conversion, words and nonwords with unpredictable 

transcription and nonwords in Italian language (Italian language is consistent in 

grapheme–phoneme correspondence). The researchers concluded that the dyslexic 

children were significantly poorer in the spelling accuracy showing greater errors 

rates on spelling. Similarly, Angelelli et al. (2010) revealed that the participants (from 

grade three and grade five) were identified with lower rate of spelling accuracy and 

higher rate of spelling error. In addition, Protopapas, et al. (2013) attempted to 

characterize the types of spelling errors and patterns in Greek–speaking children, a 

language that has high grapheme–to–phoneme correspondence consistency. Findings 

suggested that the children with dyslexia make more spelling errors than their control 

peers. However, the study did not directly discuss about the spelling accuracy rate, but 

it somehow indicates that a higher spelling error rates results in lower rate of spelling 
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accuracy for dyslexia group than their age, and grade–matched counterparts who 

tended to perform at a lower spelling accuracy rate. In this regards, the correlation 

outcomes of the present results are interesting to infer that there was a strong negative 

correlation between the spelling accuracy and sum of errors in the present study. 

  

In addition, the present results are supported by Bruck and Treiman (1990) who 

revealed that the dyslexics show poorer spelling performance than the ones who are 

normal in reading and spelling awareness. Furthermore, it is evidenced that not only 

school age children but also college students with dyslexia with a history of dyslexia 

in childhood demonstrated poorer spelling skills. Thus, it is suggested that significant 

group difference in the tasks of dictation, spelling recognition and nonword spelling 

was reported indicating a higher rate in dyslexics than their controls (Bruck, 1993). 

Pavlidis and Giannouli (2003) argued that such errors occur in a greater rate in 

dyslexics due to failure to establish dictated spelling sounds with a constitutional 

morphology of a particular orthography. This indication may be linked with the 

linguistic effect which is acknowledged in the field of dyslexia as well as learning 

difficulties. Importantly, linguistic influence is evidenced that the spelling errors are 

influenced by the type of particular language and its structures (Rayner, Foorman, 

Perfetti,Pesetsky, & Seidenberg, 2001; Ziegler, & Goswami, 2005). The researchers 

concluded that English–speaking children are most prevalent in phonological and 

orthographical difficulties (Bourassa & Treiman, 2003; Pavlidis, & Giannouli, 2003: 

Friend & Olson, 2008; Kemp, Parrila, & Kirkby 2009). Nonetheless, dyslexic children 

exhibit relatively greater amount of spelling errors than their counterparts regardless 

of the type of language and its linguistic properties. Such evidences come from 

studies which addressed a cross–linguistic perspective on dyslexia. Namely, Andreou 

and Baseki (2012) suggested that dyslexic children appeared with significantly greater 

spelling errors than their control ones in both Greek and English (L1 & L2). Note that 

the Greek language is considered as one that represents consistency in grapheme–

phoneme representations however one phoneme has more than one graphemic 

representation in some cases. Similarly, Pavlidis and Giannouli (2003) conducted a 

study in the group of Greek dyslexics and English dyslexics. The results also 

suggested that orthography and morphology of a particular language is one that may 

have different conventions of use. That’s why the types and amount of spelling errors 

are different among the dyslexics who have different language.  
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In contrary to above mentioned findings, some studies, i.e., Siegel et al. (1995), 

Stanovich et al. (1997) and Bourassa and Treiman (2003), revealed reverse findings. 

Instantly, Bourassa and Treiman revealed that the children with dyslexia and their 

controls do not make a significantly different amount of written spelling errors. 

However, significant difference was accounted when nonwords tasks were given. 

They indicated that the difference may be due to different pattern of orthographic 

stimuli (i.e., nonwords) presented to the participants since the principle and 

characteristics specific orthography influence on the amount and patters of spelling 

errors in dyslexics. Furthermore, similar indications were revealed by Siegel et al. 

(1995) and Stanovich et al. (1997) who stressed that the children with dyslexia and 

normal ones were different from each other on written spelling tasks indicating 

dyslexics make a higher rate of spelling errors than normal ones 

  

5.3.2 Major types of spelling errors – Grammatical, phonological and 

visual types of spelling errors  

We investigated major the amount and patterns of spelling errors by its types (i.e. 

grammatical, phonological and visual types of errors) and other subtypes in present 

study. The purpose was to determine whether the participants of risk group and 

control group were different or similar in making the types of spelling errors and 

amount of these.   

  

The results obtained in the present study clearly indicated that there was a significant 

group difference for all three types of spelling errors yielding higher rate of spelling 

errors were made by the participants of risk group compared to the control ones (see 

Table 61, Fig. 27 for grammatical type of errors, Table 62, Fig. 28 for phonological 

type of errors and Table 63, Fig. 29 for visual type of errors). The results showed that 

the grammatical type of spelling errors appeared to be a higher rate of errors (mean 

ranks, 119.88 for risk group and 51.01 for control group) following phonological type 

of errors was the second frequent ones (mean ranks, 104.82 for risk group and 64.85 

for control group), and the visual type of spelling errors was the least frequent errors 

(mean ranks, 98.08 for risk group and 71.05 for control group). Furthermore, it is 

revealed that these three errors of type (i.e. phonological, visual and grammatical type 

of errors) indicated group difference at qualitative level. For example, the effect sizes 
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(r) were small to strong for all three types of errors, and assumption of the 

homogeneities was met that indicates the distributions seem approximately similar 

between groups (again see Table 61 for grammatical type of errors, Table 62 for 

phonological type of errors and Table 63 for visual type of errors). 

  

Primarily, the grammatical type of spelling errors in the present study was also 

investigated comparing between risk and control groups. The participants of risk 

group appeared with a greater grammatical type of spelling errors than the control 

ones (p<0.001). It is customary to infer that Nepali script (Devanagarik) consists of 

many diacritical signs, consequently grammatical accuracy depends on many 

inflectional systems including the diacritical signs and their appropriate positioning in 

reading and writing. Hoefflin and Franck (2005) discussed about the group variation 

on morpho–grammatical types of spelling errors comparing between French–speaking 

learning disabled children and age–matched normally developing children. They 

attempted to assess the dictation tasks focused on orthographic skills. They indicated 

that the children with learning disability appeared with a greater rate of morpho–

grammatical spelling errors than their controls suggesting these errors might be the 

consequences of phoniatric errors. Hence, it is noted that the morphology of the 

particular language may influence on spelling errors which basically comes from the 

neuro–sequential deficits (Pavlidis, 1981a, 1985). Some researchers (i,e, Hoefflin, 

Franck, 2005) considered phoniatric errors as "Homophonic errors involve two words 

with similar phonology where no differences will be heard between these words but 

they have different semantic values (e.g., ‘‘vers’’ [VER] ‘‘towards’’ for ‘‘vert’’ 

[VER] ‘‘green’’ or ‘‘ses’’ [SE] ‘‘his’’ for ‘‘ces’’  [SE] ‘‘these’’)." Note that the 

majority of the cases with learning disabilities represent the dyslexia; more than 80% 

portion of the dyslexia is acknowledged (see Fletcher et al. 2002). At this point, it is 

mentioned that the findings from present study are similar to another study which 

focused on grammatical type of written spelling errors characterized as derivational 

affixes, stress diacritics, inflectional suffixes, and vowel historical spellings 

(Protopapas, et al., 2013). Finally, they revealed that a higher rate in dyslexic children 

than their control of general school peers were found on above mentioned categories. 

The present finding are similar in some extent with Pavlidis and Giannouli (2003) 

who revealed that Greek children with dyslexia tended to exhibit more grammatical 

type of spelling errors than phonological type of errors. However, this was different 
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for the USA with dyslexic, instantly USA dyslexics demonstrated more phonological 

type of errors than grammatical.  

 

Furthermore, the phonological type of spelling errors consists of the errors of 

additions, substitutions and omissions of the orthographic properties of the words 

which change their sound patterns. In the present study, a significant group difference 

was found for the phonological type of spelling errors (p<0.001) yielding a greater 

amount of phonological type of spelling errors was made by the participants of risk 

groups than control ones. This finding is consistent with the studies which focused to 

investigate spelling errors of dyslexics. Namely, a study conducted in Greek–speaking 

dyslexic and non–dyslexic children revealed that a significantly higher rate of 

phonological type of written spelling errors were made by dyslexics than their general 

grade–matched peers (Protopapas, et al., 2013). Additionally, Caravolas and Volín 

(2001) revealed that dyslexic children made significantly a higher phonological 

spelling rate compared with age–matched peers. Note that the phonological type of 

written spelling errors in the present were examined in the script which consists 

plenty of diacritic symbols/signs that is unlike to alphabetic Greek, English, French, 

Spanish etc, however, grapheme–phoneme representation is relatively consistent than 

English. Thus, the Nepali orthography provides adequate opportunities for both risk 

and control children to make phonological type of spelling errors.  

  

Eventually, the visual type of dictated spelling errors was analyzed in the present 

study. The finding indicated that a significantly higher rate of visual type of spelling 

errors was made by the participants of risk group than the control ones (p<0.001). 

This notion of spelling errors highly relates to the deficits in magnocellular system 

that refers to an impairment in perception of moving stimuli and low spatial frequency 

of the reading materials (Schumacher et al., 2007). Additionally, it is argued that 

dyslexics have problems in fixation on letters due to erratic eye movements. It hinders 

a reader to show some deficits in moving forward over either letters, or syllables and 

words thus the reader may be not able to establish right association among the letters 

or words (see, Pavlidis, 1981a, 1981b, 1985, 1990 pp. 5–8). The children with 

dyslexia are far behind in the perception on visual stimuli that indicated some 

confusions between the similar pattern of letters of words (i.e. b/d; m/n; c/e) (Habib, 

2000), and slower temporal order judgment (Hari, Renvall, & Tanskanen, 2001). The 
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findings of the present study are similar to an empirical study conducted by 

Protopapas, et al. (2013). They revealed that the dyslexic children of grade seven 

appeared with a significantly higher amount of such errors than their control ones. 

They further argued that the visual type of errors are the most frequent compared to 

phonological and grammatical errors. Note that the comparison may be diminished by 

grades from which participants were recruited in their study (i.e. from grade seven) 

whereas the present study covered the participants only from grade 2 through 5. Thus, 

the ranking between phonological and visual type of spelling errors might appear to 

be different between the present study and the one carried by Protopapas, et al.. 

Similarly, Angelelli et al. (2010) also evidenced that the group difference between 

dyslexic and their control subject on visual errors indicating more errors were made 

by the dyslexic ones. Particularly, the dyslexic children made a greater amount of 

unpredictable spelling errors, that is words with unpredictable transcription along the 

phonological–to–orthographic conversion routine.  

  

5.3.2.1 Subtypes of spelling errors 

The present study additionally examined the spelling errors according to the specific 

subtypes of classification. The accounted subtypes of spelling errors were reversal, 

substitutions, substitution of punctuations, additions, additions of punctuation, 

omissions, omission of punctuation, repetitions, incomplete line, separation, word 

sticking and level of handwriting. The results revealed that most of the subtypes of 

dictated spelling errors were found with a significantly greater amount demonstrated 

by the participants of risk group than the control one (see Table 64 & Fig. 30 for 

reversals, Table 65 & Fig. 31 for substitution errors, Table 69 & Fig. 35 omissions, 

Table 71 & Fig. 37 for repetitions, Table 72 & Fig. 38 for incomplete lines, Table 74 

& Fig. 40 for words sticking and Table 75 for level of handwriting. However, some 

particular subtypes of spelling errors were equivalent or similar level for both risk and 

control groups. Instantly, it was found that addition of punctuations, omissions of 

punctuations and separation of lines were not significantly different between two 

groups (see Table 68 & Fig. 34 for addition of punctions, Table 70 & Fig. 36 for 

omission of punctions & Table 73 & Fig. 39 for separation of lines). Importantly, it is 

noted that the additions and substitutions of punctuations appeared with contradictory 

results in the present study. It indicated a higher rate of additions and substitution of 

punctuations were demonstrated by the participants of control group compared to the 
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risk ones. This controversy finding about additions might occur due to the effect of 

age factor. There was a wide variation of age since the children in this study 

participated from grade two through five and age between 5;0–to–11;11–years. 

Similarly, additions and substitution of punctuations also might be affected by the age 

factor. This may be possible, because some younger and early grade children 

participants might make some punctuation errors by two reasons. Firstly, younger 

from early grade children do not have a proper knowledge about additions and 

punctuations, and secondly there were very few cases who made such additions, 

substitution of punctuation errors from both groups of participants. Thus, it is 

suggested that further study should pay attention in the age factor of the participants. 

  

According to theoretical foundation, dyslexic children’s performance on spelling is 

considered as an unexpected failure with other associate difficulties (Pavlidis, 1990, p. 

4; Vail, 1990, p. 1). Plenty of spelling errors are some of the most identifiable 

indicators for dyslexia that ensue the children to demonstrate worse dictated spelling 

performance than their similar age and/or grade–matched peers. It is argued that 

significantly a large amount of miscoding, reverse spellings and misspelled errors in 

both oral and dictation tasks are produced by those who are persisting with reading 

difficulty than ones who possess normal reading (Treiman, 1997, pp. 213–214). 

  

In addition, it is interesting to mention that different linguistic structure and 

classification system of written spelling errors have been used for the similar type of 

errors across the past studies (i.e., studies by Protopapas et al., 2013; Caravolas, & 

Volin, 200). Protopapas and his colleagues (2013) attempted to classify the written 

spelling errors comparing the intensity of the errors between dyslexics and their  

general school control peers. They revealed that the dyslexic children were rich in 

producing written spelling errors than their control ones. For example, derivational 

affixes, stress diacritics, inflectional suffixes, and vowel historical spellings etc. which 

seem to be equivalent to the subtypes of spelling errors considered during analysis, 

such as additions, substitutions, punctuations. In addition, Caravolas and Volín (2001) 

found that the different patterns of orthographic spelling errors occurred with a higher 

rate in the children with dyslexia than their control members. The study included 

omissions (i.e. omissions of singleton consonants, consonant cluster reductions and 

vowel omissions), grapheme additions, grapheme transpositions, and vowel or 
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consonant alterations. In addition, it included the omission or addition of diacritic 

markers (e.g. the omission/addition of vowel length markers), vowel and consonant 

harmony as substitutions and phonological feature with proximal sounds in the 

analysis which appeared significantly in a group of dyslexics. These findings support 

at a somewhat level the findings investigated in the present study focused on subtypes 

of spelling errors. 

  

Moreover, the group differences were revealed in a study conducted by Hoefflin and 

Franck (2005) in the group of participants with learning disabilities compared to 3rd 

and 4th grades’ control ones. The study classified the level of spelling errors into 

many subgroups. For instance, the group difference was firmly obtained in phonetic 

errors (i.e., omissions and substitutions), unconventional phonographic errors (i.e., 

substitutions), legitimate phonographic errors (i.e., syllabic violation of conversion 

rules), morphographic errors (i.e., omissions of mute endings directed by verb rules), 

lexical morphographic errors (i.e., omission of final letter of word), homophonic 

errors (i.e., two different words with similar phonological transcription but 

orthographically different), ideographic errors (omissions or adjunctions of 

punctuation or capital letters) which are similar to the subtypes of spelling errors 

studied in the present study. 

  

In summary, the results of the risk group compared with age and grade–matched 

control showed that the Nepalese children at risk for dyslexia showed their poorer 

dictated spelling performance than compared peers which is comparable with the 

findings suggested by many previous studies. More importantly, the adapted test 

material for dictated spelling errors (namely SAET) appeared to be a reliable that 

clearly discriminated the risk group from control one who were significantly worse on 

almost all the parameters of spelling performance examined in the present study. 

Furthermore, it is customary to infer that both risk and control groups were firstly 

examined for reading performance using TSQ and RSAET which discriminated the 

children of risk group indicating the participants of risk group were worse in reading 

performance task with the high values of group classification. For example, it was 

found that 93.8% of cases of risk group and 90.8% of control group were correctly 

classified where the sensitivity was of 94.0% and 90.80% of specificity.   
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5.4 Study – II: Discussion – PCQ Outcomes 

5.4.1 PCQ indication: The useful for early identification of learning 

difficulties  

Reading difficulty was assessed using the Professor’s G. Th. Pavlidis Comprehensive 

Questionnaire (PCQ) as a part of the present study. The results showed that the PCQ 

as a predictability point of view was able to correctly classify the groups (i.e., risk for 

reading difficulty and normal) based on their education profile and psychological–

personality characteristics. Group difference was found for most of the items 

consisted in PCQ; only four items lacking significance between groups. Overall 

findings indicated the children at risk for reading difficulty were worse in educational 

performance and psychosocial dimensions like behavioural problems and personality 

characteristics than their age and grade–matched control peers. The indication from 

discriminant analysis suggested that the PCQ is extremely useful and valuable in the 

identification of the children who have symptoms of difficulty and psychosocial 

problems (associated problems).  

 

The present study revealed that the PCQ is most encouraging that tool was able to 

classify the risk and control groups based on the educational profiles and psychosocial 

and personality characteristics. It discriminated these groups with an overall accuracy 

of 87.6% accounting all the items of PCQ questionnaire. However, groupwise 

classification appeared with a relatively low accuracy for risk group (i.e. 61.9% 

discriminant accuracy), but it was astonishing with 94.0% of accuracy for the control 

one. The reason behind low accuracy for risk group might be due to partiality of 

teachers in evaluating a child which was influenced by individual child's personal 

characterizes and day to day level of intimacy with teachers (evaluators). Similarly, 

there might be another reason that is related to low IQ in some participants of risk 

group. In particular, some participants had poor educational performance, but not 

behavioural problems might be considered as the ones who also had poor cognitive 

ability. The teachers might have evaluated those children with low IQ. However, 

exclusion criteria was not applied due to lack of non–verbal IQ test in Nepali. 

 

On the other hand, the discriminant accuracies were very high when the items 

consisted in PCQ were divided into two different entities based on the items intend to 

qualify; these were (i) educational profile, and (ii) psychological–personality 
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characteristics. Consequently, items related to educational profile, i.e. reading, 

spelling, arithmetic etc. (16 items), the PCQ classified the group difference with a 

relatively higher accuracy. For example, it was calculated to be 82.5% for risk group 

and 97.7% for control one. Similarly, the discriminant accuracies based on the 

psychosocial and personality characteristics was found to be 81.0% for risk group and 

97.6% for control one. The very high discrimination indices between two risk and 

control groups of participants evidences that the appropriateness to use of the PCQ is 

a quick, easily used, inexpensive and high accurate screening test for children with 

suspected dyslexia instead of expensive, time consuming assessments like language 

and reading and/or spelling tests.  

  

It is argued that the linkage between reading difficulty (dyslexia) and psychosocial 

hurdles affect the life of millions people with psychological, social and educational 

consequences, indeed, failing to obtain educational achievement (Pavlidis, 1990, pp. 

5–8). However, it is still unknown what ratio of the dyslexics show behevioural or 

other associated problems. It may be an interesting issue for further study that may 

direct to plan a more specific intervention and implement a special need service and 

need of early identification. In this regard, the early identification of dyslexia is 

widely advocated that may diminish the possibilities of being worse the life of 

dyslexic children (see a review by Snowling, 2013), primarily the psychosocial 

hurdles like humiliation, low self–esteem, low self confidence and high possibility of 

peer and social rejection (Pavlidis, 2004). Based on the discriminant accuracies, the 

present study provides both educational and psychosocial profiles for the children at 

risk for reading difficulty (dyslexia) that indicated that the participants of risk group 

were worse on both educational profiles and psychological–personality 

characteristics. However, the present study suggests that the educational profile and 

psychological–personality characteristics of Nepalese children need to be analyzed 

separately as discriminant analyses have revealed.  

  

The present study has revealed similar findings to some previous studies which also 

employed PCQ indicating the PCQ can be utilized as an alternative diagnostic 

measure since the children with dyslexics were classified with a high accuracy – 

97.6% (see Xystrou, 2004). Thus, the PCQ seemed to be extremely useful in early 

identification of the cases without any direct assessment rather based on education 
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profile and psychological–personality characteristics, moreover the PCQ may be 

useful to diagnose those children who have a mild mental retardation. Such evidence 

comes from an empirical study by Pavlidis and Aslanidou (2004). It is stressed that 

psychosocial behavioural problems and educational and intelligence factors do not 

cause dyslexia but the level of severity may be contributed (Pavlidis, 1985; 1990). 

Therefore, the present study also employed the PCQ that clearly indicated that overall 

educational profile, social behavioural and personality characteristics may be good 

indicators in the diagnosis of dyslexia.  

 

In sum, overall statistical results clearly showed that the PCQ is considered to be valid 

in identification of reading difficulty in Nepalese children based on educational and 

psychological profiles. A clinician can use these information about child’s various 

aspect of ability and problems to determine the specific treatment as to overcome the 

problems (Xystrou, 2004). Additionally, the clinician would take a benefit from any 

assistance provided by the PCQ that may make possible every diagnostic of reading 

difficulties realistic.   
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5.5 Study – III: Discussion – The Co–occurrence of Reading Difficulty with 

Speech–Language Impairments  

 5.5.1 The co–occurrence of reading difficulty with speech–language 

impairments 

The present study revealed that the co–occurrence of reading difficulty with speech–

language impairments evidently exists in the sample of Nepalese primary school 

children whose language was Nepali language – the language which is different from 

English, German  or similar alphabetic ones. The results revealed that the rate of co–

occurrence of reading difficulty with speech–language impairments was estimated to 

be 34.67% based on the true cases of reading difficulty. Such co–occurrence was 

estimated to be 28.0% with speech problems and 36.0% with language problems.  

 

These present findings are realistic since co–occurrence of reading difficulty is 

evidenced that it occurs with speech–language impairments in some cases (Bishop, & 

Adams, 1990). The researchers have further argued that proper development of 

speech and language competency in the potential developmental stage of a child is 

necessary for later competency in reading performance. In contrary, if speech–

language impairments exist in a child then there is a high possibility of occurring such 

disorders as a co–occurrence because it is argued as, “Many cases of dyslexia are best 

characterised as instances of a developmental language disorder, a disorder that is 

present early in life and manifests itself in different ways during development” (see 

Catts, 1991 stated by Bishop, & Snowling, 2004, p. 164). 

 

A lack of past studies which focus overall speech–language impairments as a single 

entity to estimate co–occurrence with reading difficulty is realized. There are some 

studies which discuss comorbidity either between speech disorders and reading 

difficulty, and/or language impairments and reading difficulty (i.e., Hoien et al., 1995; 

Schneider et al, 1997; Carroll, & Snowling, 2004; Catts et al., 2005, Peterson et al., 

2009; Gilger et al., 1991 for speech disorders and reading difficulty, and  Snowling et 

al., 2000; Scarborough, & Fowler, 1993; McArthur et al., 2000; Catts, et al.; Sices et 

al., 2007 for language impairments and reading difficulty. As so far, these cannot be 

compared directly with the present findings due to the disorders they have covered 

and prioritized; only these can be references that insist on understanding the tentative 

rates of occurrence.  
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Thus, the findings of the present study may be supported by one study that indicated 

that 40% of the children with a family history of dyslexia were comorbid with speech 

or language impairments since these children had been received speech or language 

therapy (Carroll, & Myers, 2010). The co–occurrence of reading difficulty with 

speech–language impairments that was observed in the present study was 28.0% 

estimated through indirect assessment (teachers screening) and 34.64% through direct 

assessment. There are a couple of studies that focus on the comorbidity of speech and 

language impairments with reading difficulty (dyslexia), but there is still a lack of the 

studies which focused such co–occurrence at a quantitative level. However, little is 

reported about co–occurrence of reading difficulty either with speech disorders or 

language impairments. For example, in a section of the literature review, McArthur et 

al. (2000) congregated the rate of comorbidity of specific reading difficulty with 

language impairments that indicated that it may vary in a range of 19.0% to 63.0%. 

Reversely, they reported that the children with specific–language impairments were 

comorbid with reading difficulty in a range of 12.5–to–80.0%. We estimated the co–

occurrence of reading difficulty with language problems to be approximately one 

third of the participating children (i.e., 33.0% of teachers screening and 56.0% of 

direct assessment) which falls within the range of the report by McArthur et al. 

(2000).    

 

In sum, it is concluded that a lack of studies which focused on estimating co–

occurrence of reading difficulty with speech–language impairments as a single entity 

is realized. The present study attempted to provide even limited evidences which may 

be helpful to cut the edges of such lacking. Thus, the present study highlights a need 

of further investigation focusing on a design including reading difficulty and speech–

language impairments. However, caution should be maintained to the design of study, 

that is any design should not diminish the value of estimating like speech–language 

impairments and its types (Catts et al., 2005).    
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CHAPTER – VI  

SUMMARY, USEFULNESS, LIMITATIONS AND DIRECTIONS  

FOR FUTURE STUDY 

6.1 Summary of the Study 

The present study was designed to investigate two main developmental disorders, 

namely speech–language impairments and reading difficulty. [Objectives] This study 

consists of three layers, namely (i) an indirect assessment (teachers screening) was 

employed to estimate the prevalence of speech–language impairments, (ii & iii) an 

indirect assessment (teachers screening) and direct assessment was conducted to 

investigate the reading and spelling performance, and pattern of reading errors in a 

specified categorical scheme as well as (iv) a PCQ was administered to examine the 

discriminant ability between risk the children with risk for reading difficulty and 

control ones based on the psychosocial and educational characteristics. Eventually, (v) 

co–occurrence of reading difficulty with speech–language impairments was 

estimated, and (vi) the adapted–test materials were validated. 

 

[Methodology] Firstly, 149 grade teachers participated to assess altogether 2776 (690 

in Incidence–I and 2077 in Incidence–II) primary school children of Nepal aged 5;00–

through–11;11–years old to identify ones with speech–language impairments; each 

incidence included a repeated measure of assessment in order to examine the test–

retest reliability (Study–I). All the children from grade 1 through 5 were assessed 

whose native language was Nepali administering adapted Teachers’ Speech and 

Language Referral Checklist (a–TSLRC). The teachers were trained in a forum 

meeting and an information sheet that contains an overview about the speech–

language impairments was disseminated along with other guidelines/criteria for 

marking the occurrence of speech–language impairments. Secondly, 554 children 

from grade 2 through 5 in a subsample of Study–I were screened by 12 teachers 

employing an adapted TSQ (Study–II). Subsequently, two direct assessments using 

RSAET for reading performance and SAET for dictated spelling performance were 

conducted by the researcher among those children who were identified as they had 

most difficulty in either reading or spelling, mathematical calculation, low 

intelligence and behaviour problems at screening stage; the No. of sample was 80 

children. A age and grade–matched control group of 87 children was formed to 

compare the reading and spelling performance. Additionally PCQ was administered 
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by teachers in the same sample where teachers were to rank responses collectively to 

a five–point scale, i.e.  1= no problem, 2 = minor problem, 3 = moderate problem, 4 = 

severe, 5 = very severe problem. Eventually, co–occurrence of reading difficulty with 

speech–language impairments was estimated utilizing those cases who were identified 

with some specific problems at screening stage (Study–III). Additionally, the co–

occurrence was further estimated excluding those cases who were misclassified or 

false negative. 

 

[Results] Overall prevalence of speech–language impairments in children was 

estimated to be 8.11%. In particular, the prevalence of speech problems was 4.68% 

and it was 8.0% for language problems. Additionally, the prevalence by subtypes of 

speech–language impairments as categorized in the a–TSLRC were estimated to be 

2.95% for articulation/phonological problems, 2.09% for stuttering, 3.42% for voice 

problems. Similarly, the prevalence of grammatical (syntactical) difficulty was 

estimated to be 6.48% and 6.95% for difficulty in expressing ideas, 6.77% for 

storytelling/narrative difficulty, 7.41% for vocabulary difficulty and it was 4.97% for 

understanding/comprehension problems.  

 

On the other hand, 80 children were identified by the grade teachers as they had most 

difficulty in either reading or spelling, mathematical calculation, low intelligence and 

behaviour problems at screening stage. The direct assessment was carried out among 

80 children (risk group) for reading performance that showed that children of the risk 

group than were significantly worse in reading speed and accuracy (p<0.001) and 

made higher rate of errors in a specified categories of reading errors compared to their 

age and grade–matched control ones. The logistic regression successfully classified 

two groups (risk vs. control) with an accuracy of 92.2% based on reading tasks. The 

risk group was correctly identified with 93.8% while the control was classified with 

90.8%. The syllabication error classified the dyslexic and control groups with an 

overall 86.1% of predictivity potential effect.  

 

Furthermore, the children of risk group were significantly worse in spelling accuracy 

and made greater rate of errors in a specified categories of spelling errors in most of 

the cases compared to their age and grade–matched control. Based on the analysis of 

logistic regression statistics, the present study was able to accurately classify the 
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groups by 100% (for both risk and control groups) based on the given tasks related to 

spelling performance. 

 

Eventually, the classification based on the educational profile and psychosocial–

personality characteristics using PCQ was performed. The Chi–square tests indicated 

that the children of risk and control groups were significantly independent each other 

in most of the items. Additionally, discriminant analysis indicated that 87.6% of cases 

were correctly classified where this accuracy was  61.9% for risk group and 94.0% 

control group. When the items were broken down into two parts, namely the items of 

questions that are more promising to (i) educational profile and the those ones 

relevant to (ii) psychosocial and personality characteristics, the overall accuracy of 

group discrimination based on the educational profile was found to be 94.0%, and it 

was 82.5% for risk group and 97.7% for control one. On the other hand, the overall 

accuracy of group discrimination based on the psychosocial and personality 

characteristics was estimated to be 94.3%, and it was 81.0% for risk group and 97.6% 

for control one. The co–occurrence of reading difficulty with speech–language 

impairments was estimated to be a rate of  35.0%, and it was 28.75%  with speech 

problems and 33.0% with language problems. 

 

[Conclusion] The present study indicates that the overall results of speech–language 

impairments in children via the adapted in Nepalese criterion–referenced instrument 

(i.e., a–TSLRC) are supported by international studies. In addition, justifiable 

reliability and validity was obtained. Similarly, group difference on reading and 

spelling performance was found indicating significantly worse in the children of risk 

group than control one. Additionally, it is concluded that the present finding on 

reading and spelling performance are similar with other international studies. 

Similarly, the co–occurrence reading difficulty with speech–language impairments 

also supported by international studies. Moreover, the high accuracy of group 

classification based on regression and discriminant analysis indicates the reliability of 

the present study is assured. Based on these overall evidences, a–TSLRC, RSAET, 

TSQ, SAET and PCQ are ensured concurrent validity. Therefore, it can be useful for 

the screening of speech–language impairments and assessment of reading, spelling as 

well as psychosocial characteristics in primary school children in Nepal.   
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6.2 The Usefulness of Present Findings 

It is already mentioned that the subject area of the current research (on both speech–

language pathology and learning difficulty) is not officially recognized at the level of 

educational and special need services in the context of Nepal. Neither, these areas 

researched in the present study are publicly acquainted. Thus, this is the first study 

that attempted to flourish the evidences of developmental disorders to what extent 

with some useful benefits. Broadly speaking, three stakeholders can be beneficiary 

from the findings of the present study; (i) individual and families, (ii) community and 

institutions, (iii) research community,  (vi) clinical implication, (v) cross–linguistic 

significance. 

 

6.2.1 Usefulness for individual and families 

The findings of the present study has identified the cases who are highly risky for 

speech–language impairments, and those potentially persisting reading difficulty. 

These conditions of the cases are eligible for in–depth intervention/treatment or at 

least special attention. However, it is customary to mention that reliable services for 

assessment and treatment as well as special need services for such problems are not 

available yet in Nepal. Thus, the emphasis is that the parents and grade teachers 

should be shared such conditions of the cases identified in the present study. 

Consequently, the parents will be aware and pay special concern to their children. 

Importantly, the teachers were educated through a forum meeting and disseminating 

an information sheets for each disorders investigated in the present study. This policy 

of the present study might have developed at least fundamental understandings about 

the disorders on teacher participants which can be shared with their colleagues, school 

staffs and parents. This sharing of the concepts and understanding can be made 

effective and productive if an active involvement of parent–teacher association (PTA) 

is mobilized. 

 

6.2.2 Usefulness for community and institutions 

Similarly, another benefit and usefulness of the present study is that the findings 

should be disseminated among governmental and non–governmental institutions as 

well as committee organizations so that they may be persuade to take an initiative to 

policy making pervading the evidences revealed by present study. The current study 

presents the preliminary scenario of the disorders in primary school children of Nepal. 
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Based on the Nepal and general global scenarios, the need of policies that should 

initially emerge the foundation for the complete diagnosis of other potential cases 

across the country. Concurrently, the public awareness and teacher training should be 

taken into account. 

 

6.2.3 Usefulness for research community 

The usefulness of the present findings and outcomes are important to the scientific 

research community. Firstly, the present study is believed as the first one that 

provided some prevalence figures about speech–language impairments. Additionally, 

it revealed the patterns of reading and spelling performance among Nepalese children. 

These figurative findings may be useful to compare the results with other studies, in 

other regions of the world, as well as if the further study is carried out in future in the 

same country (Nepal). Secondly, the present study validated adapted tests for 

assessing speech–language impairments and reading difficulty. Based on the 

reliability indices obtained in the present study, it is suggested that the adapted tests 

seem to be reliable and useful for further use in Nepalese primary school children and 

the context of Nepal. 

 

6.2.4 Significance for clinical implication  

The findings of the study are more valuable in clinical implication, hence, they have 

important diagnostic and therapeutic implications. Further assessments in clinical 

practice can be made based on the adapted tools used in this study. The possibility for 

implementing assessment procedures can readily lead to a credible potential for 

enacting interventions. This study firstly investigated speech–language impairments 

and revealed the prevalence figures in the context of Nepal. 

 

The findings from the assessment of speech–language impairments are important for 

further direct  assessment since it is argued that the cases from any indirect procedure 

of assessment may contain some false identifications, either false negative or positive 

(Brown–Chidsey, & Andren, 2013, p. 158). Thus, further diagnosis will signify the 

present findings in two ways. Thus, it is suggested that further research needs to be 

conducted as a follow–up study. First, it will reveal the actual prevalence of speech–

language impairments in Nepalese children if direct assessment is employed. 

Secondly, it will provide an opportunity to those cases who need to visit a therapist 
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for therapeutic purpose. Furthermore, the reliability measures, namely intra–rater 

reliability and internal consistency of the items, indicated that the a–TSLRC is a 

useful measure in the assessment screening tool for Nepalese children for the 

assessment of communication problems. However, further direct assessment needs to 

be realized so that the clinically usefulness of the tool will be confirmed. 

 

Additionally, the present study appeared with clinical values that highlight the 

significance of implications for both assessment and intervention. Importantly, the 

present study assessed reading difficulty employing two direct and indirect 

assessments. Teachers screening as an indirect assessment seemed to be reliable when 

it was confirmed by direct assessment of reading tasks with a 92.2% of predictive 

accuracy. Thus, the present study is valuable in diagnosis of reading difficulty since 

the present study employed adapted TSQ, RSAT, SAET and PCQ and these appeared 

with a high discriminative ability. The children at risk for dyslexia demonstrated 

worse performance not only in reading, but also spelling and their educational and 

psychological–behavioural characteristics also were significantly below than their 

control peers. It is important for clinicians or specialists to extent their work to 

pinpointing the causal connectivity of reading difficulty and types. Finding the 

reasons of reading failure and types of such problems may be helpful in planning of 

therapeutic schedule and more holistic approach needs to be applied. It should include 

various subtests and psychological assessments involving cognitive process like 

naming, reading etc. In extent, a battery of comprehensive tests is realized to be 

developed which involves measuring of auditory processing, phonological processing 

using pseudowords and nonwords decoding, rapid naming, visual process and 

memory skills. If this is practicable then the cause of reading difficulty in the cases 

identified in the present study can be classified more easily. 

 

Eventually, addressing co–occurrence of reading difficulty with speech–language 

impairments has important clinical implications for treatment of the cases and causal 

linkage between these two disorders. When the causes of the linkage are diagnosed, 

treatment may be more effective in recovery. Thus, the causal linkage is suggestable 

to be firstly diagnosed and treated equally because lack of adequate treatment of one 

of the disorders may delay or interfere in recovery (Goldsmith, & Garlapati, 2005). 

Thus, it indicates that integrated treatment may be more suggestible.  
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6.2.5 Cross–linguistic significance 

Last but not least, the present study may be useful in the study of the cases with 

speech–langauge impairments and reading difficulty based on universal 

characteristics and cross–linguistic and cross–cultural differences of literacy 

acquisition. Most of the studies have been focused in western or English language 

and/or alphabetic language, but the present study is different in terms of orthography 

and cultural use of language. Despite the speech–language impairments and dyslexia 

are considered as the phenotypes of neurobiological and genetic influence, the role of 

particular language orthography is acknowledged in that it influences the acquisition 

of language and reading competency in children with such problems (Pavlidis, 1980a, 

1985). 

 

The interest in studying literacy acquisition in Nepali–speaking children may be one 

important window that has illustrated the Nepali language and its orthographic 

properties in some extent. However less is documented, the grapheme–phoneme 

representation in Nepali phonology seems to be more consistent than English but due 

to many diacritical signs as orthographic characteristics provides many opportunities 

to make reading and spelling errors even to those children who are normal in reading 

acquisition. Thus, the present study may allow one to address the theoretical issues 

which are on the surface of learning disability study and link it to the current debate in 

both domestic and global arena.  

 

6.3 Limitations/Delimitations of the Study 

Obviously, there were some limitations that might diminish the present results to 

some extent. There is no evidence of previously carried systematic studies in Nepal 

which covered the area of speech–language pathology and reading difficulty; the 

present study is believed to be first one that has attempted to create at least some 

blocks for a basic foundation. It is realized that there was lack of related literature 

what the present study would have reviewed and utilized in the process of analysis of 

the results about standard norms of competencies on speech and/or language and 

reading performance of Nepalese school–age children. Additionally, another 

important limitations of the present study was that it gave much burden to the teachers 

during the indirect assessments. There were two teachers screenings and another PCQ 
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that also needed to be filled up by teachers, namely (i) teachers screening for speech–

language impairments including approximately 14% retest on the same sample, (ii) 

screening of reading difficulty and (iii) PCQ. The recomplition of two teacher 

screenings and PCQ created a burden on the teachers, however, it was a necessary 

methodological step for obtaining more true data/information sought from teachers. 

Further limitations are presented according to the structure of this thesis. 

 

6.3.1 Limitations related to the study of speech–language impairments 

The present study estimated the prevalence of speech–language impairments 

following an indirect assessment (teachers screening) which is not enough to ensure 

the high accuracy of appraisals (sensitivity and specificity). To estimate the exact rate 

of prevalence, the misidentified cases should be corrected in the future by conducting 

a study for direct assessment where a speech language pathologist and/or clinician 

reexamines all the cases identified originally via indirect assessment by using direct 

assessment procedures. Naturally, such tests or protocols need to be developed in 

Nepal prior to the administration of such research. Moreover, it is common that the 

results obtained through indirect assessment seek an additional direct assessment as a 

supplement assessment to verify the false negative and positive cases, despite the fact 

that the present study was limited regarding the availability of tools and specialized 

personnel for further researching this issue. Therefore, direct assessments is 

suggestible in the future so that the ensurance of sensitivity and specificity values will 

lead to settle the valid rate of prevalence and overall screening measures. This is 

important because indirect assessment does not identify always only the true cases 

that signifies the overall assessment of the speech–language impairments (Samuel, 

1996, p. 7; Miltenberger, 2012, p. 18) and prevents from misidentification. 

 

An a–TSLRC was employed in the present study meaning that data/information were 

obtained only from teachers albeit it was developed seeking information not only 

from teachers but also parents. Originally, the instrument ensured the parental 

involvement and information were utilized obtained from parents as one of the 

assessment layers. Equally, an unfamiliarity or lack of acquaintance of teacher 

participants about the content of the present study was a general limitation of the 

present study. Up till now there is no official programme neither university nor other 
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any institutions that concerns to educate the candidate in the profession of speech–

language pathology; more so far learning disabilities. 

 

The present study was carried out in Kathmandu and Lalitpur municipalities, and the 

recruited teachers were only from these major two cities located in the capital of 

Nepal. At this point, the prevalence may be different if similar study is carried out 

other parts of cities. The teachers from out of capital city or remote areas might have 

different appraisal on speech–language impairments that may lead the prevalence to 

be different in the children who represent other cities to remote areas. The most 

possible reason regarding this issue may be a bilingualism and dialectical variations in 

the children across the country. Despite the fact that Nepali is a dominant and official 

language in Nepal, there are at least 123 local languages or languages spoken by 

particular communities as a mother tongue or first language; only 44.6% of 

population is considered that their mother or first language is Nepali (Central Bureau 

of Statistics, 2013). Moreover, there is dialectical variations followed by different 

communities and geographical parts across the country (Verma, 1992, pp. 76–80). 

This issue may diminish in the generalization of the results of the present study 

(Gutierrez–Clellen, Simon–Cereijido, & Wagner, 2008; Pearson, Velleman, Bryant, & 

Charko, 2009; Velleman & Pearson, 2010). To improve the generalizability of the 

prevalence figures using a similar methodology as present study employed, it should 

be addressed by forming a representative sample from all over the country and/or 

prevalence should be estimated based on each dialect if further study is designed that 

focuses estimating prevalence of speech–language impairments. 

 

6.3.2 Limitations related to reading difficulty  

The tests administered in the children were not enough to cover the entire components 

of reading difficulty. We tested the children following direct assessment only for (i) 

reading performance using 4 pieces of different text stories with raising level of 

difficulties of words and phrases according to grade level. Instantly, less difficult text 

was provisioned for lower grade children and much difficult for higher ones 

respectively, (ii) spelling performance using a set of word lists that consisted 25 

words list for all grader children. Prior to administering  direct assessment (iii) an 

indirect assessment (teachers screening) was employed that identified the children 

who were assumed likely the true cases with impaired reading, spelling, mathematics 
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(dyscalculia) as well as intelligence and behavioural problems. Eventually, (iv) PQC 

was administered by teachers as an attempt of indirect measures about the participant 

children’s psycho–social and educational profile. Because of the lack of the validated 

tools was readily accessible, we could not conduct an indirect assessment involving 

parents who can significantly vitalize the whole assessment process and results. 

Methodologically, a full–phased design of diagnosis of difficulty is advocated that 

should have included not only reading and spelling performance, but also other 

cognitive abilities that are strongly associated with reading difficulty, instantly (i) 

perceptual abilities (Volkmann, Schick, & Riggs, 1968; Ikeda, & Saida, 1978; 

Pavlidis, 1981b, 1985), (ii) intelligence and socio–cultural influence of language use 

(Pavlidis, 1981b; Stanovich, Cunningham, & Feeman, 1984; Pavlidis, 1985), Bast, & 

Reitsma, 1997; Vellutino, Scanlon, & Lyon, 2000; Cotton, & Grewther, 2009 for IQ 

related, and Ziegler and Goswami, 2005;  Hatzidaki et al., 2011; Andreou, & Baseki, 

2012 for socio–cultural related), (iii) memory and recall ability (Pavlidis, 1981b, 

1985); Lewandowsky, Duncan, & Brown, 2004; Berninger, Raskind, Richards, 

Abbott, & Stock, 2008) as well as other (iv) developmental disorders, like Down 

Syndrome (Numminen, 2002; Cowan, 2008), mild autism spectrum disorder (ASD) 

(Pagnamenta et al. (2010), and (v) reading comprehension (Ransby, & Swanson, 

2003). Most importantly, we were unable to test the children for their IQ measures 

due to lack of standardized non–verbal IQ test available. Reading difficulty may occur 

not only due to developmental reason, but also socially deprivation and low level IQ 

(i.e. mild mental retardation), however the IQ level does not contribute in the 

developmental reading difficulty since the IQ level of the children with 

developmental reading difficulty (dyslexia) have normal or above the normal level. 

Thus, some children identified as significantly backwarded in reading performance 

might be due to low level of IQ (intellectual disability) who needed to be excluded 

from this study. Therefore, it is suggested that a full–phased diagnostic assessment 

should be designed and implemented for the valid measures of the difficulty in future. 

Similarly, the children who are backwarded in reading performance by the reason of 

socially and culturally deprivation should be excluded (Pavlidis, 1981b, 1985; Ziegler 

and Goswami, 2005;  Hatzidaki et al., 2011; Andreou, & Baseki, 2012) despite the 

present study was limited to address this issue. Thus, it is suggested that each factor 

should be precisely defined and examined so that the diagnosis can lead to true 
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identification and prevent misclassification or correctly differentiates dyslexics from 

other reading disabled readers (Pavlidis, 1981b, 1985).   

 

Another limitation of the present study was about the informants utilized for the 

administration of PCQ. This present study utilized the teachers as the informants of 

the psychosocial characteristics and educational profile of the children participated in 

direct assessment. However, the PCQ has been fundamentally designed seeking for 

parent response/s. There are many items which could not be truely answered by grade 

teacher. Such items seek answers about parental and child home behaviour as 

problems that can be possible only the involvement of parents or caregivers are 

ensured. Due to the unavailability of the parents, the teachers were alternatively 

requested to provide the information based on PCQ. Some particular section and 

questions were ignored in the process of the administering of PCQ which is related to 

the home behavior of children as well as other and family history. Thus, the lack of 

involvement of parents for the more correctly identification of the cases to classify 

might have been influenced, relatively the low discriminant accuracy for risk group 

(61.9%) employing all items of questions was estimated (see PCQ results section).   

 

6.3.3 Limitation on co–occurrence of reading difficulty with speech–

language impairments 

The present study attempted to estimate the figurative co–occurance of reading 

difficultywith speech–language impairments. Furthermore, we had anticipated to 

estimate the co–occurrence of speech–language impairments with reading difficulty, 

but it did not methodologically seem sound since different protocols and procedures 

of screening were employed to assess the speech–language impairments and reading 

difficulty. Importantly, it is noted that the sampling strategies were different for these 

two different disorders we employed in the present study. 

 

For example, all children from each grade were taken for the assessment of speech–

language impairments while the sample to investigate reading difficulty was formed 

recruiting the children in a certain number from each grade, namely five children from 

each grade. An estimate of co–occurrence of speech–language impairments with 

reading difficulty based on such different sampling strategies might lead to sampling 

bias (Pennington, & Bishop, 2009). Thus, further study should pay attention to obtain 
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information about the relationship of reading difficulty with speech–language 

impairments with reading difficulty. However, we managed to come up with 

estimates of comorbidity of speech–language (and speech only and language only) 

impairments in the sample of children who were diagnosed with dyslexia. 

 

6.4 Directions for Future Study 

The present study focuses on the estimation of prevalence of speech–language 

impairments and illustration of the reading performance in the primary school 

children in Nepal. As already mentioned, this study is the first one in the sample of 

school children in Nepal. So, the lacking of domestic literature were faced in 

 exploring interpreting and backing up the results. Therefore, the development of the 

domestic scientific literatures related to the speech–language pathology and learning 

disabilities should be prioritized. For that, a national standard of speech–language 

performance (i.e. phonation time, speech perception,articulation and intelligibility, 

reaction time or stimulability, motor speech and language abilities) that provides 

normative data for further comparison between the risky and control children needs to 

be developed. Similarly, the reading speed, accuracy and errors rates as well as 

cognitive abilities, like norms of IQ, verbal and nonverbal measures, phonemic 

awareness etc. should be assessed in normal children too to develop a national 

standard. 

 

Importantly, the present study could not secure the parental involvement in the 

screening process for both speech–language impairments and reading difficulty 

because of their unavailability. Thus, for future studies, particularly in the screening 

phase, parent involvement should be targeted and it is suggestible to be developed so 

that they yield valid outcomes, since parents are in close contact with their children 

and can potentially become familiar about their lags in speech–language behaviour 

and other reading–related psychosocial and educational deviations. In so far, the cases 

identified with the indicative symptoms of speech–language impairments should be 

validated through direct assessment that would yield the valid prognosis and exact 

prevalence rates. Another important notion for the future study is to focus on 

dialectical variations of Nepali language since it influences on the prevalence of the 

speech–language impairments (Velleman, Bryant, & Charko, 2009; Velleman & 

Pearson, 2010). 
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In addition, the present study initially employed two different screenings, but their 

protocols in sampling were different. Consequently, this might somehow diminish the 

procedures estimating the co–occurrence of reading difficulty with speech–language 

impairments. Further study needs to address this issue and estimate the figurative co–

occurrence of these two disorders in detail. Similarly, a future study needs to be 

versatile in methodology regarding a full–phased design that examines other 

associated factors of reading difficulty rather than a part from the present study 

addressed. Namely, the present study investigated only reading and spelling through 

direct assessment and other psychosocial characteristics through questionnaire (i.e., 

PCQ) administered by teachers. The domains of cognitive abilities should be 

examined for the valid prognosis of reading difficulty (dyslexia), namely examination 

of perceptual abilities, intelligence, memory and recall ability as well as other 

developmental disorders that carry the similar symptoms of dyslexia. This strategy is 

applicable in formulating inclusion and exclusion criteria because no screening or 

assessments are carried on entry threshold to formal school to ensure that the child is 

eligible for normal schooling or not. 
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APPENDEXES 

Appendix - I: List of Participated Schools in Study-I: Speech-Language Impairments 

S.N. Name and Address of School Type of 

School 

Ploted in present study Study Phase-I 

1 Shivapuri Higher Secondary School, Baluwatar, Kathmandu Community  Kathmandu east stratum Incidence-I  

2 Padhma Kanya Higher Secondary School, Dillibazar, Kathmandu  Community  Kathmandu east stratum Incidence-I  

3 Araniko Boarding School, Bhotebhahal, Kathmandu Institutional  Kathmandu east stratum Incidence-I  

4 New Shrine English School, Pingalasthan, Gaushala, Kathmandu Institutional  Kathmandu east stratum Incidence-I  

5 Paropakar Higher Secondary School, Tahachal, Kathmandu Community  Kathmandu West stratum Incidence-I  

6 Tyaud Secondary, Tyaud-Ashan Galli, Kathmandu  Community  Kathmandu West stratum Incidence-I  

7 Kamana English School, Ichangunarayan, Lalitpur  Institutional  Kathmandu West stratum Incidence-I  

8 

Greenland Children Academy Boarding School, Nayabazar, 

Kathmandu Institutional  Kathmandu West stratum Incidence-I  

9 Pragati Shiksha Sadan, Kupandol, Lalitpur Community  Lalitpur East Stratum Incidence-I  

10 Shree Shanti Vidyashram, Bakhundo, Lalitpur  Community  Lalitpur East Stratum Incidence-I  

11 National Children School, Kanibahal, Lalitpur,  Institutional  Lalitpur East Stratum Incidence-I  

12 New Shrine English School, Pingalasthan, Gaushala, Kathmandu Institutional  Lalitpur East Stratum Incidence-I  

13 Shree Tika Vidhya Shram Secondary School, Kupondal, Lalitpur  Community  lalitpur West Stratum Incidence-I  

14 Adhrsha Sarala Secondary School, Nagbahal, Lalitpur  Community  lalitpur West Stratum Incidence-I  
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15 Mamata Vidya Sadan, Sanepa, Lalitpur,  Institutional  lalitpur West Stratum Incidence-I  

16 Redient Readers Academy, Sanepa, Lalitpur,  Institutional  lalitpur West Stratum Incidence-I  

17 Tangal Higher Secondary School, Tangal, Kathmandu community Kathmandu east stratum Incidence-II 

18 Sahidshukra Secondary, Bagbazar, kathmandu community Kathmandu east stratum Incidence-II 

19 Padhmodaya Higher Secondary, Padmodaya Street, Kathmandu community Kathmandu east stratum Incidence-II 

20 Ratnarajya Shiksha Sadan, Koteshwar, Kathmandu community Kathmandu east stratum Incidence-II 

21 Sidhdheshwor Secondary School, Baneshwar, Kathmandu community Kathmandu east stratum Incidence-II 

22 Motherland Academy, Baluwatar, Kathmandu Institutional  Kathmandu east stratum Incidence-II 

23 Kamyak School, Bagbazar, Kathmandu Institutional  Kathmandu east stratum Incidence-II 

24 Royal Public School, Adaitmarg, Bagbazar, Kathmandu Institutional  Kathmandu east stratum Incidence-II 

25 Deneb International School, Baneshwar, Kathmandu Institutional  Kathmandu east stratum Incidence-II 

26 Asian Public School, Anamnagar, Kathmandu Institutional  Kathmandu east stratum Incidence-II 

27 Gyanodaya Secondary School, Bawafal, Kathmandu community Kathmandu West stratum Incidence-II 

28 

Shree Saraswatee Niketan Higher Secondary School, Jhonchhe, 

Kathmandu community Kathmandu West stratum Incidence-II 

29 Vishwaniketan Higher Secondary, Tripureshwar, Kathmandu community Kathmandu West stratum Incidence-II 

30 Nawa Aadarsha Secondary School, Basantapur, Kathmandu community Kathmandu West stratum Incidence-II 

31 Balsewa Secondary, Jhonchhe, Kathmandu community Kathmandu West stratum Incidence-II 

32 Mount Glory School, Chagal, Kathmandu  Institutional  Kathmandu West stratum Incidence-II 
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33 Dibyagyan Secondary School, Dallu, Kathmandu Institutional  Kathmandu West stratum Incidence-II 

34 

Amarjyoti English Boarding Higher Secondary School, Kalanki, 

Kathmandu Institutional  Kathmandu West stratum Incidence-II 

35 Bernherdt (KMT) School, Tahachal, Kathmandu Institutional  Kathmandu West stratum Incidence-II 

36 Paramount English School, Kuleshwor, Kathmandu Institutional  Kathmandu West stratum Incidence-II 

37 Precious National Academy Higher Secondary, Balaju, Kathmandu Institutional  Kathmandu West stratum Incidence-II 

38 Balbinod Secondary School, Na:tole, Lalitpur community lalitpur east Stratum Incidence-II 

39 Patan Higher Secondary School, Patandhoka, Lalitpur community lalitpur east Stratum Incidence-II 

40 Shree Chandee Vidhyashram, Chakupat, Lalitpur community lalitpur West Stratum Incidence-II 

41 Lalitbikash School, Kuteesaugal, Lalitpur – Gov.  community lalitpur east Stratum Incidence-II 

42 Adhrsha Sarala Secondary Schook, Lalitpur  community lalitpur West Stratum Incidence-II 

43 New Sumnima English Boarding School, Chakupat, Lalitpur Institutional  lalitpur east Stratum Incidence-II 

44 Horizen English Secondary School, Dhakagaal, Lalitpur Institutional  lalitpur east Stratum Incidence-II 

45 

Shree Purnachandee Higher Secondary School, Purnachandi, 

lalitpur Institutional  lalitpur east Stratum Incidence-II 

46 Bal Bikash Secondary, Ekantakuna, Lalitpur Institutional  lalitpur east Stratum Incidence-II 

47 Unique Model Academy, Kanibahal, lalitpur Institutional  lalitpur east Stratum Incidence-II 

48 Tri-Padhma Higher Secondary School,  community lalitpur West Stratum Incidence-II 

49 Madan Smarak Higher Secondary, Pulchok, Lalitpur community lalitpur West Stratum Incidence-II 



414 
 

50 Sramik Balbinod School, Pulchowk, Lalitpur community lalitpur West Stratum Incidence-II 

51 Chandee Vidhyashram, Chakupat, Lalitpur community lalitpur West Stratum Incidence-II 

52 Lalitbikash School, Kuteesaugal, Lalitpur  community lalitpur West Stratum Incidence-II 

53 Gyandeep Boarding School, Sanepa, Lalitpur Institutional  lalitpur West Stratum Incidence-II 

54 Shining Stars Secondary Boarding School, Kupandol, lalitpur Institutional  lalitpur West Stratum Incidence-II 

55 Kristaland Secondary School, Ekantakuna, Lalitpur Institutional  lalitpur West Stratum Incidence-II 

56 Birendra Smirtee Shiksha Sadan, Ekantakuna, Lalitpur  Institutional  lalitpur West Stratum Incidence-II 
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Appendix - II: List of Participated Schools in Study-II: Reading, Spelling Performance and Educational Profile and Psychological-

Personality Characteristics od the Partifipants at Risk for Reading Difficulty and Control Group 

S.N. Name and Address of School 

Type of School Ploted in present study 

Type of 

Reading Group 

1 Tangal Higher Secondary School, Tangal, Kathmandu community Kathmandu east stratum Risk group 

2 Gyanodaya Secondary School, Bawafal, Kathmandu community Kathmandu West stratum Risk group 

3 Patan Higher Secondary School, Patandhoka, Lalitpur community lalitpur east Stratum Risk group 

4 Balbinod Secondary School, Na:tole, Lalitpur community lalitpur east Stratum Risk group 

5 Shining Stars Secondary Boarding School, Kupandol, lalitpur Institutional  lalitpur West Stratum Risk group 

6 Mount Glory School, Chagal, Kathmandu  Institutional  Kathmandu West stratum Control group 
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Appendix - III: List of Publications  

1. Thapa, K. B. (2014). Interrater reliability estimation by using Kohen’s Kappa. 

Journal of HEPASS, 9 & 10 (Joint volume):  17-22.  

 

2. Thapa, K. B.; Okalidou, A., & Anastasiadou, S. (2015). Teachers estimate 

prevalence of speech-language impairments. Poster presented at Washington 

Speech Language Hearing Association Annual Convention on Together Toward 

Tomorrow, 8-10th October, Washington. 

  

3. Thapa, K. B.; Okalidou, A., & Anastasiadou, S. (...). Teachers' screening 

estimations of speech–language impairments in primary school children in Nepal. 

International Journal of Language & Communication Disorders (waiting for 

publication).  
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