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ABSTRACT 
This study identified the relationship between phonological 

awareness (syllable deletion, counting numbers of syllables, 

onset-phoneme distinction and rime-phoneme distinction), the 

visual perceptual variables (visual discrimination, visual 

memory, visual-spatial relationship, visual form constancy, 

visual-sequential memory, visual figure-ground and visual 

closure), morphological awareness and vocabulary that can 

predict literacy (reading, spelling and comprehension) of the 

cerebral palsied children of the Special Elementary School for 

the Physical Disabilities by group (cerebral palsied 

children/children without disabilities), targeting 68 children of 

33 cerebral palsied children and 35 children without 

disabilities. The statistical analysis was conducted using the t-

test and regression analysis. First, there were differences in 

reading and comprehension of literacy between the cerebral 

palsied children and children without disabilities. In addition, 

there were differences in the tasks of syllable deletion and 

counting numbers of syllables of phonological awareness. There 

were differences in the subordinate variables of visual 

perceptual awareness between the two groups. In addition, there 

were differences in vocabulary between the cerebral palsied 

children and children without disabilities. Second, the variable 

that predicted reading of the cerebral palsied children was 

visual-spatial relationship and the variables that predicted 

spelling were onset-phoneme distinction, rime-phoneme 

distinction, visual-spatial relationship and vocabulary. The 

variables that predicted comprehension were visual memory, 

visual closure and vocabulary. Third, the variables that 

predicted reading of the children without disabilities were visual 

form constancy and vocabulary. The variable that predicted 

comprehension was vocabulary. However, there was no variable 

that predicted reading.  

Keywords: cerebral palsied, literacy, phonological awareness, 

morphological awareness, reading, spelling, visual perceptual, 

vocabulary 

1. INTRODUCTION 

1.1 Necessity for Research 

 

While most of the children learn how to read during the 

school age years, the children who were not educated 

often learn how to read by themselves. However, in most 

cases, reading can be learned through education in any 

ways [1]. 

The cerebral palsied children can naturally read like the 

children without disabilities or toddlers, or even if they 

learn how to learn through education, their learning 

cannot be achieved as natural as their same age group. 

There may be various reasons but one of them is that 

linguistic or environmental stimulations are not as much 

tolerable for the cerebral palsied children as for the 

children without disabilities. It also can be considered 

because of the impacts of providing limited spaces and 

information on learning [1].  

Phonological awareness has been mostly studied as a 

variable that influences reading. Phonological awareness 

is to understand that one word can be divided into small 

components and understand many ways to control the 

word with phonemes and syllables[2]. In other words, 

phonological awareness is an ability to identify the sounds 



IJournals: International Journal of Social Relevance & Concern 

  ISSN-2347-9698 

Volume 4 Issue 3 March 2016 

 © 2016, IJournals All Rights Reserved                                                                      www.ijournals.in 

 

Page 10 

of the letters that compose words and know that the 

sounds become words, and to combine, segment, subtract, 

insert and replace the smallest unit of voice, phonemes[3].  

Many researches reported that especially phonological 

awareness of the readers among various information and 

knowledges necessary for reading is closely related to 

acquiring the reading function[4][5][6][7]. Several 

researches reported that the children with reading 

disabilities have difficulties in dividing words into 

syllables or phonemes [8][9][10][11][12][13]. Since 

Hangul (Korean alphabet) has very accurate grapheme-

phoneme correspondence relations, it is easy to apply the 

rule to reading new words and to teach spelling once the 

relations are figured out.  

The reading performance of the children was significantly 

expected in phonological awareness in the relationship 

between reading the Korean alphabet and phonological 

awareness of the children aged 4-6, especially, it was 

reported that the ability to recognize the subordinate units 

of syllables, syllable bodies and rhymes rather than 

phonemes, had a huge impact[14]. In addition, 

phonological awareness of the children aged 6 had a high 

correlation with reading words[3]. The children with 

reading disabilities had difficulties in the tasks of dividing 

words into syllables or phonemes[8][15], and performed 

poorly than the children without disabilities in syllable 

deletion, phoneme deletion and switching phoneme[10]. 

Therefore, many advanced researches discovered that 

reading experience plays a pivotal role in development of 

phonological awareness[14][16][17][18][3].  

The cerebral palsied children tend to have poor ability of 

reading, spelling, phonological awareness, short-term 

memory and visual perceptual skill than the children 

without disabilities[16][19][1]. In particular, the ability of 

counting numbers of syllables and phoneme distinction 

was significantly low. In addition, it was reported that 

counting numbers of syllables was an important variable 

for reading and spelling for the cerebral palsied children 

and onset-phoneme distinction was an important variable 

for the children without disabilities[16]. This showed that 

the concept of syllable awareness is more important than 

phoneme awareness for reading and spelling of the 

cerebral palsied children.  

Although there are many researches on morphological 

awareness for the children without disabilities and the 

children with disabilities in reading[20][23][21][22], they 

are not statistically significantly correlated with the 

reading variables or appeared as predictive variables. 

Therefore, not many researches have been reported. The 

research by [23] on the 6th graders of elementary school 

reported that morphological awareness of 'making words' 

had statistically significantly related to reading, 

vocabulary and handwriting. The research by [20] on the 

3rd graders of elementary school reported that 

morphological awareness is a variable that can predict the 

reading skill. Therefore, morphological awareness is 

developed from very young age, and it is expected that 

morphological awareness, which means the ability to 

figure out the meaning of morphemes or compose 

morphemes, will have impacts on reading the Korean 

alphabets. 

There is a high correlation between the visual 

perceptual skill, reading and writing of the cerebral 

palsied children, indicating that it is necessary to consider 

the visual perceptual skill in teaching and improving 

reading and writing [19].  

Therefore, this study holds significance in identifying 

the relationship between reading, phonological awareness, 

morphological awareness, visual perceptual skill and 

vocabulary of the cerebral palsied children and the 

children without disabilities and discovering the variables 

that can predict literacy.  

2.2 Purpose of Research  

This study aimed to identify the relationship between 

literacy, phonological awareness, visual perceptual skill, 

vocabulary and the morphological awareness variables of 

the cerebral palsied children and the children without 

disabilities and the variables that can predict literacy by 

group (cerebral palsied children/children without 

disabilities) and the detailed purposes of research are as 

follows:  

First, it aimed to identify the differences in literacy, 

phonological awareness, visual perceptual skill, 

morphological awareness and vocabulary by group.  

Second, it aimed to discover the cognitive processing 

variables that can predict literacy.  

2. Method  

2.1. Research Objects  

The research group is composed of 33 cerebral palsied 

children of Special Elementary School for the Physical 

Disabilities and the control group is composed of 35 first 

graders of elementary school with the same mental age 

with the research group. The research group is composed 

of the students of H school (6) in Busan, B school (11) 
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and S school (10) in Daegu and Y school (6) in Jeju, and 

the control group includes the students (35) of W 

elementary school in Gwangju in South Korea. The index 

of the research subject children are as shown in <Table 

1>.  

Table 1. Index of Research Subject Children 

Group 

Chronological Age 

(month) 
Mental Age 

(month)  
RAVEN 

(number) 

M SD t M SD t M SD t 

CP 

(n=33) 
124.09 22.04 

12.55*** 

73.06 25.14 

-.58 

19.91 8.76 

.13 
Non-

CP 

(n=35) 

77.26 1.44 78.18 23.07 19.63 9.26 

*** p<.001  

 

The research subject cerebral palsied children as in 

<Table 1> are those who can communicate in spoken or 

non-spoken languages, selected upon the recommendation 

of the teachers in charge. The control group children are 

the children with the same mental age with the cerebral 

palsied children. Therefore, there was a difference in 

chronological age (t=12.55, p<.001) between the two 

groups, while there was no difference in mental age and 

RAVEN score between the two groups. In this regard, the 

cerebral palsied children and the children without 

disabilities can be regarded as a homogeneous group (t=-

.58, p<.73). 

2.2 Research Tool  

For the research tools of the study, the RAVEN test and 

the reading test, spelling test, comprehension of sentence 

test, phonological awareness test, morphological 

awareness test, visual perceptual test and picture 

vocabulary test of the basic learning function test were 

used and the measurement tools are as follows:  

2.2.1  K-SPM  RAVEN Test 

This study used the K-SPM RAVEN test [24], which 

standardized the RAVEN test [25] into Korean, to identify 

whether the groups of the cerebral palsied children and the 

children without disabilities are a homogeneous group. 

Each set is composed of 12 questions and total sets are 

composed of 60 questions.  

2.2.2  Literacy Test  

This study used the basic learning function test [26] to 

identify literacy of the children. It conducted the reading 

test, spelling test and comprehension of sentence test of 

the basic learning function test, composed of 50 

subordinate test questions per test. In this study, the 

credibility coefficient, Cronbach's α of the reading test 

was .97, Cronbach's α of the spelling test was .96 and 

Cronbach's α of the comprehension test was .97.  

2.2.3  Phonological Awareness Test  

This study used the phonological awareness test [16] to 

identify phonological awareness of the children. This 

study used syllable deletion and counting numbers of 

syllables of the test tool used by[16] for the criteria of 

phonological awareness and used the revised questions 

with low credibility of the two phoneme distinction tasks 

with low credibility. All phonological awareness tasks 

were presented by picture cards due to the attribute of 

articulation disorder of the cerebral palsied children and 

asked the children to point the cards with hands or other 

alternative tools. However, the study asked the children 

who have articulation disorder but can tell the answer in 

spoken language to speak and asked the others to answer 

the questions by pointing the picture cards. Since most of 

the cerebral palsied children were able to communicate, 

they answered both in spoken language and by pointing 

the picture cards. The subordinate tests of phonological 

awareness test are as follows:  

2.2.3.1 Criteria for Syllable Deletion  

The syllable deletion test was conducted by the unit of 

meaning of tri syllabic words, composed of 12 questions 

in total including four questions on the deletion of the first 

syllable, four questions on the deletion of the middle 

syllable and four questions on the last syllable. In this 

study, the credibility coefficient (Cronbach's α) of the 

criteria for syllable deletion was .84.  

2.2.3.2  Criteria for counting numbers of syllables  

The counting numbers of syllables test presents one 

picture applicable for one word (one syllable, two 

syllables, three syllables and four syllables), and ask the 

children to express the number of syllables using their 

fingers or language after the tester reads the applicable 

words for the pictures. The children are asked to count 

numbers of syllables of the presented cards in mixed order 

and solve the exercise questions before counting. Each 

syllable has three questions and there are 12 questions in 

total. The children get 1 point for the correct answers and 
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0 point for the wrong answers and the full mark is 12 

points for the total questions. The credibility coefficient 

(Cronbach's α) of the criteria for counting numbers of 

syllables was .93.  

2.2.3.3  Criteria for Phoneme Distinction 

The task of phoneme distinction used 10 same stimulating 

words each for onset phoneme detection and rime 

phoneme detection. There are picture cards using the 10 

stimulating word and one picture card presents three 

pictures with one syllable. The children are asked to find 

the words in the picture, which was sound similar to the 

words with one syllable called by the tester. The phoneme 

distinction test is composed of 10 questions on onset-

phoneme distinction and 10 questions on rime-phoneme 

distinction. The onset and rime phoneme distinction of the 

stimulating syllables called by the tester are the same. All 

words used in the phoneme distinction test were 

composed of one syllable. In other words, the pictures 

presented in the picture cards were in the unit of meaning 

with one syllable and the words called by the tester were 

composed of one syllable words. Here is how the test 

works: the tester reads each picture of the picture cards 

and calls stimulating words and the children find the card 

with the picture that sounds similar to the stimulating 

words. The credibility coefficients (Cronbach's α) of 

onset-phoneme distinction and rime-phoneme distinction 

were each .85.  

2.2.4  Morphological Awareness Test  

This study used the morphological awareness test [27] to 

identify morphological awareness of the children. This 

study used the test tools that are considered appropriate 

for using for the cerebral palsied children among various 

morphological awareness tests.  

The test method is to figure out the words (pictures) with 

the same meaning of one syllable words. In other words, it 

is to pick one between 'Jong (servant)' and Jong (bell)' 

when the tester verbally gives a question, saying "what 

does 'Jong' means of 'Jongsori (sound of bell)'?" This test 

has a method to ask the children to answer to the 

questions verbally presented by the tester and the method 

to ask the children to pick the presented pictures. This 

study conducted the test using the method to ask the 

cerebral palsied children to answer the questions after 

presenting the pictures that are considered appropriate for 

the children.  

In terms of the test tools, the test was composed of a total 

of 20 questions with 1 point for the correct answers and 0 

point for the wrong answers. The credibility coefficients 

of the morphological awareness were each .70.  

2.2.5  Visual Perceptual Skill Test Tool  

This study used the Test of Visual-Perceptual Skills 

[28] to identify the visual perceptual skill of the children. 

The Test of Visual-Perceptual Skills (non-motor)-

Revised: TVPS-R [28] is a revised version of the non-

motor visual perceptual skill test devised by Gardner with 

7 subordinate areas. The subordinate test is composed of 

visual discrimination, visual memory, visual-spatial 

relationship, visual form constancy, visual sequential 

memory, visual figure-ground and visual closure.  

The total test time is about 30-45 minutes and each of the 

7 subordinate areas is composed of 16 questions. It is 

aimed to find the correct or wrong questions, and the 

subjects get 1 point for the correct answers and 0 point for 

the wrong answers with full marks of 16 points. The 

credibility coefficient (Cronbach's α) of TVPS-R (revised 

version) was .83-.92 and the credibility coefficient 

(Cronbach's α) in this study was .77-.71.  

2.2.6  Vocabulary Test  

This study used the picture vocabulary test [29] to identify 

vocabulary of the children. The picture vocabulary test is 

composed of a total of 112 questions. The credibility 

coefficient (Cronbach's α) of the criteria for vocabulary 

was .98.  

2.3. Research Process and Data Processing  

This study was conducted in 2007 in 4 special schools and 

1 regular school across the country. The tests were 

conducted during the after school hours by the researcher 

in cooperation with the teachers in the doctoral course in 

special education and the field teachers majored special 

education at the library or empty classrooms in 

cooperation with the class teachers of each school. The 

tests were different per school and mostly the K-SPM 

RAVEN test was conducted at the beginning, followed by 

reading, writing, comprehension and vocabulary tests, 

visual perceptual test, phonological awareness test and 

morphological awareness test.  

It took two to three days for a child to take a test. Usually, 

it takes about two hours for a child without disabilities 

(the first grader of elementary school) to take a test. In 

addition, since there are individual differences per child, 

the test time was not limited. The researcher would like to 

express appreciation to the teachers for working hard for 

the difficult research tasks and cooperation without 
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hesitation.  

The data processing of this research used the descriptive 

statistics, t-test, correlation analysis and regression 

analysis according to the research purpose, and all 

statistical processing used the SPSS 12.0.  

3. Result  

3.1. The Comparison between Differences in 

Literacy, Phonological Awareness, Morphological 

Awareness, Visual Perceptual Skill and 

Vocabulary of the Children by Group 

 

Table 2. The Comparison between Differences in 

Literacy, Phonological Awareness, Visual Perceptual 

Skill, Vocabulary and Morphological Awareness of the 

Children by Group (N=68) 

Variables (No. of 

Questions) 

CP(n=33) Non-

CP(n=35) 
t  

M SD M SD 

Literacy 

     
reading(50) 13.82 15.02 33.09 9.52 -6.36*** 

spelling(50) 15.00 12.66 20.06 9.78 -1.85 

comprehension(50) 15.82 14.82 26.63 11.29 -3.40** 

Phonological awareness  

     
syllable deletion(12) 7.36 3.54 9.03 2.39 -2.28* 

counting number of 

syllables(12) 7.42 4.30 11.83 .45 -6.03*** 

onset-phoneme 

distinction(10) 4.53 3.24 5.43 2.73 -1.26 

rime-phoneme 

distinction(10) 4.15 3.24 5.63 3.15 -1.90 

Visual perceptual 

     
visual discrimination 

(16) 6.00 4.39 11.23 2.44 -6.11*** 

visual memory(16) 5.30 4.79 11.69 1.76 -7.38*** 

visual-spatial 

relationship(16) 5.52 4.58 12.23 2.82 -7.32*** 

visual form constancy 

(16) 4.06 2.89 7.43 3.12 -4.61*** 

visual-sequential 

memory(16) 4.12 3.71 9.54 2.23 -7.36*** 

visual figure-ground(16) 5.12 4.75 10.17 2.15 -5.70*** 

visual closure(16) 4.18 4.36 7.80 3.18 -3.93*** 

Vocabulary(112) 54.64 30.50 75.14 16.34 -3.48** 

Morphological 

awareness(20) 12.36 4.79 12.37 3.40 -.01 

***p<.00 1**p<.01 *p<.05 

As shown in <Table 2>, the research figured out the 

differences between the groups of the cerebral palsied 

children and the children without disabilities. As a result, 

there were statistically significant differences in reading 

(t=-6.36, p<.001) and comprehension (t=-3.40, p<.01) of 

literacy. In addition, there were differences between the 

groups in vocabulary (t=-3.48, p<.01). There were 

statistically significant differences in syllable deletion (t=-

2.28, p<.05) and counting numbers of syllables (t=-6.03, 

p<.001) between the groups. There were statistically 

significant differences in total subordinate variables of 

visual perceptual skill between the groups (t=-3.93 ~ -

7.38, p<.001). However, there were no significant 

differences in morphological awareness.  

3.2. Predictive Variables for Literacy  

3.2.1 Predictive Variables for Literacy of the 

Cerebral Palsied Children  

Table 3. Predictive Variables for Literacy of the Cerebral 

Palsied Children (n=33) 

Variables  
Reading Spelling Comprehension 

β t β t β t 

syllable deletion .21 1.23 .15 1.10 .11 .89 

counting number of 

syllables  .44 1.67 -.10 -.42 -.29 -1.45 

onset-phoneme 

distinction -.13 -.58 .39 2.12* .23 1.41 

rime-phoneme 

distinction -.14 -.65 -.37 -2.13* .04 .23 

visual discrimination  .26 1.49 .30 1.99 .08 .62 

visual memory .03 .13 -.37 -1.66 .42 2.12* 

visual-spatial 

relationship .46 2.34* .34 2.11* -.27 -1.78 

visual form 

constancy  .25 1.57 .25 1.87 -.14 -1.17 

visual-sequential 

memory .12 .61 -.29 -1.81 .17 1.17 
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visual figure-ground -.19 1.04 .05 .34 -.16 -1.14 

visual closure -.15 -.77 .06 .34 .31 -2.09* 

morphological 

awareness -.17 -1.24 .02 .19 .06 .54 

vocabulary -.01 -.03 .65 3.55** .47 1.91** 

**p<.01 *p<.05 Reading: F(13,32)=7.56*** Spelling: 
F(13,32)=10.83*** Comprehension: F(13,32)=14.13***  

As shown in <Table 3> among the predictive 

variables for literacy of the cerebral palsied children, the 

variable that can predict the reading skill was the visual-

spatial relationship (β=.46, p<.05) of the visual perceptual 

skill and this variable explained 84% of the variables for 

the reading skill (F (13, 32)=7.56, p<.001). Therefore, the 

cognitive processing variable that can influence the 

reading skill of the cerebral palsied children can be 

regarded as the visual-spatial relationship.  

In addition, the variables that can predict the writing skill 

are the onset-phoneme distinction (β=.39, p<.05) and the 

rime-phoneme distinction (β=-.37, p<.05), explaining 

88% of the variables for writing (F(13, 32)=10.83, 

p<.001). Therefore, the variables that influence the 

writing skill of the cerebral palsied children include the 

onset-phoneme distinction and the rime-phoneme 

distinction.  

The variables that can predict comprehension of the 

cerebral palsied children were visual memory (β=.42, 

p<.05), visual closure (β=.31, p<.05) and vocabulary 

(β=.47, p<.01), which could explain 91% of the variables 

for comprehension (F(13, 32)=14.13, p<.001). Therefore, 

the variables that can influence comprehension of the 

cerebral palsied children are visual memory, visual 

closure and vocabulary.  

3.2.2 Predictive Variables for Literacy of the 

Children without Disabilities  

Table 4. Predictive Variables for Literacy of the Children 

without Disabilities (n=35) 

Variables  
Reading Spelling Comprehension 

β t β t β t 

syllable deletion .01 .05 -.36 -1.56 -.04 -.16 

counting number of 

syllables  -.03 -.02 -.20 -.88 -.13 -.60 

onset-phoneme 

distinction .16 .67 -.33 -1.41 -.10 -.45 

rime-phoneme 

distinction -.01 -.03 .42 1.65 .23 .97 

visual discrimination  -.32 -1.51 .15 .71 -.11 -.54 

visual memory .40 1.73 .42 1.87 .23 -.10 

visual-spatial 

relationship -.35 -1.47 .14 .59 -.04 -.17 

visual form 

constancy  -.14 -.65 -.48 -2.29* -.03 -.12 

visual-sequential 

memory -.11 -.57 -.15 -.81 -.17 -.99 

visual figure-ground .24 1.16 .18 .86 .11 .58 

visual closure .04 .19 -.19 -.93 .04 .18 

morphological 

awareness -.19 -.92 .13 .65 -.03 -.18 

vocabulary .31 1.55 .51 2.59* .63 3.44** 

**p<.01 *p<.05 Reading: F(13,34)=1.19 Spelling: F(13,34)=10.36*** 

Comprehension: F(13,34)=10.79***  

In terms of the predictive variables for literacy of the 

cerebral palsied children as shown in <Table 4>, the 

predictive variables for the writing skill were visual form 

constancy (β=-.48, p<.05) and vocabulary (β=.51, p<.05), 

which explained 46% of the variables for the writing skill 

(F(13, 34)=10.36, p<.001). Therefore, the variables that 

influenced the writing skill of the children without 

disabilities were visual form constancy and vocabulary.  

In addition, the variable that can predict comprehension 

well of the children without disabilities was vocabulary 

(β=.63, p<.01), which explained 53% of the variables for 

comprehension (F(13, 34)=10.79, p<.001). Therefore, the 

variable that can influence comprehension of the children 

without disabilities was vocabulary 

4. Discussion and Conclusion 

This study aimed to identify the relationship between 

literacy and the cognitive processing variables of the 

cerebral palsied children and the children without 

disabilities. The research findings based on the results are 

as follows:  

First, there were differences in reading and 

comprehension of literacy between the cerebral palsied 

children and the children without disabilities. In addition, 

there were differences in syllable deletion and counting 

numbers of syllables of phonological awareness. There 

were differences between the groups in all subordinate 

variables of the visual perceptual skill. In addition, there 
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was a difference in vocabulary between the cerebral 

palsied children and the children without disabilities.  

Second, the variable that can predict the reading skill of 

the cerebral palsied children was the visual-spatial 

relationship, one of the subordinate variables of the visual 

perceptual skill and the variables that can predict the 

writing skill included onset and rime phoneme distinction 

of phonological awareness, the visual-spatial relationship 

of the visual perceptual skill and vocabulary. The 

predictive variables of comprehension were visual 

memory, visual closure and vocabulary of the visual 

perceptual skill.  

Third, there were no variables that can the reading skill of 

the children without disabilities. The predictive variables 

for writing included visual form constancy and 

vocabulary of the visual perceptual skill. In addition, the 

predictive variable for comprehension was vocabulary.  

The research by [16] reported that the visual perceptual 

skill was a variable that can predict the reading variables 

and the research by[20][23] on the 3rd graders with 

reading disabilities in elementary school reported that the 

predictive variable for reading was visual memory and 

visual discrimination, and the predictive variable for 

writing was visual memory.  

It is shown that vocabulary was a variable that can predict 

writing and comprehension of the cerebral palsied 

children and the children without disabilities. Therefore, it 

is necessary to provide various programs to improve 

vocabulary.  
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