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Abstract: The purpose of this study was to examine experimentally the developmental changes and characteris-
tics on print awareness of hearing-impaired young children in China through comparison with hearing young
children of the same age. It was conducted a character consciousness measurement task on judging whether the
presented stimulus was a character or not for 67 hearing-impaired young children and 45 hearing young children
aged 3 to 5 years in China. As a result, hearing young children showed an increase in the score of the print
awareness task among all ages, and that print awareness improved with development. Hearing-impaired young
children were suggested to have significantly improved print awareness between the ages of 4 and 5 due to the
increased score of the print awareness task between the ages of 3 and 5 and between the ages of 4 and 5. From
this result, it was clarified that even hearing-impaired young children at the age of three years before receiving
formal literacy education can recognize characters to some extent, and that the print awareness develops up to the
age of five. From this study, it is suggested that hearing-impaired young children have a slight delay in the devel-
opment of print awareness compared to hearing young children of the same age. There is a significant difference
from hearing young children as the age increased, indicating that print awareness of hearing-impaired young chil-
dren develops more slowly than hearing young children.
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INTRODUCTION

In language acquisition, early childhood is the time to learn spoken language, and it is also the time
when emerges emergent literacy. Emergent Literacy refers to the cognitive ability that occurs prior to full-scale
read and writing, and that development is said to occur embedded in social relationships in everyday life

(McLane & McNamee, 1990) . Emergent literacy include speech language skills (vocabulary, syntax), pho-
nological processing (phonological awareness, phonological memory, phonological encoding), and print
awareness (letter knowledge, alphabet knowledge, concept of print) (Whitehurst & Lonigan, 1998) . Accord-
ing to Scarborough (2001) , phonological processing and print awareness cooperate to support word decod-
ing and spelling, while oral language skills cooperate to support understanding and conception. Meta-analysis
study also suggests that these skills (spoken language, phonological processing, print awareness) are moderate-
ly to strongly correlated with elementary school children's reading, and spelling skills (National Early Litera-
cy Panel, 2008) . Thus, it is clear that the development of emergent literacy has a great influence on elemen-
tary school student'’s literacy, and research is being conducted focusing on the sub-regions of the required abil-
ity for read and writing.

Hearing-impairment not only makes it difficult to hear sounds and voices, but also affects overall lan-
guage development. In studies on reading and writing in hearing-impaired children, various findings have been
obtained at the word, sentence, and reading comprehension. However, there is not much research on emergent
literacy, which is the stage before full-scale read and writing. In particular, despite being one of the key factors
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in early reading and writing skills, compared to spoken language ability and phonological awareness, few ex-
perimental studies have focused on print awareness.

Print awareness is a comprehensive term, such as knowledge of characters, the structure of text, the un-
derstanding of the interaction between spoken and written language, and is defined as awareness of the concept
of written language and the form and function of written language (Justice & Ezell, 2001) . Studies of print
awareness in hearing-impaired children suggest that print awareness develops in the same way as hearing chil-
dren (Ambrose & Eisenberg, 2012; Easterbrooks, Lederberg, Miller, Bergeron, & Connor, 2008; Werfel,
2017; Werfel, Lund, & Schuele, 2015) . Such studies are considered to be effective knowledges in examining
measures aimed at improving read and writing ability in children with hearing impairments.

However, all the knowledges so far are based on previous studies for English-speaking countries. Due
to differences in linguistic features and cultural background, children's preparations for early language learning
also depend on the language environment. English is a phonogram, and phonological awareness is the most
important predictor of a children’s literacy development, whereas Chinese does not have a strict correspon-
dence between letters and sounds and the emphasis is on visual ability over spoken language ability. Given the
great differences between English and Chinese, it is necessary to be cautious in adapting these studies as they
are, but study of children’s print awareness in a Chinese cultural background is relatively few.

Studying the print awareness of hearing-impaired young children is considered of great significance in
providing foundation data on literacy acquisition and development. Therefore, this study examines the print
awareness of hearing-impaired young children in China. When assessing Chinese print awareness, three impor-
tant areas are identified: understanding of character functions, attention to characters, and understanding of
character forms (Liu, Hong, Feng, Li, & Pan, 2019) . The purpose of this study was to focus on understand-
ing of character forms in print awareness, and to examine the developmental changes in understanding of char-
acter forms of hearing-impaired young children through comparison with hearing children of the same age.

METHOD

1. Participants : 67 hearing-impaired young children aged 3 to 5 (3 years old: 21 people, 4 years old: 22
people, 5 years old: 24 people) who are enrolled in a hearing-impaired rehabilitation center providing
inclusive education in Gansu, China, and 45 hearing young children aged 3to 5 (3 years old: 15 peo-
ple, 4 years old: 15 people, 5 years old: 15 people) who are enrolled in the same center.

2. Task : This study was use a modified version of "Preschool Children's Print Awareness measurement
material” (Lai, 2013) . This material can measure the level of development of print awareness, in-
cluding young children's awareness of the basic morphological features and the internal structure of
Kanji. Using this material, a character determination task was performed to determine whether the
presented stimulus was a character. In order to measure the development level of print awareness,
based on previous studies stimuli were classified into five components (Table 1) .

3. Procedure : The implementer randomly presented one card (8 x 8 cm) in which a Chinese character or a
non-character was written, and children were asked to determine whether the task presented to was a
letter. The experiment was conducted from early June to early July 2019.

4. Analysis : The average value and standard deviation of the total score of the character determination
task and the scores of the lower items for each of the five categories were calculated. These scores
were used to comparison of hearing-impaired young children with different ages and comparison with
hearing young children of the same age.

5. Research ethics : The purpose and content of the experiment and the handling of personal information
were explained to the director of the rehabilitation center and guardians, and the consent was obtained
by signing the written form.
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FINDING AND DISCUSSION

1. Development of print awareness in hearing-impaired young children

The purpose of this study is to elucidate the development of print awareness in hearing-impaired young
children and the characteristics of print awareness of hearing-impaired young children through comparison
with hearing young children. The total score of the character determination task for each age in hearing-
impaired and hearing young children was calculated, and a Two-way ANOVA was performed. As a result was
observed significant main effect of factor of disability (F(1, 106)=20.27, p<.01) and age (F(2, 106)=
37.24, p<.01) , and the interaction was observed marginally significant differences (F(2, 106)=251, p

<.10) .

Table 1  Sub-components of The Character Determination Task

Component Measurement content Stimulation
Word shape . . . /7 :
(12 tasks) Measure awareness of basic morphological features of Kanji @ KZD
Spatial o e
formats Measure awareness that Kanji are closely connected blocks fr AL }:’s
(12 tasks) 2
Radical . . . ..
knowledge Measgre _ |dent|f|cat|on. to whether parts used in Kanji J:[g] %
(18 tasks) combination actually exist IO
Orthography Measure of whether parts can be composed of Kanji according ,é{ /H
(24 tasks) to specific rules 7 'f
.. Measure whether the correct Kanji can be recognized
Kanji (Kanji used in Chinese language teaching materials for first Hi
(30 tasks)

and second graders in elementary school)

Because marginally significant differences were observed in the interactions, a simple main effects
analysis was performed. With respect to the disability factor, the main effect was observed in both hearing-
impaired and hearing young children. Hearing-impaired young children showed significant differences be-
tween 3-year-olds and 5-year-olds (p<.01) , 4-year-olds and 5-year-olds (p<.01) , and the hearing young
children showed significant differences between all ages of 3-year-olds and 4-year-olds (p<.05) , 3-year-
olds and 5-year-olds (p<.01) , 4-year-olds and 5-year-olds (p<.01) . From this, it was elucidated that
print awareness of hearing young children develops with increasing age. On the other hand, it was suggested
that hearing-impaired young children develop the character consciousness mainly from 4 to 5 years of age, and
that they develop more slowly than hearing young children. Regarding the age factor, the main effect was ob-
served in 4-year-olds and 5-year-olds, and in both cases, hearing young children scored higher than hearing-
impaired young children (p<(.01) . This suggests that, from the age of four, hearing-impaired young children
have lower print awareness than hearing young children. Although it has been reported that hearing-impaired
children have the same results as those of hearing children in terms of the knowledge of letter or correspond-
ence between letters and sounds, but conceptual part of character consciousness performed lower and devel-
opment tended to be delayed than hearing children.
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Figure 1 Total Score of Character Determination Task

The development of print awareness has already been observed in 3-year-olds and has been reported to
develop from younger to older children (Hiebert, 1981; Imai, 1982; Imai & Morita, 2001) . This study sug-
gests that hearing-impaired children, as well as hearing children, can recognize letters to some extent from the
age of 3 and develop their print awareness up to the age of 5, regardless of formal literacy education.

This study showed a difference from hearing young children after 4-years-olds of age, suggesting that
hearing-impaired young children’s print awarenesss develop lowly compared to hearing young children. This
result differs from previous studies in English-speaking countries that reported that hearing-impaired children
develop print awareness as well as hearing children (Ambrose & Eisenberg, 2012; Easterbrooks, et al.,
2008) . Although it has been reported that hearing-impaired children have the same results as those of hearing
children in terms of the knowledge of letter and correspondence between letters and sounds, but conceptual
part of character consciousness performed lower and development tended to be delayed than hearing children

(Werfel, 2017; Werfel, et. al., 2015) . These knowledges suggest that it is possible that Kanji with high ab-
straction require conceptual of characters from the stage of print awareness.

2. Characteristic of developing print awareness

It considers about development of sub-component such as "shape rules”, "spatial arrangement”, "ele-

mentary knowledge", "orthography" and "kanji".
(1) Word shape

The word shape scores of the character determination task for each age in hearing-impaired children
and hearing children was calculated, and a Two-way ANOVA was performed. As a result was observed
significant the main effect of age (F(2, 106)=12.50, p<.01) , but disability (F(1, 106)=1.20, n.s.)
and interaction (F(2, 106)=0.13, n.s.) did not significant difference. Because a significant difference
was observed in the main effect of age, multiple comparisons were performed by Bonferroni’s method.
As a result the showed significant differences between 3-year-olds and 4-year-olds, 3-year-olds and 5-
year-olds (p<.01) .

(2) Spatial formats

The spatial formats scores of the character determination task for each age in hearing-impaired chil-
dren and hearing children was calculated, and a Two-way ANOVA was performed. As a result were ob-
served significant the main effect of disability (F(1, 106)=9.11, p<.01) and age (F(2, 106)=19.97,
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p<.01) , but interaction did not significant difference (F(2, 106)=1.83, n.s.) . Because a significant
difference was observed in the main effect of age, multiple comparisons were performed by
Bonferroni’s method. As a result the showed significant differences between 3-year-olds and 5-year-

olds, 4-year-olds and 5-year-olds (p<.01) . In the comparison between the groups, showed significant
for hearing children higher than hearing-impaired children (p<.01)

(3) Radical knowledge

The radical knowledge scores of the character determination task for each age in hearing-impaired
children and hearing children was calculated, and a Two-way ANOVA was performed. As a result was
observed significant main effect of factor of disability (F(1, 106)=11.60, p<<.01) and age (F(2, 106)
=21.12, p<.01) , and the interaction was also observed significant differences (F(2, 106)=4.07, p
<.05) .

Because significant differences were observed in the interactions, a simple main effects analysis was
performed. With respect to the disability factor, the main effect was observed in both hearing-impaired
children and hearing children. Hearing-impaired children showed significant differences between 3-
year-olds and 5-year-olds (p<(.05) , and the hearing children showed significant differences between
3-year-olds and 5-year-olds, 4-year-olds and 5-year-olds (p<(.01) . Regarding the age factor, the main
effect was observed in 5-year-olds, and, hearing children scored higher than hearing-impaired children

(p<.01) .

(4) Orthography

The orthography scores of the character determination task for each age in hearing-impaired children
and hearing children was calculated, and a Two-way ANOVA was performed. As a result were ob-
served significant the main effect of disability (F(1, 106)=8.87, p<.01) and age (F(2, 106)=13.68,
p<.01) , but interaction did not significant difference (F(2, 106)=0.67, n.s.) . Because a significant
difference was observed in the main effect of age, multiple comparisons were performed by
Bonferroni’s method. As a result the showed significant differences between 3-year-olds and 5-year-
olds, 4-year-olds and 5-year-olds (p<.01) . In the comparison between the groups, showed significant
for hearing children higher than hearing-impaired children (p<<.01) .

(5) Kanji

The Kanji scores of the character determination task for each age in hearing-impaired children and
hearing children was calculated, and a Two-way ANOVA was performed. As a result were observed
significant the main effect of disability (F(1, 106)=11.60, p<.01) and age (F(2, 106)=7.51, p
<.01) , but interaction did not significant difference (F(2, 106)=0.76, n.s.) . Because a significant

difference was observed in the main effect of age, multiple comparisons were performed by
Bonferroni’s method. As a result the showed significant differences between 3-year-olds and 5-year-

olds (p<C.01) . In the comparison between the groups, showed significant for hearing children higher
than hearing-impaired children (p<.01) .
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Figure 2 Sub-component Score of Character Determination Task

From subcomponent results, showed no difference in "word shape" scores, suggesting that hearing-
impaired children develop at the same level as hearing children between 3 and 4 years of age. On the other
hand, in "spatial format", "radical knowledge", and "orthography", both hearing-impaired and hearing-impaired
children develop between 4 and 5 years of age, but the hearing-impaired children suggested to grow slower
than the hearing children. In recognition of "Kanji", development was observed from 3 years of age, as with
hearing children, suggesting that hearing-impaired children tend to be delayed compared to hearing children.

It has been suggested that infants develop in steps in the process of acquiring print awareness. For Chi-
nese character’s print awareness, it has been suggested that children develop their print awareness in stages

(Liu, 2012) : Stage 1 "the whole shape processing stage" that the overall shape of the Chinese character can
be understood, Stage 2 "the partial construction processing stage" that Chinese character can be understood as
closely connected blocks, and whether parts can be used in Chinese characters, Stage 3 "orthographic rules
processing stages" that it is possible orthographic rules such as correct combinations can be understood.

The results of this study suggest that hearing-impaired children also have a developmental process in
which print awareness deepens from "whole" to "parts", similar to suggestions in previous studies. However,
the analysis of sub-component, it is suggested that the development of "spatial formats" and "radical
knowledge" tends to be delayed as compared with hearing children, which is considered to be a one factor of
the reason for the slow development of print awareness. "Spatial formats™ and "radical knowledge" are consid-
ered to be the partial construction processing stage, and for their development is seemed that understanding the
concept of characters is indispensable.

As pointed out in previous studies (Werfel, 2017; Werfel, et. al., 2015) , since the conceptual part of
print awareness in hearing-impaired children tend to develop slowly, it is possible that the weakness in the
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concept part and the functional of the character had an effect. In the future, in addition to a comprehensive dis-
cussion of print awareness, it is also necessary to consider the relationship between print awareness and indi-
vidual cognitive ability, and how print awareness affects the development of literacy.
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