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: The purpose of this study is to longitudinally examine,

follow up and compare reading development between children
with and without hearing loss from kindergarten to 2nd
grade elementary school for three years. This study will



discuss on correlation and prediction of preschool parent-
child reading experience between emergent literacy skills
and reading abilities at elementary school. Furthermore,
this study will also discuss the differences between
development of parent-child reading experience, emergent
literacy skills and reading ability at elementary school of
children with and without hearing loss.

The subjects included 40 hearing children and 40 hearing
impaired children whose hearing loss are more than 70 dB
HL. Those hearing children will be selected from hearing
impaired children’ s classmates, who is at the same age
with equal IQ and their socioeconomic status are fairly
similar.

For the first year, we collected parent-child storybooks
reading experience from both children with and without
hearing loss, which included starting-time and frequency of
parent-child storybook reading, and reading interaction
type. Furthermore, we collected the related emergent
literacy skills, which included phonological processing
ability, rapid automatized naming, oral ability, print
awareness and early word recognition. For second year, we
followed the progress of emergent literacy skills of the
subjects as well as started to observe their improvement on
word recognition and storybooks reading ability. The
purpose of the study in the third year is to follow word
recognition and reading ability of the subjects.

The main results of this study are as follows:

The earlier parent-child reading, the better phonological
ability and sight-word reading and fluency for children
with hearing loss, but the earlier parent-child reading,
the better phonological ability, character size and ability
of picture-book reading comprehension.

The experience of parent-child reading is related to the
reading comprehension. The better the skills of emergent
literacy, the better their character recognition and
reading comprehension for children with and without hearing
loss. The starting-time of parent-child reading of child
with hearing loss was different from child without hearing
loss. The performance in emergent literacy skills of
children with hearing loss was lower than that of children
without hearing loss, such as phonological ability, spoken
vocabulary expression, and print awareness, but there was
no difference in the naming speed. The reading
comprehension of children with hearing loss was lower than
that of children without hearing loss, but there is no
significant difference in character recognition. The most
predictive variables for reading comprehension was
phonological awareness in emergent literacy skills for both
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children with and without hearing loss, but the predictive
variables in character recognition were word recognition
and character size for children without hearing loss, and
only character size for children with hearing loss.

Based on the above conclusions, this study suggests that
regardless of the hearing loss or not, it is recommended to
start parent-child reading as soon as possible. And to
promote the performances in both character recognition and
reading comprehension, the skills of emergent literacy need
to pay attention.

children with hearing loss, literacy emergence,
longitudinal study, parent-child reading, reading
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Parent-child co-reading, emergent
reading skills and reading ability
1n children with and without
hearing loss: A longitudinal study

Associate prof., Department of Special
Education, National Taiwan Normal
University(Taiwan, R.O.C)




3 Taiwan

A
23,694,083




[Language 1n Taiwan

» At Home

> Spoken: Mandarin Chinese, spoken dialect(i.e.
Min Southern or Hakka)

» At School

> Mandarin Chinese
> When they enter first grade they were also
taught to speak, read and write in English.

B My Rate of
Proficiency

Q& v
S«
My Languages




DHH Students in Schools and Programs in Taiwan

Centralized . Cohsu|t|ng

<pecial Resource Itinerant services and
Ade Deaf edEcation room for resource resource room | o .

g School class for deaf deaf program for for students

ctudents students | deaf students = with special

needs

Kindergarten 4-6 75 24 0 47 316 462
Elementary  7-12 64 39 8 154 885 1150
Middle School  12-15 84 23 31 32 499 669
High School ~ 15-18 121 0 0 0 647 768
University 18+ 0 0 0 0 1251 1251

INTRODUCTION




MOTIVATION-1

< Teaching reading to deaf or hard of hearing (DHH) is
a big challenge.

> Fourth grade plateau

> Most DHH students are faced with difficulties in reading, especially
those with severe and profound hearing loss (above 70 decibels),
are a high-risk group with functional illiteracy(Marschark, et al.,
2009)

> Taiwan research also found that DHH students have delay in
reading ability compared to hearing students (Lin, Huang , 1997,
Zhang, 1987; Liu, 2004; Chi, 2000), and the reading ability did not
increase with grades(Lin, Huang Y, Li, 2010).

MOTIVATION-2a

« How is the reading performance of the (Cl) children ?
> More and more Cl children have opportunities to develop age-
appropriate oral and phonological abilities (James et al., 2005;
James, Rajput, Brinton, & Goswami, 2007). There may be more
potential to develop reading performance.
> reading performance of Cl children is very different (DesJardin,

Ambrose and Eisenberg, 2009)



MOTIVATION-2b

% Some school-age Cl children have the same ability to read with
their hearing peers (Huang , 2012; Geers, 2003; Spencer, Gantz, &
Knutson, 2004).

% The reading of many elementary and junior students is still
significantly behind their hearing peers (James et al., 2007;
Spencer, Barker, & Tomblin, 2003; Vermeulen, van Bon, Schreuder,
Knoors, & Snik, 2007).

MOTIVATION -2c

% DesJardin, Ambrose, and Eisenberg (2009) believe that the reading

ability of Cl children is highly variable. It may be due to early literacy
skills or due to the different of their reading and writing

environments.



Motivation-3a

% Parent-child co-reading books is the most effective method to
promote the emergent literacy, also the basis for the development
of later phonology and reading abilities (Burgess, Hecht, & Lonigan,
2002; Hoover, 2002).

% Recent study shows that 88.75% of today's parents in Taiwan
reported that they read to their young hearing children from birth to
age six (Tsai, 2010).

MOTIVATION-3c

% Some scholars are concerned that DHH students may be exposed
to fewer reading opportunities than hearing peers because they
need to spent much time on auditory and speech training(Nover,
et al., 2002).

% However, at present, there is limited knowledge of parental-child
co-reading for DHH children with small sample sizes (Berke, 2013;
Dirks & Wauters, 2018; Napoli et al., 2015;Swanwick, 2007).



PURPOSE OF RESEARCH

o 2

To explore the To compare the To explore the
development of experience of relationship between the
reading for DHH and  parental-child co- parental-child book-
hearing children from  reading, emergent reading experience and

reading , and reading
ability between DHH
and hearing children.

the emergent reading
and early reading ability.

preschool to primary
school through 3
years longitudinal
studies.

FRAME of the study

1.start co-reading time 1. Phonological awareness
2.co-reading duration 2. Naming

each time 3. Oral vocaburaly
3.pattern of interaction 4. Print awareness

1. Word recognition
2. Reading
comprehension




RESEARCH QUESTIONS

® ® ®

Is there any difference Is there any Is there any difference
in parental-child co- difference in in reading ability
reading experience emergent reading between DHH and
between DHH and skills between DHH hearing children?

hearing children? and hearing children?

RESEARCH QUESTIONS
How does parental How experiences of How Emergent
co-reading predict parent co-reading can reading skills
children’s Emergent predict reading pred{ct reading
reading abilities(word abllltleg(yvord
recognition, reading recognition,

erformance ? _ .
? comprehension) ? reading

comprehension) ?




CRITERIA OF PARTICIPATE

ge Language

5-7 Mandarin

Hearing ) NO 5-7  Mandarin



METHOD--PARTICIPANTS

Age at the
first year

5-6
6-7

Total

DHH

12

23

35

Hearing

19

27

46

Hearing loss of Better ear of DHH children

Total

31

50

381

Min.

Max.

Mean

Std. Deviation

Skewness

Kurtosis

30

120

82.29

28.66

-0.464

-1.018




The time of Data collecting

The first year(5-7 y) F

BParental co-reading The second year(6 8 y)

+Start co-reading time The third year (7_9y)
+Co-reading duration

BReading abilities

+Pattern of interaction +Word recognition mReading abilities
BEmergent reading *Picture-book Reading | .si.c of Chinese
comprehension Characters

+QOral vocabulary
+*Phonology awareness
*Print awareness
+*Naming

+Reading comprehension

Method-assessment Tools

> A > B. » C,
> Parent-child > Emergent » Reading
co-reading reading performance
. . EXPRESSIVE CHARACTER
> 1.“Questionnair VOCABULARY word
] TEST (REVT)
e on Pre school > 2 PHONOLOGY recognition
Parenting and AWARENESS test ~ 2 PICTURE-
; : > 3PRINT- '
te read¥ng AWARENESS BOOK
Interactive INVENTORY reading
Status” ~ 4RAPID compre-
AUTOMATIZED

. )
NAMING TEST hension test



Test of Nonverbal Intelligence-Third Edition(TONI-3)

This test uses abstract graphics to assess the ability to solve
problems. Its main functions is to estimate intelligence, cognitive

function, and academic trends.
/4 to 16 years old
/30 minutes

/Individual testing, group testing .
Reliability: test-retest .91

O

O &

N

1

Validity: Criterion-related .78

Norm: (M = 100/SD = 15). || X

b8 0

A.PARENT-CHILD CO-READING

T4

A-1"Parent-child co-reading experiences inventory”

1. 2.

Starting co-  Co-reading
reading time duration
each time

3.

Pattern of
parent-child
Interaction




PARENT-CHILD CO-READING

There are questions in the Likert four-point scale about start
co-reading duration, and types of parent-child interaction.

The Questionnaire provided reliability and validity, such as

pre-test and the internal consistency reliability (Cronbach's
Q).

B-1 RECEPTIVE AND EXPRESSIVE

VOCABULARY TEST (REVT)

> To measure the performance of children's
vocabulary competence
> Two subtests
> Receptive vocabulary
> Expressive vocabulary

» Three to six years old

> Individual test

> Reliability: Cronbach alpha = .80, test-retest = .80

» Discriminant validity (language disability VS Typical)
> Norm



B-2 PHONOLOGY AWARENESS

> Phonetic symbols » Cronbach alpha: .72~.90

recognition » Split-half reliability:
> Phoneme blending 68~.90

» Initial consonant > Test-retest reliability:
deletion 69~.89

» Tonal discrimination  * Discriminant validity
» Norm

B-3 PRINT-AWARENESS INVENTORY

The “Preschool Children’s Print Awareness Assessment “ developed by Zeng (2013) was
used to test the print awareness of the children.
The assessment can be divided into three dimensions, which are:

graphic awareness: concept about print: Functions of print:
The content of the test The contents of the test include understanding the
includes whether the text ~ Include the knowledge of the meaning of the title,
in the picture can be cover of the book, the position | nderstanding the content
perceived and the text of the title, knowing to read of the story represented by
can be transmitted. the left page before reading the contextual pictures, and
the right page, and knowing understanding the textual
the sentence.Reading from left ¢ nctions.
to right, etc.



B-4 RAPID AUTOMATIZED NAMING TEST

BA%2 TX Hess TR $Ew s PX
= g =

NeFer #®@X EH H_ H B W 45213 14352
NO®FE VDN«  HE B EIE B 15342 353214
FEEY @eF@®T W /H H B [ HE 31524 13254
FEl®*l  E@F0@ (EEE [N HE 53124 31452
FEl@N® IF @« BB B HEE 21453 52314__

B- 4 RAPID AUTOMATIZED NAMING TEST

@ four subtests: numbers, phonetic symbols, colors, and pictures.

® Kindergarten ( 6y ) to 6 th grade (12y)

® Individual testing

® Test time:About 10 minutes

@ Reliability
Test-retesting reliability
numbers .77; phonetic symbols .75 ; colors .78 ; pictures .74

® Validity
1.The speed of naming and other reading related abilities are all significantly
negatively correlated;
2.The naming speed of reading disabilities children are significantly slower
than those of typical peers in primary school grades.



C-1 TWO-CHARACTER word recognition

50 words
the highest frequency of 5,480 words from 122 picture-books E i

two-character words
Participants read aloud the words printed on the word card.
Score one point for the correct answer of one word cards.

]
The test-retest reliability was .988
The average correct percentage on the one first grade typical students
was 68.23% (range 0-100%, standard deviation 35.98%)

C-2 PICTURE-BOOK READING

COMPREHENSION TEST

- R
3 8 B HO08 Rl BN -
— T

4




N2> 30 /- I’

C-2 PICTURE-BOOK READING COMPREHENSION
TEST

» developed by Liu & Liu( 2014).
» 18 multiple-choice questions

> Reliability
» The internal consistency reliability (Cronbach’s Alpha) was .799,
» Spearman-Brown's half confidence was .721,
» test-retest reliability was .875.

» The average correct percentage of first grade typical students was
82.38% (range 21.11-100%, standard deviation 16.33%),



METHOD--STATISTIC ANALYSIS

Analysis of variance, ANOVA
Pearson product-moment correlation

RESULTS




By

Question 1

Is there any dlifference in parent-child co-
reading experience(start co-reading time,
reading duration, pattern of interaction)
between DHH and hearing children?

0 Comparing the between

DHH and Hearine

M Hearing
@ DHH

Pearson Chi-

Square=7.64,
p=.02

0-2y 2-4y 4-6y

Starting time of co-reading




Summary for Q1

There is significant difference between DHH and
Hearing on the start co-reading time.
There is no significant difference between DHH
and Hearing on:

1. Reading duration each time ( less than 10 mins,

10mins above)
2. Pattern of interaction ( dialogue, instruction )

|
Question 2

Is there any difference in emergent reading
skills (oral vocabulary ability,phonological
awareness, print awareness, rapid
automatized naming) between DHH and

hearing children? “




Receptive and Expressive Vocabulary

121.27 120.11 B Hearing

B DHH

Expressive
vocabulary, t=-

receptive vocabulary expressive vocabulary whole test

rapid automatized naming

Phonology Awareness

9716 94.81 99.26

B Hearing
B DHH

Initial
Consonant
Deletion (t=-
_ Tonal ) Initial Phone_me Phonetic
. 3 5 P p — O discrimination cz:f;r;nt blending resmyn;ﬁmz )

Phonological Awareness




Rapid Automatized Naming

B Hearing
B DHH

No significant
difference

numbers phonetic symbols colors pictures

rapid automatized naming

Print Awareness

B Hearing
B DHH

Graphic Awareness:
t=-.3.77,p=.001

Concepts about print: <
t=-4.23, p=.000 :

Functions of print:
t=-2.90, p=.005

graphic concepts about functions of print whole inventory

Whole inventory: awareness print

t=-4.67, p=000 print awareness
A |



Summary for Q2

> There is significant difference between DHH and
Hearing

Significant difference

*

Oral vocabulary
(expression)

*

Phonology awareness
(initial consonant
deleting)

*

(all sub-test)
\.____ |

Print awareness

Question 3

Is there any difference in reading
performance at 6-8 years old (two-
character word recognition, reading
comprehension) between DHH and
hearing children?




Reading Performance

B Hearing
B oHH

Two-character
word recognition:
t=-.235, p=.029

Picture-book reading

. two-character vocabulary picture-book made
CO m p re h e n S | O n : recognition comprehension
t='2.73, p= 009 Reading performance

Summary for Q3

> There is significant difference between
DHH and Hearing children

Significant difference

Word recognition

Reading comprehension




Significant difference between
children with and without hearing
loss
Parent-child co-reading Start co-reading time o
Reading duration each time
Pattern of interaction
Emergent skills Oral vocabulary #(expressive)
Phonology awareness #(Initial consonant deletion)
Print awareness O(all sub-test)
Naming
Reading ability word recognition o
Reading comprehension (o)

Question 4
How does parental co-reading predict

children’s EM performance?




[s oral vocabulary performance difference depending on the
experience of parent-child co-reading?

Reception Expression Whole test
F p F p F p

Start co-reading .021 .018

time 2.82 .07 4.22 (1>2) 4.41 (1>2)

Co-reading duration 0.10 1903 0.36 701 0.05 948
each time

Pattern of 0.53 471 0.33 571 1.12 296
interaction

Note, 1: 0-2 years old, 2: 2-4 years old, 3: 4-6 years old

[s print awareness performance difference depending on the
experience of parent-child co-reading?

graphic Concepts Functions of Whole
awareness about print print test
F p F p p F p
Start co- .003
.031 .021 .030
reading 3.68 4.08 3.07 6.51 (1,2>3
time (1>3) (1>3) (1,2>3) )
Co-reading .035
duration 2.37 .062 2.42 .057 2.76 (20min.+ 1.74 .153
each time >10min)
Pattern of 0.44 508 3.89 .053 0.48 493 3.34 | .073
interaction

Note:1: 0-2 years old, 2: 2-4 years old, 3: 4-6 years old




Is phonology awareness performance difference depending on the

experience of parent-child co-reading?

Phonetic Phoneme {dE] Tonal Whole
. consonant L .
symbol blending . discrimination test
deletion
F p F p F p F p F p
Start co- .002 .000 .001 .001
reading 2.20 .119 7.15 (1>3 9.78 (1>2, 8.07 (1>2, 8.12 (1>2,
time ) 3) 3) 3)
Co-
reading 0.14 | .937 | 1.28 291 0.64 592 0.64 590 | 0.07 | .977
duration
each time
Patternof | Je | 187 | 0.35 555 0.59 446 0.03 856 | 0.16 | .692
interaction

Note:1: 0-2 vears old, 2: 2-4 years old, 3: 4-6 years old

[s rapid automatized naming performance difference depending on
the experience of parent-child co-reading?

Phonetic .
numbers colors pictures
symbols
F p F p F p F p
Start co-
reading 0.37 .694 1.82 .173 1.06 .353 0.55 .582
time
Co-
ALl 0.20 .898 0.89 453 0.39 758 0.09 966
duration
each time
e 393 1.64 207 0.78 381 0.66 420
interaction




Summary for Q4

Oral vocabulary Print awareness | Phonolgy Naming
awareness

# o #

(Expression) (all sub-test) (phoneme blending,

Start co-reading

. initial consonant
time

deletion, and tonal
discrimination)

Co-reading
duration each
time

Pattern of
interaction

QS
How experiences of parent co-reading
can predict the Chinese word
recognition and reading

comprehension?




ANOVA: reading performance by parent-child co-
reading

Picture-book two-character
reading word

comprehension recognition

F p F p
Start co-reading time 2.73 .074 0.89 416
Co-reading duration 0.58 .631 1.82 .155

each time

Pattern of interaction 0.41 524 0.31 .578

Question 6

> How Emergent reading skills predict
reading abilities?




Could Oral vocabulary performance predict

reading performance?

Picture-book reading

Two-character word

comprehension recognition
Receptive vocabulary 454 %% 322%*
Whole test 281 264

Note:*p<.05; **p<.01

Could phonology awareness predict reading

performance?

Picture-book reading

Two-character word

comprehension recognition
Phonetic symbols .549%** A446%**
Phoneme blending 636%** 124
Initial consonant deletion 569** .395%*
Tonal discrimination A37** A416%*
Whole test .728%** .305%*

Note:*p<.05; **p<.01




Could print awareness predict reading

verformance?
Picture-book reading | Two-character word
comprehension recognition
Graphic awareness .605** 497 %*
Concep’Fs about SOE** 553
print

Functions of print 485%*% 577**

Whole test .638** .295%*

Note:*p<.05; **p<.01
A |

Could Rapid automatized naming predict reading
performance

Picture-book
reading
comprehension

Two-character
word recognition

numbers -.502%* -.533%*
Phonetic symbols -.428** -.255
colors -.307** -.184

pictures -.390** -.412%%*

Note:*p<.05; **p<.01
|



Summary for Q6

Emergent skills

Word recognition

Reading comprehension

Oral vocabulary # #
(receptive vocabulary) (receptive vocabulary)
Phonology awareness # o

(phonetic symbols, initial
consonant deletion, and
tonal discrimination)

(all sub-test)

Print awareness

#
(graphic awareness,
functions of print)

o
(all sub-test)

Rapid automatized naming

#
(numbers, pictures)

o
(all sub-test)

Word recognition Reading

comprehension

Parent-child co-reading Start co-reading time

Reading duration each time

Pattern of interaction

Emergent skills Oral vocabulary

Phonology awareness

Print awareness

O|O| 0| | | | %

x
x
x
#
#
#
#

Rapid automatized naming




DISCUSSION

DISCUSSION ---Q1

> Parents of hearing children started to read earlier
(birth to 2) while parents of DHH children started

later from 2 to 4.
> Why?

> Parents of DHH children were occupied with dealing with their
child’s hearing loss and finding oral interventions.
> Parents did not know how to reads to their DHH children and

needed support from SLPs and Audiologists.



DISCUSSION ---Q2

» There is significant difference on oral
vocabulary, phonology awareness, print
awareness, BUT not naming.

> the quanitity and quality of language input in

overall Chinese oral language is severely
reduced due to hearing loss (deafness),

DISCUSSION ---Q2

, print
awareness, BUT not naming.
> They did poorly on Print awareness because
they have fewer experiences with co-reading
with parents.
> The did the same on naming because it is not
dependent on language or level of loss, and the

~ chidrenwere matched nonverbal Q.



DISCUSSION ---Q3

> There is significant difference on word
recognition and read comprehension
with DHH performer lower.

> Why ?

>
\_______________________________________________________________|
> Less Language imput because of the hearing
> then this effects the various discrete Emergent

Literacy skills (i.e. oral vocab, PA, print awareness)
> Fewer print experience




DISCUSSION ---Q4

> Farlier children are exposed to co-
reading, the better their Emergent
reading skills, such as oral

vocabulary(OV), phonology
awareness(PA), Print awareness, but not

naming.
> Why?

DISCUSSION ---Q4

> The younger children (0 to 2) due to the critical
period or optimal time to acquire language
may have been more primed to learn language
and this bled over into their EM skills, which are
part of overall language skills.




DISCUSSION ---Q4

» No difference in OV.PA ,Print Awareness
scores with duration time or with pattern
of interaction.

>  More studies are needed and more sensitive EM assessments
tools need to be addressed.

DISCUSSION ---Q5

> No significant difference between parent
co-reading (across 3 conditions) on word

recognition and reading comprehension.

> Reading is complexity process
> simply parental co-reading is not sufficient

> Children need more experiences being read to and reading
stories on their own.




DISCUSSION ---Q6

> Children with more EM skills¢ OV, PA, Print
awareness, and naming had higher word
recognition and reading comprehenison.

> because reading skills can be build upon oral language
> Fast naming helps with working memory, so it will benefit reading
comprehension.

CONCLUSION




n CONCLUSION

I. DHH's reading related skills are
behind to their hearing peers.

A)DHH’s reading skills at 6-8 years old
are behind to their hearing peers.

B)DHH’s emergent skills at 5-7years old
are behind to their hearing peers.

-
> (O)The start co-reading time of DHH is
slower than that of their hearing peers.



> [l Earlier the start co-reading time,
better the EM skills (Oral vocab, PA,
Print Awareness)

> lll. The better emergent skills ,
the better the reading skills.




Suggestion 1

» Earlier is better.

> The time to start parent-child co-reading is very
important to develop these EM skills (Oral vocab,
PA, Print Awareness)

\ -]
Suggestion 2

> How to promote the Emergent reading
skills at 5-7 years old is very important to
reading skills at 6-8 years old.

» Especially to the children with hearing
loss



> Thank you for your attention.
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