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Objectives: The present study aimed to investigate the effectiveness of an online dialogic 
storytelling program on vocabulary skills (picture, relative, and oral vocabulary skills) of hard 
of hearing children.

Methods: In this experimental study with pre-test-post-test and a control group design, 34 
mothers of hard of hearing children participated. Children’s ages range from 4 to 6 years and 
they were selected from aural rehabilitation centers in Tehran. They were assigned randomly 
into the experimental (n=17) and control (n=17) groups that were matched for age and sex. 
Before starting the online dialogic storytelling program, the children took the Test Of Language 
Development (TOLD-P: 3). The online dialogic storytelling was done 20 minutes a day, 3 days 
a week for 12 weeks for mothers and their children. After completion of the program, the 
language development test was administered to both groups as the post-test. The data were 
analyzed by 1-way Analysis of Covariance (ANCOVA).

Results: The results showed that the vocabulary skills, picture, relative and oral vocabulary 
of the experimental group significantly improved after participating in the online dialogic 
storytelling sessions (P<0.001)

Discussion: Storytelling is one of the most effective ways to improve the vocabulary skills 
of hearing-impaired children and it seems that storytelling needs to be included in their 
rehabilitation programs.
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Highlights 

● Hard of hearing children often struggle with incidental learning and require vocabulary intervention to increase 
their lexicon.

● An effective vocabulary intervention is a dialogic storytelling. 

● During dialogic storytelling, the adult and child use the book as a shared referent, engaged in the PEER (prompt, 
evaluate, expand, repeat) cycle using the CROWD (completion, recall, open-ended questions, Wh-prompt, and dis-
tancing) question prompts, and focus on the pictures.

Plain Language Summary 

Vocabulary delay is one of the most difficult problems that children with hearing loss face during language acquisi-
tion. So treating these problems should be considered in deaf and hard of hearing children. Many previous studies have 
examined the dialogic storytelling program. The results of this study showed that online dialogic storytelling can im-
prove vocabulary problems in a given group. Parent-child interactions of high quality and the use of pictorial materials 
are likely the key success factors in the program.

1. Introduction

eaf and Hard of Hearing (D/HH) chil-
dren are one of the largest groups of 
children with special needs [1]. The 
average annual birth rate of infants 
born with hearing disabilities across 
the world is estimated as 1 to 3 chil-

dren out of every 1000 [2]. Language development in 
D/HH children occurs very slowly [3] and the absence 
of vocabulary (i.e. lexical) skills is taken into account as 
one of the problems faced by these children while learn-
ing a language [4]. For example, a comprehensive study 
investigating vocabulary skills in D/HH children aged 
4.5 to 18 years reported that average vocabulary skills 
in these individuals were similar to those in children at 
the age of 5-7 years [5]. The results of a review study 
[6] also demonstrated that only 10 studies had adopted 
interventions on vocabulary skills in D/HH children, 
and no more than 2 studies had shed light on learning 
vocabulary [7, 8]. Since 2010, there has been a rising 
trend in the number of intervention studies [9-11], but 
most of these investigations have been performed on 
individuals in the age group of 8 to 12 years [7, 8, 10, 
11]. Although intervention is important for older D/HH 
children, it is better to start lexical interventions sooner 
[12, 13] because vocabulary knowledge can predict later 
advances in the language [14], literary [15], and read-
ing skills in children [4, 16, 17]. Numerous studies have 
further revealed that positive family environments and 
parental involvement in the education of D/HH children 
can be associated with numerous aspects of the develop-

ment of words and speech [18, 19]. D/HH children have 
problems with vocabulary learning because of their lim-
ited opportunities for incidental learning of vocabulary 
[20], few linguistic interactions with adults [21], reduced 
interactions while reading books at home because of 
communication difficulties [22], and parents’ tendency 
towards underestimating linguistic abilities and needs of 
D/HH children [21]. Such individuals usually need more 
direct educational strategies to increase their vocabulary 
knowledge [20]. 

Dialogic Storytelling (DS) has been thus recognized as 
one of the significant strategies for enhancing vocabulary 
learning in children since it provides numerous opportu-
nities for learning new words through rich linguistic in-
teractions and conversations using familiar contexts [23, 
24]. Besides, words are broadened during DS as parents 
discuss new vocabulary with their children [25]. For the 
first time, DS was introduced by Whitehurst [26]. The 
instructions for DS are based on the theory that children 
learn language skills through practice and feedback with 
the help of adults that act as scaffolds in their interactions 
with them [27, 28]. In other words, DS exploits medi-
ated learning through a person with more knowledge 
and familiar background to create much more complex 
conversations and learn new words [27]. The main goals 
of DS are to encourage active participation, to provide 
feedback, and to adapt storytelling practices constantly 
to language development in children [23]. DS can be 
fulfilled at three levels of introducing new vocabulary, 
practicing and expanding vocabulary, and linking book 
contents to children’s experiences [29]. All through DS, 
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an adult can raise several questions about illustrations or 
content of a storybook using 5 types of items labeled as 
CROWD strategy (completion, recall, open-ended ques-
tions, Wh-prompt, and distancing) and then, follow a 
PEER (prompt, evaluate, expand, repeat) sequence in 
each question in which prompting, evaluating responses 
by children, and then expanding responses prompted, 
and finally repeating expanded responses are imple-
mented [26]. 

Numerous studies have revealed that DS can have a 
positive impact on vocabulary development in children 
at risk of hearing loss [30-32] as well as D/HH children 
[33, 34]. In this respect, Fung’s study [34] is one of the 
few investigations examining the effects of DS based on 
the development of receptive vocabulary skills in D/HH 
children. In this study, 28 D/HH children and their moth-
ers participated in an intervention program for 8 weeks 
with a pre-test and post-test, which consisted of three 
groups: DS, typical, and control. Then, the parents ful-
filled DS using items of CROWD strategy attached to the 
storybook as well as a series of picture cards. The results 
of the study showed that the post-test scores of receptive 
vocabulary skills in the DS group were higher than those 
in other groups. Also, Trussell conducted a case study in-
volving a teacher and 6 pre-school D/HH students using 
DS through raising questions in the CROWD strategy 
about the story and following the PEER sequence. The 
results of this study revealed the positive effect of sto-
rytelling based on expressive vocabulary skills as well 
as an understanding of the meanings of the words in the 
context of the story [33]. 

Nowadays, DS continues its growth path through dis-
tance education via electronic books (e-books) [35] 
since such books endowed with interactive touch screens 
can provide the possibility of building and strengthening 
parent-child interactions, teaching DS techniques [36] 
for all families with different socioeconomic statuses 
[37], making changes in story backgrounds and magnify 
pictures as well as using animations and sound effects 
for better understanding of complex and abstract words 
(e.g. the concept of flying can be displayed better in a 
movie format rather than a still image) and reading sto-
ries by narrators [38-40]. To minimize differences in op-
portunities for delayed language learning in children in 
low-income families, they should have access to touch 
screens [41] because distance education can lead to high 
levels of satisfaction in family and children and also pro-
vide high-quality services, at low costs across the world 
[35] . In this study, we aimed to investigate the effective-
ness of an online dialogic storytelling program on the 
vocabulary skills of deaf or hard of hearing children.

2. Methods

In this experimental study with pre-test and post-test 
design and a control group, 34 mothers of hard of hear-
ing children participated. The study population included 
all children aged 4 to 6 years (Mean±SD age: 5.37±1.03 
years) referring to Family and D/HH Children Centers 
in the city of Tehran, Iran, in 2018-2019. The study sam-
ple was 17 children in each group using convenience 
sampling methods concerning inclusion criteria (D/HH 
children with hearing aids or cochlear implants, use of 
spoken language, hearing parents, Persian-speaking par-
ents and children) and exclusion criteria (physical disor-
ders, loss of motor skills, severe vision problems, lack of 
parent-child involvement in the intervention program for 
more than two weeks, participation in programs similar 
to the one implemented in this study) and based on a 
sample size formula with 80% test power and 5% test 
error. Considering the probability of sample loss, 17 in-
dividuals were selected for each group and thus a total 
of 34 children.

To measure vocabulary skills, we used the modified 
version (the third edition) of TOLD test (The test of lan-
guage development-primary, TOLD-P:3). This test was 
developed by Newcomer and Hamill in 1977 to assess 
language development in English-speaking children in 
the United States [42]. This test was also standardized by 
Hasanzadeh and Minaii (2001) and was initially trans-
lated into Persian and then adapted to Persian culture. 
Checking it qualitatively, this test was administered pre-
experimentally, experimentally, and finally on 1235 pre-
school and elementary school children (4 years up to 8 
years and 11 months old) in the city of Tehran, Iran. The 
reliability of this test was confirmed using the internal 
consistency method and the Cronbach alpha coefficient 
of 0.98. This test comprised 9 subtests (6 main subtests 
and 3 supplementary ones). The main subtests include 
picture vocabulary, relative vocabulary, oral vocabulary, 
grammatical understanding, sentence imitation, and 
grammatical completion. The supplementary subtests 
also contain word discrimination, phonemic analysis, 
and word articulation. In this study, three main subtests 
of picture vocabulary, relative vocabulary, and oral vo-
cabulary measuring lexical skills were employed [43].

Study procedure

Upon obtaining the approval by the Ethics Committee 
of the University of Social Welfare and Rehabilitation 
Sciences and before launching the study, it was registered 
with the ethical code of IR.USWR.REC.1396.399. After 
receiving the permit from the University of Social Wel-
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fare and Rehabilitation Sciences to conduct the study and 
obtaining the letter of introduction to attend Family and 
D/HH Children centers, several meetings were held with 
relevant officials and the required information about the 
purpose and the procedure of the study were presented. 
Then, the parents signed consent forms regarding their 
children’s participation in the study. All parents with D/
HH children aged 4 to 6 years referring to the given cen-
ters and meeting the inclusion criteria completed demo-
graphic characteristics information questionnaires. After 
that, 34 D/HH children and their parents were selected. 
The pre-test was also fulfilled using TOLD-P: 3 to assess 
lexical skills in these children. After determining the ho-
mogeneity of the children based on their age and gender, 
they were randomized into the experimental and control 
groups. Next, a one-session educational workshop on 
DS was held for mothers of D/HH children in the ex-
perimental group in the form of groups of three and four 
individuals and then these mothers were added to a chan-
nel at Telegram App. After completion of DS sessions, 
the post-test using TOLD-P: 3 was implemented to as-
sess lexical skills in D/HH children. Finally, the data ob-

tained from 34 children were analyzed through statisti-
cal methods (2 participants were excluded). To observe 
ethical principles, mothers in the control group were also 
added to the given channel following the completion of 
the intervention sessions. The data obtained before and 
after the intervention sessions were analyzed using a uni-
variate Analysis of Covariance (ANCOVA).

Dialogic Storytelling (DS)

Dialogic Storytelling (DS) was conducted online at the 
Telegram App. For this purpose, mothers of D/HH chil-
dren in the experimental group were added to a channel 
at Telegram App, called parent-child storytelling chan-
nel. These mothers were required to be online three days 
a week at certain hours for 12 weeks. Every day, a story 
along with relevant pictures and videos as well as ex-
planations, questions, and supplementary activities were 
posted on the channel, and parents were allowed to ask 
their questions. Finally, they could share images, videos, 
or audio recordings related to their storytelling and extra 
activities in the previous session with other members of 

Table 1. Contents of dialogic storytelling sessions

Sessions Objectives Storybooks Activities

Weeks 
1-6

Level one

Introducing new 
vocabulary

Rosie’s walk (by Pat Hutchins)
Good thing you’re not an octopus! (by Julie 
Markes, Maggie Smith)
Lizzy and Skunk (by Marie-Louise Fitzpatrick)
Ready for anything! (by Keiko Kasza)
Kisses for daddy (by Frances Watts)
Frog finds a friend (by Max Velthuijs) 

Asking wh-questions; e.g. What is this? What is he/
she saying?
Following responses to questions; e.g. so What color 
is that? What is it used for?
Asking children to repeat new words
Helping children if needed 
Talking about what children like
Encouraging and admiring children

Weeks 
7-10

Level two

Practicing and 
expanding

Elmer (by David McKee)
Something else (by Kathryn Cave)
Just a minute (by Yuyi Morales)
Grandpa’s angel (by  Jutta Bauer)

Asking open-ended questions; e.g. What do you see 
on this page? Explain more about it?
Following responses by children and expanding them, 
as well as adding one or two words to responses pro-
vided by children
Asking children to repeat expanded responses
Helping children if needed
Allowing children to choose a theme and talk about it
Encouraging and admiring children

Weeks 
11-12

Level Three

Associating 
story content 

with life experi-
ences

How to heal a broken wing (by Bob Graham)
Mr. Postmouse’s rounds (by 
Marianne Dubuc)

Asking questions about the story plot; e.g. then What 
did he/she do? Why was she sad?
Asking questions related to children’s personal expe-
riences and past events; e.g. Have you ever seen an 
elephant? Have you ever had a teddy bear?
Helping children if needed
Encouraging and admiring children
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the group. At the end of the session, the list of those pres-
ent in the session was posted on the channel. It should 
be noted that parents had time to practice storytelling for 
their children after each session. In this study, DS was 
conducted at three levels: at level one, parents intro-
duced new vocabulary; at level two, some new vocabu-
lary was practiced and expanded, and at level three, book 
content was associated with children’s experiences. Dur-
ing storytelling, parents also employed DS using 5 types 
of items i.e. CROWD strategy to ask questions about the 
pictures or the content of the storybooks from their chil-
dren. The questions were as follows (Table 1):

Completion, including filling in blanks (e.g. Elmer was 
a/an ...elephant)

Recall, comprised of questions in which children need-
ed to remember details about a story or pictures in a book 
(e.g. What animals told good morning to Elmer?)

Open-ended questions, i.e. questions that had more 
than one-word responses and there were usually several 
acceptable responses to these types of questions (e.g. 
How did Elmer feel?)

Wh-questions, including questions like who, what, 
where, when, and so on. In these questions, children did 
not need to remember anything because the response 
needed to be in the picture of the book in front of them 
(e.g. Look, what this tree is called?)

Distancing, that is, questions in which children needed 
to associate the content of a story to their own life expe-
riences (e.g. Elephants played an instrument on Elmer’s 
birthday, what do you do on your birthday?) 

Then, each time parents were asking questions from 
children parents, they were required to follow the PEER 
sequence, including prompting (parent: What this tree is 
called?), evaluating responses by children (child: a berry 
tree, parent: yes), expanding responses (a wild mulberry 

Table 2. Demographic characteristics of groups in terms of age and gender

Variables Group 4 Years Old 5 Years Old 6 Years Old

Age

Control 6 7 4

Experimental 6 7 4

Total 12 14 8

Gender

Group Female Male

Control 10 7

Experimental 10 7

Total 20 14

Table 3. Descriptive indices of lexical skills in the experimental and control groups

Groups Variables
Mean±SD

Pre-test Post-test

Control

Picture vocabulary 6.06±1.95 6.29±1.79

Relative vocabulary 8.53±2.00 9.29±1.57

Oral vocabulary 8.59±1.37 9.12±1.76

Experimental

Picture vocabulary 6.35±1.54 8.82±1.81

Relative vocabulary 9.41±1.06 12.35±1.41

Oral vocabulary 9.41±1.28 11.88±1.80
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plant), and repeating expanded responses by children 
(child: a wild mulberry plant). The ultimate goal of DS 
was that children could tell the story independently. The 
obtained data were analyzed by 1-way Analysis of Co-
variance (ANCOVA).

3. Results

According to Table 2, both experimental and control 
groups were homogenized in terms of age and gender. 
Descriptive indices for vocabulary skills in both experi-
mental and control groups at pre-test and post-test stages 
are presented in Table 3.

Table 3 shows descriptive indices of vocabulary skills 
for the experimental and control groups at the pre-test 
and post-test stages. Accordingly, it could be concluded 
that the mean scores at the pre-test and post-test stages in 
the control group were not changed significantly, but an 
increase was observed in the post-test scores compared 
with those in the pre-test stage in the experimental group.

To observe the assumptions of univariate ANCOVA, 
the normal distribution of the variables was evaluated 
using the Kolmogorov-Smirnov test. Based on the re-
sults and given P˃0.05 calculated for all variables, the 
assumption of a normal distribution of scores was con-
firmed. To verify the homogeneity of variance, Levene’s 

test was used (Table 4). As shown in Table 4, the as-
sumption of homogeneity of variance for both groups is 
not significant.

To investigate the study hypothesis i.e. “DS improves 
vocabulary skills of D/HH children,” univariate ANCO-
VA was employed (Table 5).

Considering the results of univariate ANCOVA, com-
paring picture, relative, and oral vocabulary skills with 
the F statistics of 29.343, 36.279, and 22.341, respec-
tively, between the experimental and control groups at 
the post-test stage, the research hypothesis had been con-
firmed (P˂0.001). So, involvement in the DS program 
had led to significant growth in vocabulary skills in D/
HH children in the experimental group. With respect to 
the size effect, it could be settled that 49% of the changes 
in picture vocabulary, 54% of variations in relative vo-
cabulary, and 42% of those in oral vocabulary were due 
to their involvement in the DS program.

4. Discussion

The results of this study revealed that D/HH children 
using an auditory-verbal technique to communicate skills 
could yield more profits through learning vocabulary via 
parent-child DS using illustrated e-books. In this study, 
D/HH children in the experimental group in all three lev-

Table 4. Levene’s test results for the analysis of homogeneity of variance in the study groups

Pdf 2df 1F StatisticVariable

0.7853210.861Picture vocabulary

0.9263210.754Relative vocabulary

0.5763210.496Oral vocabulary

Table 5. Results of univariate ANCOVA to compare lexical skills in the experimental and control groups

Variable Source of Change Sum of Squares df Squared Mean F Statistic P Effect Size

Picture vocabulary
Pre-test 56.563 1 56.563 36.964 0.00 0.544

Group 44.901 1 44.901 29.343 0.00 0.486

Relative vocabulary
Pre-test 27.840 1 27.840 19.808 0.00 0.390

Group 50.992 1 50.992 36.279 0.00 0.539

Oral vocabulary
Pre-test 63.266 1 63.266 51.256 0.00 0.632

Group 27.575 1 27.575 22.341 0.00 0.419
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els of picture, relative, and oral vocabulary skills at the 
post-test stage were significantly different from those in 
the control group. The results of this study could also 
extend the findings by Fung (2005) and Trussell (2018) 
[33, 34, 44]. The main characteristics of this study were 
teaching storytelling to parents, practicing storytelling 
by both parents, using illustrated e-books, setting longer 
intervention time, and selecting a larger sample size. Nu-
merous studies have further highlighted the importance 
of parent-child interactive storytelling and have shown 
that storytelling in a typical way does not fully exploit 
the potential of parent-child interactions. In other words, 
the main component facilitating children’s vocabulary 
skills is not mere storytelling, rather it is parent-child 
interaction that plays a key role in storytelling [33, 45]. 
Previous research had also demonstrated that D/HH chil-
dren with hearing parents were less likely to communi-
cate with their hearing peers, might use less spontaneous 
communication, and were less responsive to maternal 
demands [46]. In a DS program, parents can raise a wide 
variety of questions and get engaged in interactive ac-
tivities, in which children not only enjoy the storytelling 
process but also learn more vocabulary.

Another reason for the effectiveness of DS was the use 
of illustrated books. Although D/HH children have dif-
ficulty with spoken language, they can make use of vi-
sual methods like hearing children [47, 48]. D/HH chil-
dren are often unaware of strategies such as visualizing 
or imagining to help them understand, so low hearing 
makes them have a limited semantic understanding [49]. 
One way to activate the process of understanding and 
perception which can facilitate inference in children is 
the use of pictures [33] because they can activate pri-
or knowledge of new words for children and facilitate 
learning. Thus, children are forced to have mental im-
agery of data through DS using illustrated books [50]. 
Accordingly, active processing takes place between 
the form of the word and its meaning and ultimately a 
strong link is established between them in memory [51]. 
A basic strategy that supports vocabulary learning is 
providing a clear definition along with explanations and 
examples that can help children better understand the 
meaning of the words [52]. Moreover, familiar content 
can be very useful for children [53]. The next factor that 
may be important for vocabulary learning is providing 
opportunities for processing words through analysis of 
complicated words into simple ones which provide the 
possibility of further learning and better remembering 
[54, 55]. Furthermore, practicing and repeating mean-
ingful words is also effective whose effects vary and 
depend on learning styles, children’s abilities, and type 
of words [56]. Another factor is providing opportunities 

for children to use words that are being processed and 
encoded because children should be able to use words to 
communicate and get feedback from others [57]. Con-
cerning theoretical and practical evidence, parent-child 
DS regularly exposes children to words, provides oppor-
tunities for active word processing and use, focuses on 
meanings of words in different contexts by expanding 
children’s responses or through explicit definitions of 
meanings of words, thereby improving lexical skills in 
D/HH children [58]. Enhancing frequency and quality 
of storytelling by parents can also have positive effects 
on lexical skills in such children [59]. It should be noted 
that the quality of storytelling means that parents have 
interactions and dialogues with their children in addition 
to storytelling [60-62] and storytelling techniques need 
to be taught to parents [63, 64]. Both parents also need 
to participate in storytelling, tell the story in their lan-
guage instead of reading it out, and increase the interest 
of children in reading books [64]. Besides, parents need 
to adjust their linguistic inputs to make the concepts in-
cluded in the book context and maintain children’s atten-
tion during interactions [61]. Active participation of chil-
dren during storytelling should also be preserved [65]. 
Finally, parents should increase the quality of the DS at 
all levels of storytelling by adding appropriate activities. 
It should be noted that it is acceptable to work on recep-
tive vocabulary skills for children with limited language 
skills until expressive ones are ultimately met.

One of the limitations of the present study is the lack of 
follow-up tests. Therefore, it is suggested that follow-up 
tests be implemented and multiple methods be used to 
evaluate vocabulary skills and examine the stability of 
the effectiveness of dialogic storytelling in future studies 
in other children with special needs.

5. Conclusion

Generally, parent-child DS by combining questions in 
CROWD strategy through following PEER sequence us-
ing illustrated e-books not only encourages children to 
interact but also promotes the development of vocabulary 
in D/HH children. Such advances in vocabulary skills 
can thus improve language skills in children in the long 
term. Given the ease of the practice of DS, educators and 
parents can use these techniques as a learning method to 
facilitate vocabulary learning in D/HH children.
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