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ABSTRACT

KEYWORDS

Learning words in Modern Standard Arabic (MSA) and story retelling
was tested using an e-book with dictionary. One hundred and sixtythree Arabic-speaking kindergartners were randomly divided into 5
groups. The experimental groups read the e-book with a dictionary: (1)
with a dynamic illustration and a request to vocalize the word; (2) with
a dynamic illustration without a request to vocalize the word; (3) with
a static illustration and a request to vocalize the word; (4) with a static
illustration without a request for vocalization. The control group read
the book without a dictionary. Receptive and expressive meaning of
the e-book’s words and story retelling skills were tested pre- and postintervention. Children who read the e-book with a dictionary with
dynamic presentation of target words and repeated vocalization of
the words showed improvement in target words meaning and story
retelling. Children with a lower initial level progressed more.
Educational implications are discussed.

Comprehension; vocabulary;
technology; early/emergent
literacy

Introduction
Vocabulary knowledge constitutes a major factor in language development and literacy at
school (Verhoeven & Perfetti, 2011). Current evidence shows that in diglossic languages
such as Modern Standard Arabic (MSA), called alfusha, the vocabulary of kindergartners
and first graders is particularly low compared to their knowledge of Spoken Arabic
Vernacular (SAV), called al-ammiyya (Saiegh-Haddad & Spolsky, 2014). Diglossia exists
in other cultures as well. For example, in the German-speaking parts of Switzerland, “high
German” (Hochdeutsch) is used for writing, while Swiss German (Schweizerdeutsch) is
used in daily talk.
The two varieties of Arabic are used for socially distinct functions: MSA for reading,
writing, and formal speech functions (e.g., religious sermons, news broadcasts) and SAV for
everyday conversation at home and even in the classroom (Almusa, 2003). Experts claim
that this gap makes the process of acquiring MSA more difficult for children (SaieghHaddad & Schiff, 2016), and some refer to it as learning another language (Ibrahim, Eviatar,
& Aharon-Peretz, 2005). Difficulty in MSA learning may hinder higher education success,
and consequently taking an active part as a future citizen (PISA, 2018).
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Observational studies over the years in kindergartens and elementary classrooms showed
that despite research evidence on the importance of vocabulary teaching using a narrative
(Manyak, Michelle, & Latka, 2019), or an informational text on health, science and mathe
matics (Neuman, Newman, & Dwyer, 2011), teachers typically provide limited, quick and
spontaneous vocabulary instruction (Carlisle, Kelcey, & Berebitsky, 2013). This may be seen
as a missed opportunity, since books are considered as a good source for vocabulary
enrichment and text comprehension (Cain, Oakhill, & Lemmon, 2004; Hu & Nation,
2000). Following the importance of vocabulary growth in early childhood, the National
Reading Panel in the US (National Institute of Child Health and Human Development
[NICHD], 2000) suggested several principles, including direct teaching of words, repetition,
embedding words in a meaningful context, providing children with an active role in the
learning, and using technological tools for this purpose.
In the current research, we used an e-book in Arabic which we developed based on
previous research (Korat & Shamir, 2007, 2012), that incorporates all the Panel’s principles.
We investigated word learning of Arabic-speaking kindergartners following an activity of
reading an e-book which includes a dictionary that supports learning word meanings. We
tested which e-book format supports students’ acquisition of Modern Standard Arabic
(MSA). Beyond teaching the children new target words, our aim was to investigate whether
the acquired vocabulary may positively affect children’s ability to retell the story content.
This is based on the idea that understanding the story vocabulary is an important compo
nent of text comprehension (Cain et al., 2004; Lenhart, Lenhard, Vaahtoranta, & Suggate,
2020; Lepola, Kajamies, Laakkonen, & Niemi, 2020), storyline and content (Smeets & Bus,
2014). This investigation compared static versus dynamic illustrations, which are pictorial
animated presentations of target word meaning support, as well as use of vocalization versus
no vocalization of the target words.

Theoretical background
E-books as support for word learning and story retelling
This section will ground the “Dual Coding” and the “Cognitive Load” theories and the
model for “Working Memory” through the literature as a theoretical basis for this study. In
our technological era, young children are exposed to learning language and literacy in
diverse ways, including use of e-books. Many e-books for children are digital versions of
classic printed books, and may include static or dynamic pictures and animations, back
ground music, sounds, written text, oral narration, hotspots for activation and more.
Reading well-designed e-books (without distraction from irrelevant hotspots or games)
(Korat & Shamir, 2007; Smeets & Bus, 2014) can be effective for supporting vocabulary
learning (Roskos, Sullivan, Simpson, & Zuzolo, 2016; Segers & Verhoeven, 2003) and story
comprehension. However, these results are not always consistent (Smeets & Bus, 2014).
Children’s ability to retell stories is an important part of story comprehension and was
also measured following reading e-books (Korat & Shamir, 2007; Smeets & Bus, 2014). It
was usually measured by counting the frequency of words and by telling the main ideas
focused on the story’s problem and solution. These components may capture the child’s
cognitive ability to comprehend the story’s main idea by representing the causality between
the problem and the solution presented in the story (Applebee, 1978).
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Static versus dynamic dictionary in an E-book
Previous studies that included a dictionary in an e-book with auditory and visual elements
showed that children benefitted from the simultaneous presentation of a static picture
together with a vocal explanation (Korat & Shamir, 2007). This supports Paivio’s (2007)
Dual-Coding Theory, according to which a person has two systems in working memory,
a verbal and a visual-spatial one, and learning becomes more effective when both systems
are involved in processing the information simultaneously. Thus, the nonverbal visual
presentation may contribute to more effective coding in memory and may promote learning
by preventing memory overload in the system (Clerkin, Hart, Rehg, Yu, & Smith, 2017;
Gladfelter, Barron, & Johnson, 2019). Visual presentation together with verbal word
explanations may help focus children’s attention, thus requiring less effort in the learning
process (Hegarty, Kriz, & Cate, 2003) and may be maintained better in memory (Movallali,
Rezaiyan, Adibsereshki, & Bakhshi, 2020).
Children’s e-books include not only static, but also dynamic illustrations. For example,
the representation of the word “blossomed” in the static dictionary could be a figurative
static flower, while the dynamic illustration shows an animation of a bud slowly turning into
a flower (see Korat, Levin, Ben-Shabat, Shneor, & Bokovza, 2014). Several studies found that
dynamic illustrations are particularly effective (more than static illustrations) for enriching
children’s receptive and expressive level (Korat et al., 2014; Verhallen & Bus, 2010).
Dynamic illustrations may be especially effective when children have limited vocabulary,
such as Arabic-speaking children in the case of MSA (Silverman & Hines, 2009). This is also
true for second language learners who learn more words after repeatedly hearing an e-book
with animations compared to static illustrations (Verhallen, Bus, & de Jong, 2006).
It was claimed that animations are particularly effective for learning new words and
concepts, since they require less effort during the learning process. The animations may
draw the observer’s attention and help them focus on word meaning (Hegarty et al., 2003).
On the other hand, temporal presentation via animations may cause cognitive load in the
learning process, and lead to less effective learning (Baddeley, 1986). According to the
Cognitive Load Theory (Kirschner, 2002), instructional formats that impose high demands
on working memory capacity may result in ineffective transfer of information to the longterm memory store, due to unavailable cognitive resources. As a result of this limitation,
instruction should be designed such that working memory is capable of processing the
information.
In the current research, we used short vocal word presentation of the target words and
their meanings with minimal visual animation, since we are aware that the addition of
animations may cause distractions to the story flow (Bus, Takacs, & Kegel, 2015). We aimed
to examine whether a well-designed e-book with suitable word meaning support (Korat &
Shamir, 2007, 2012) may facilitate not only children’s vocabulary learning, but also their
ability to retell the story (Roskos, Carroll, Brueck, & Widman, 2009).

Children’s word vocalizations
Previous studies with English speakers (Beck & McKeown, 2007, 2013) showed the bene
ficial effect of shared book reading on children’s word learning, particularly when “tutoring”
techniques were provided, such as saying the new words and their meanings (Hadley,
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Dickinson, Hirsh-Pasek, Golinkoff, & Nesbitt, 2016) and repetition (McKeown & Beck,
2014). Vocalization of a word involves reconstruction of items in phonological memory,
and this may support its consolidation and later retrieval from memory. When words are
repeated vocally, there is facilitation of the phonological signs together with the lexical
representation, and this may lead to increased effectiveness in internalization of word
meanings (Alt & Spaulding, 2011; Ellis & Sinclair, 1996). Previous studies have shown
that short-term phonological memory is associated with children’s vocabulary and predicts
future vocabulary development (Gathercole, Willis, Emslie, & Baddeley, 1992). Thus, the
ability to learn the sound patterns of new words depends on the ability to preserve this
representation in short-term phonological memory. Based on Baddeley’s (1986) model,
working memory includes three components: the central executive, the visuospatial sketch
pad and the phonological loop. The component which is important for lexical acquisition is
the phonological loop. It stores the phonological representation in short-term memory and
rehearses it through a verbal repetition mechanism. When a person absorbs a new word, he
or she rehearses its phonological representation automatically and repeatedly. The length of
time that the phonological representations remain in short-term memory can be prolonged
by using the vocal rehearsal mechanism (Baddeley, Thomson, & Buchanan, 1975). The
phonological loop therefore facilitates acquisition of new words by saving them in working
memory until they are consolidated in long-term memory (Baddeley, Gathercole, &
Papagno, 1998).
Word vocalization strategy for establishing the learning of new words was found to be
effective among adults (Ellis & Beaton, 1993) and children. Children as young as four used
a verbal strategy of vocal rehearsal spontaneously in serial memory tasks, such as repetition
of a series of letters or numbers (Henry, Turner, Smith, & Leather, 2000). Studies that
focused on the use of this strategy and its effectiveness for new word learning via rapid
mapping of words showed that this way is used spontaneously during learning and benefits
from using vocal rehearsal, particularly in word recognition tasks (Alt & Spaulding, 2011).
Based on existing literature, the innovation of the study is in that the children were not only
exposed to novel target words (static or dynamic visual representation) and their meaning
in the e-book, but were also asked to say the word and its meaning out loud several times.
This study is unique in the context of research available today, by using a well-designed
e-book with a dictionary to enrich vocabulary. More specifically, to the best of our knowl
edge, this is the first time that word learning is tested by comparing the teaching strategies of
a vocal explanation, a pictorial representation (static/dynamic) and word vocalization,
focusing on the uniqueness of each parameter separately, while all these teaching strategies
are tested on Arabic-speaking students and by using an e-book.

The present study
We used a randomized controlled trial to test an e-book we developed, that applies
vocalization of words and their meanings within the context of the story, in a repeated
e-book reading activity. Based on the above literature, we proposed an e-book intervention
program using four channels: (a) presentation of a dynamic illustration for word meaning
while the child vocalizes the target word and its meaning that appear in the dictionary; (b)
presentation of a dynamic illustration without vocalization of the word and its meaning; (c)
presentation of a static illustration for word meaning while the child vocalizes the target
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word and its meaning; (d) presentation of a static illustration without vocalization of the
word and its meaning; and (e) continuous reading without a dictionary (control group).
Our research questions were: (1) How will children’s initial linguistic level contribute to
word learning in the different research groups? (2) Will children learn novel words and their
meanings better after exposure to dynamic illustrations with word vocalization compared to
dynamic illustrations without repeated vocalization, static illustrations with repeated voca
lization, and static illustrations without vocalization? (3) Will learning novel words and
their meanings support children’s story retelling?
Our hypotheses were:
(1) Children’s initial linguistic level will contribute to word learning. An interaction is
expected such that children with a high initial level who are exposed to animations
with vocalization will benefit more in learning new words compared to children in
other groups.
(2) Learning novel words and their meanings will produce better gains following
dynamic illustration with word vocalization. This will be followed, in descending
order, by dynamic illustration without repeated vocalization, static illustration
with repeated vocalization, and static illustration without vocalization. The least
progress is expected to be observed following reading the e-book without
a dictionary.
(3) Learning novel words and their meanings will support children’s story retelling. The
effectiveness of the support will be similar to those above regarding word learning.

Method
Participants
This study took place in Israel, during April-May 2017. The participants included 163 Israeli
Arabic-speaking kindergartners, of whom 64 are boys (40%) with a mean age of
71.26 months (SD = 3.66) (range 68.71–74.36). A χ2 test showed that there is no gender
dependency on research group, χ 2 ð4Þ ¼ 5:85; p > :05:The participants had no developmen
tal or language difficulties, based on the teachers’ reports. Six randomly-sampled kinder
gartens participated in the study: three from an Arab Muslim town and three from a Muslim
neighborhood in a mixed Jewish and Muslim town. All kindergartens are under the central
supervision of the Ministry of Education and all work according to a similar language and
literacy curriculum. Each kindergarten class was divided randomly and equally into five
groups: four experimental and one control group.
The E-book
We used the e-book The Doll’s Nose by Miranda Haxhia (2006) which was translated into
Arabic by Espanioly, and was turned into an electronic version (Korat et al., 2014). The
book tells the story of a girl who was unable to play with her friends since she had no doll of
her own, and how she overcame the problem with her mother’s support. The e-book
includes 13 screens, and in each screen 1 novel word is explained. After the screen is read
by the narrator, an automatic explanation of the novel word is provided, and a picture
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Figure 1. A page from the e-book Anf Al Domia in the channel with a dictionary.

representing the target word appears. When a dictionary definition is provided, the story
flow is stopped and moving to the next screen is not possible (Figure 1).
Thirteen target words were chosen carefully, seven were nouns (for example,نطة-/
hent`a/- wheat) and six were verbs (i.e.,إرتطم- irtat`ama/collided). Initially, four experts
chose the 7 most novel nouns and 7 verbs from the story. Two early childhood MA students
confirmed the choice of words after reading the book “The Doll’s Nose” to 30 five-year-old
children in small groups (3–4 children). Table 1 presents the target words included in the
e-book in literary and oral Arabic and in English. The pilot study showed that the children’s
familiarity with the words was low.
The study involving the e-book included five separate reading channels: four channels
with a dictionary and one without a dictionary (control). In all channels, the narrator reads
the text of the story, and in all except for the continuous reading channel (the control
group), a bubble presenting an illustration that represents the meaning of the new word
appears automatically.
The dictionary channel differs in the manner of the visual illustration (dynamic or
static) and in whether vocalization of the novel word and its meaning is required (see
Appendix 1). The channels are: (a) reading with a dynamic dictionary and vocalizing the
word and its meaning (N = 32). At the end of reading each page, a bubble appears
automatically in which the written target word is presented, accompanied by a dynamic
illustration representing its meaning. For example, in one of the screens, the literary
Arabic word ( ملستin English smoothed) appears in the bubble and the narrator says
a short oral meaning of the word (1) (سدت
ّ  مto 3 words). It should be noted that in the
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Table 1. Target words in literary Arabic, their English translation, and their definitions which appear in the
dictionary in spoken Arabic.
Word definition in the dictionary in spoken Arabic
Nouns
ﺣﻮﻣﺮﺓ
ﻟﻌﺒﺔ
ﻣﺎﻝ
ﻃﻮﻕ
ﳏﺮﻣﺔ
ﳃﺢ
ﻭﻗﺖ ﺍﻟﻈﻬﺮ
Verbs
ﻧﻈﺮﺕ
ﺟﺮﺕ
ﻣﻠﺴﺖ
ﻓﺘﺤﺖ ﳁﻬﺎ ﻭﺍﺳﻌﺎ
ﲵﻜﺖ
ﺇﺻﻄﺪﻣﺖ

English translation

Target word in literary Arabic

Lipstick
A doll
Money
Headband
Handkerchief
Wheat
Noon time

ﺃﲪﺮ ﺍﻟﺸﻔﺎﻩ
ُﺩﻣﻴﺔ
ﻧﻘﻮﺩ
ﴍﻳﻂ
ﻣﻨﺪﻳﻞ
ﺣﻨﻄﺔ
ﺍﻟﻈﻬﲑﺓ

Observed
Dripped
Smoothed
Yawned
Smiled
Collided

ﺭﺍﻗﺒﺖ
ﺳﺎﻟ ﺖ
ﺴ ﺪﺕ
ّ ﻣ
ﺗﺜﺎﺀﺑﺖ
ﺍﺑﺘﳧﺖ
ﺍﺭﺗﴺﺖ

static channel, the picture shows a girl putting her hand on a cloth. In the dynamic
channel, the picture shows the same girl moving her hand on the cloth presenting the
movement that represents the action of “smoothing”. This is aimed at creating a more
coherent mental representation of the spoken word and the picture. The narrator utters
the target word and provides a short meaning of the word. Afterward, the narrator asks
the child to vocally repeat the target word and its meaning. (b) Reading with a dynamic
dictionary without vocalization (N = 31). The display in this channel is the same as in the
reading with a dynamic dictionary (a), but the child is not asked to vocalize the word and
its meaning. (c) Reading with a static dictionary and vocalizing the word and its meaning
(N = 33). In this channel, the illustration of the target word is static, and the narrator says
the word and its meaning and asks the child to vocalize it. (d) Reading with a static
dictionary without vocalization (N = 34). The display in this channel is the same as in the
reading with a static dictionary (c), but the child is not asked to vocalize the word and its
meaning. (e) A channel of continuous reading without a dictionary and without vocaliza
tion (N = 33). In this channel, there is continuous narration of the written text only,
without the presentation of a dictionary and without vocalization of the word and its
meaning.
Data collection
Children’s knowledge on the target words of the research and their retelling of the focal
story was tested pre- and post-intervention. The children’s general vocabulary level (PPVT)
was assessed only in the pretests.
Peabody picture vocabulary test – PPVT
Children’s vocabulary was tested using an Arabic version of a receptive test, adapted by
Hassunha-Arafat and Saiegh-Haddad (2010) to Dunn and Dunn’s (1981) PPVT. The test
includes 50 items, where each item has four illustrations. The child is asked to point to the
picture that is most suitable for the target word. Cronbach’s alpha reliability for the test in
this study was 0.82.
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Target receptive word meaning
This word test (including tests B and C) was developed by the researchers for this study. The
children were asked for the meanings of the 13 words from the e-book’s text, which
appeared in the e-book’s dictionary. These words were judged to be relatively difficult for
children of this age. The children were asked to choose the picture that best illustrates the
word’s meaning out of a set of 4 pictures. Pictures for each target word were from the same
semantic field. For example, the focal picture for the word “doll” was a girl doll. The other
pictures were: a toy teddy bear, a ball, and a building block. For the word “collided”, the
target picture shows a child bumping into a toy. The other pictures showed a child dancing,
running, and sleeping. The total score for this task ranged from 0–13. The alpha score for
this measure was .62.
Target expressive word meaning
This test includes the 13 target words in the e-book’s dictionary. Each word was vocalized
for the children one at a time, and they were asked to provide the meaning of the word. This
test was based on similar effective tests used by Aram and Levin (2004) and Snow, Cancino,
Gonzalez, and Shriberg (1989) in previous studies which tested young children’s expressive
vocabulary. The directions to the children were as follows: “I will tell you a word that
appears in the book, and I would like you to tell me what the word means”. Coding ranged
from 0–5 and was based on children’s answers as follows: 0 points for an incorrect answer; 1
point for a phonological substitution (for example, for the word nukud/نقود/money, the
child answers “mab” instead of -/mal’ – the answer includes a change in one sound of the
expected meaning of the word while preserving the rest); 2 points for a semantic substitu
tion (for example, for the word nukud/نقود/money, the answer is “dollar/shekel”, where the
answer refers to another word from the same semantic category to which the target word
belongs); 3 points for an answer that does not offer the complete meaning of the target
word, where the meaning refers to a category and/or use and/or traits that characterize the
indicated word (for example, for the word nukud/نقود/money, the child’s answer is “coin”
where the reference is to a category, or an answer that refers to usage “it is used to buy things
with”, etc.); 4 points for an answer in spoken Arabic (for example, for the word nukud/نقود/
money, the child answered the spoken form مصاري/masari); 5 points for an answer that
reflects the word’s meaning (for example, the meaning in the dictionary in literary Arabic
for the word nukud/نقود/money is نقود/mal). The maximum score on this test is 65 points.
The scale was constructed based on the answers of 30 Arabic-speaking kindergartners in
a pilot study. Cronbach’s alpha reliability for word meaning in this research was .85. The
inter-rater reliability of coding the characteristics for this test was Cohen’s kappa = .94.
Story retelling
The retelling task enabled us to measure word frequency, the expression of the main
problem and its solution. The researcher told the child: “I brought the book that was read
to you on the computer. Now, please tell me the story.” Children’s accounts were audio
taped and transcribed. The three measures used for story retelling skill were: (1) Children’s
story word frequency (Berman & Shen,); (2) Expression of the story’s main problem; (3)
Expression of the story’s solution. The story’s problem was coded using four levels: 0 = story
does not mention the story’s problem, 1 = there is reference to one aspect of the problem
(Mary, the story’s hero, has no doll), 2 = there is reference to a more severe problem (Mary
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wanted to play with the children but she could not), 3 = there is mention and a connection
between both aspects of the problem. The story’s main solution was coded using four levels:
0 = story does not mention the story solution, 1 = there is reference to one aspect (Mary
prepared a doll), 2 = there is reference to the fact that Mary told her mother about her idea
of preparing a doll, 3 = there is mention and a connection between both aspects of the
solution. Validation of the story retelling process by two raters coding 13% of the protocols
showed 90% agreement.
Procedure
Two experimenters who are Arabic-speaking educators from the Arab community specia
lizing in early childhood collected the data. Each experimenter collected pretest and posttest
data and conducted the intervention.
Pretest
All participants were tested in general vocabulary (via PPVT), a receptive word meaning test
and an expressive word test of the target words. Within the framework of the pretests, all
groups first read the e-book in the continuous reading channel. After the reading, the children
were asked to retell the story, while looking through a printed illustrated book. This story was
used to test word frequency of the children’s story retelling, expression of story problem as well
as its solution. Prior studies showed that one reading of a book is not sufficient for thorough
word learning and story comprehension (Robbins & Ehri, 1994; Sénéchal, 1997). Thus, the
possibility that the children will progress following the reading during the pretests is small.
Intervention
The children in each kindergarten class were randomly divided into five groups. The
experimenter sat with each child separately, and provided technical support if needed.
The children in each group read the book in three separate sessions, at intervals of 1–3 days
between sessions. The experimental groups that worked with the dictionary (static or
dynamic, with or without vocalization) were automatically presented with the target
words on each page while reading. For example, the narrator uttered the word “masadat”
(slipped) and provided its meaning,/malasat. “Masadat” is a word in literary Arabic in
a high register, and the word “malasat” is the spoken word in a lower register. After the
meaning was provided automatically, the experimenter said: “On each page, after the novel
word appears, you should click on the bubble, and the novel word and its meaning will
appear again”. Thus, in one reading the child was exposed to the target word and its
meaning twice, and after three separate sessions the child was exposed to the word and
its meaning six times. This intervention option presented the child with a repeated auditory
and visual representation of the target word. In the “with vocalization” channel, the child
was also asked to vocalize the target word and its meaning. The narrator asked the child to
repeat the word that was presented and its meaning out loud. For example, the child said:
“( حنطةwheat” in literary language) means “( قمحwheat” in oral language). This option
existed both in the dictionary with static illustrations and in the dictionary with dynamic
illustrations. The child thus verbally repeated each word six times after three separate
sessions with the book. The control group read the e-book in a continuous manner in
three separate sessions, without a dictionary.
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Posttests
All participants were tested again on the target novel words of the study via five tasks
focused on: receptive word test, expressive word test, word frequency in the retold story,
and expression of story problem and its solution.

Results
Children’s pre-intervention level
Several one way univariate ANOVA models were conducted in order to investigate the first
research question addressing the differences between word recognition, word meaning preand post-intervention. Table 2 presents pre-intervention measures by group, and it can be
seen that there were no differences between the groups.
However, a difference was found in the children’s initial vocabulary PPVT measure level,
F(4,158) = 2.83, p < .05, ηp2 = .07, and in production of the solution, F(4,158) = 3.67, p
= .007, ηp2 = .08. For the PPVT, a pairwise comparison with a Bonferroni correction ranking
test resulted in a difference between the control group that scored lower (M = 39.33,
SD = 7.74, the letter “a”) than the experimental group that read the e-book with a dynamic
dictionary and vocalization (M = 43.06, SD = 3.09, the letter “b”). The PPVT values of all
other groups did not differ from each other (the letters “ab”). For the production of
solution, a pairwise comparison with Bonferroni correction ranking test showed
a difference between the group that read the e-book with a dynamic dictionary without
vocalization (M = 1.16, SD = .25, the letter “a”) and the group that read the e-book with
a static dictionary with vocalization (M = 2.21, SD = .24, the letter “c”) and the group that
read the e-book with a dynamic dictionary with vocalization (M = 2.19, SD = .25, the letter
“b”). The control group and the group that read the e-book with a static dictionary without
vocalization did not differ from the group that read the e-book with a dynamic dictionary
without vocalization or from the group that read the e-book with a dynamic dictionary with
vocalization.
Receptive and expressive target word meaning
In order to address the second research question, we tested the learning of target words and
their meanings after exposure to dynamic illustrations with word vocalization compared to
Table 2. Means (SD) and F values of the pre-intervention measures by group.
Range
PPVT

0–50

Receptive word
meaning
Expressive word
meaning
Word frequency

0–13

Problem
Solution

0–4
0–238
0–4
0–4

Control group
a

39.33
(7.74)
7.68
(1.86)
0.66
(0.54)
67.52
(51.27)
.94 (1.2)
ab
1.48 (1.34)

Static w/o
vocalization
ab

41.88
(3.23)
7.76
(1.92)
0.73
(0.62)
60.65
(34.33)
.91 (1.26)
ab
2.09 (1.29)

Static +
vocalization
ab

42.52
(4.47)
7.94
(2.26)
0.84
(0.53)
66.00
(40.68)
1.42 (1.34)
2.21c (1.6)

Dynamic w/o
vocalization
ab

41.68
(4.25)
7.37
(1.98)
0.63
(0.68)
61.65
(53.72)
.77 (1.15)
1.16a (1.42)

Dynamic +
vocalization
b

43.06
(3.09)
7.46
(2.10)
0.97
(0.75)
64.41
(39.23)
1.37 (1.39)
2.19b (1.35)

F

Ƞp2

2.83*

.07

.41

.01

1.56

.04

0.14

.004

1.76
3.67**

.04
.08

* p < .05, ** p < .01; Standard error in parentheses; Latin letters for post hoc ranking, “a” for the lowest mean and so on, based
on pairwise comparisons with the Bonferroni correction for multiple comparisons.
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dynamic illustrations without repeated vocalization as well as static illustrations with
repeated vocalization versus static illustrations without vocalization. The main analysis
results are presented in Table 3. For control, we added the pre-intervention value and the
pre-intervention PPVT. Group comparison was carried out with respect to the control
group as the reference. The post hoc marginal mean ranking shows the order of change
between the post- and the pre-intervention values.
A significant group main effect was found for the two measures of word recognition and
word meaning (Wald’s chi square = 13.68, p < .001 and 93.42, p < .001, respectively). In
addition, pre-intervention levels of word recognition showed a negative effect on the postintervention levels, also known as the regression to the mean (b = −0.63, p < .001). In other
words, children who exhibited lower performance at the pre-intervention stage improved to
a greater extent, and vice versa. In contradistinction, the general vocabulary skills (PPVT)
showed a positive effect on performance in both measurements (b = 0.11, p < .001; b = 0.02,
p < .10, respectively). Older children demonstrated greater improvement in word meaning
(b = 0.03, p < .05) and children who lived in Arabic-speaking communities showed higher
levels of word recognition (b = 0.75, p < .001) compared to children from mixed ArabicHebrew speaking communities.
As for the ranking across groups, in word recognition, the smallest improvement was
found in the control group and the group that read the e-book with a static dictionary
without vocalization (a), which did not differ from the group that read the e-book with
a dynamic dictionary without vocalization (p = .14, p = .28, respectively), but the latter did
not differ from the other two groups (a and b). The greatest improvement was found among
the groups that read the e-book with a static or a dynamic dictionary with vocalization (b)
compared to the control group (p = .02, p = .002, respectively). This ranking was consistent
in word meaning, except that the two greatest improvements appeared in the groups with
vocalization (c), who differed from the improvement in the two other groups which were
without vocalization (p = .000, p = .000, respectively (b), with the least improvement found
in the control group (a). Children’s age was another variable which contributed to progress
in word meaning.
Table 3. Model of the study measures in all 5 groups, including age, initial level, type of preschool
and PPVT scores as covariates.
Coefficients
Intercept
Group
Static without vocalization vs control
Static with vocalization vs control
Dynamic without vocalization vs control
Dynamic with vocalization vs control
Age
Initial level
Type of preschool
PPVT
Marginal means
Static without vocalization
Static with vocalization
Dynamic without vocalization
Dynamic with vocalization
Control

Receptive word meaning

Expressive word meaning

2.96 (2.90)
Wald = 13.68***
0.20 (0.44)
1.06* (0.45)
0.67 (0.46)
1.43** (0.46)
0.05 (0.04)
−0.63*** (0.07)
0.75** (0.29)
0.11*** (0.03)

−2.22* (0.95)
Wald = 93.42***
0.56*** (0.14)
1.12*** (0.14)
0.58*** (0.14)
1.20*** (0.14)
0.03* (0.01)
−0.12 (0.08)
0.10 (0.09)
0.02~ (0.01)

0.97a (0.30)
1.84b (0.31)
1.45ab (0.32)
2.20b (0.32)
0.78a (0.32)

0.84b (0.10)
1.40c (0.10)
0.86b (0.10)
1.48c (0.10)
0.28a (0.10)

*** p < .001, ** p < .01, * p < .05 ~ p < .10; Standard error in parentheses; Latin letters for post hoc ranking, a for the
lowest mean and so on.
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Story retelling: word frequency, expression of problem and solution
The analysis regarding the story telling measures, which include word frequency and
mentioning of the problem and the solution, is presented in Table 4.
For control, we added the pre-intervention initial value and the pre-intervention PPVT.
Similarly to the analysis presented in Table 2, group comparison was performed with the
control group as the reference. However, the post hoc marginal mean ranking shows the
order of change between the post- and the pre-intervention values. For both word frequency
and problem mention measurements, a significant main effect was found for group (Wald’s
chi square = 10.03, p = .04 and 10.04, p = .04; respectively), contrary to mentioning of the
problem’s solution, which did not show a main effect for group (Wald’s chi square = 6.46, p
= .18). In addition, pre-intervention levels of word frequency and problem mention showed
negative effects on the post-intervention levels, also known as the regression to the mean (b
= −0.51, p < .001; b = −0.49, p < .001, respectively). In other words, children who showed
stronger performance at the pre-intervention stage made a smaller improvement, and vice
versa. There was no effect of general vocabulary skills, age or type of preschool attended.
As for the ranking across groups, in word frequency, the smallest improvement was
found in the control group and the intervention group that read the e-book with a static
dictionary without vocalization (a) (p = .48), which did not differ from the group that read
the e-book with a dynamic dictionary without vocalization (p = .06). The greatest improve
ment was found among the groups that read the e-book with a static dictionary (p = .004) or
a dynamic dictionary with vocalization (p = .04) (b), compared to the control group. For
problem mention, the greatest improvement was found in the groups that read the e-book
with a static (p = .007) or a dynamic group with vocalization (p = .04) and in the group that
read the e-book with a dynamic dictionary without vocalization (c) (p = .03), which was
better than the improvement in the group that read the e-book with a static dictionary
without vocalization (b). Improvement in the control group was the lowest (a), but not

Table 4. Model of the study measures in all 5 groups, including age, initial level, type of preschool and
PPVT scores as covariates.
Coefficients
Intercept
Group
Static without vocalization vs control
Static with vocalization vs control
Dynamic without vocalization vs control
Dynamic with vocalization vs control
Age
Initial level
Type of preschool
PPVT
Marginal means
Static without vocalization
Static with vocalization
Dynamic without vocalization
Dynamic with vocalization
Control

Word frequency

Problem

Solution

−24.73 (51.36)
Wald = 10.03*
−5.48 (7.82)
16.40 (7.92)*
9.02 (8.11)
10.32 (8.12)
.38 (0.69)
−.51 (0.06)***
9.28 (5.47)
0.70 (0.54)

−3.39 (2.07)*
Wald = 10.04*
−0.20 (0.30)
0.60* (0.31)
0.45 (0.31)
0.42 (0.31)
0.04 (0.03)
−0.49*** (0.08)
0.34 (0.19)
0.04 (0.02)

4.31* (2.03)
Wald = 6.46
0.27 (0.29)
0.38 (0.30)
0.75 **(0.30)
0.39 (0.30)
−0.05 (0.03)
−0.50*** (0.07)
−0.29(0.18)
0.01 (0.02)

−5.36a (5.39)
16.51b (5.48)
9.14ab (5.70)
10.43b (5.60)
0.11a (5.66)

0.23a (0.21)
1.03c (0.21)
0.87b (0.22)
0.85b (0.22)
0.42a (0.22)

0.65 (0.24)
1.12 (0.24)
1.29 (0.25)
1.36 (0.25)
0.76 (0.25)

*** p < .001, ** p < .01, * p < .05 ~ p < .10; Standard error in parentheses; Latin letters for post hoc ranking, “a” for the lowest
mean and so on, based on pairwise comparisons with the Bonferroni correction for multiple comparisons.
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significantly different than the rest, except for group that read the e-book with a static
dictionary with vocalization (p = .05).

Discussion
The main findings of this study show that Arabic-speaking kindergartners who read an
e-book with a dictionary that incorporated a visual dynamic presentation of target words
and executed repeated vocalization of the words showed significant improvement in the
meaning of target words and in story retelling. The greatest progress was achieved following
word vocalization. This was followed by visual dynamic presentation of target words, and
the smallest progress was found in the control group, which was not exposed to the
dictionary at all. In general, children’s vocabulary level (measured by PPVT), age and
type of school (Arabic-speaking or mixed Arabic-Hebrew) contributed less to their word
learning and story retelling, except for a few specific cases. However, children’s initial level
in several measures was significant in explaining children’s learning. Children who had
a lower initial level progressed more.
Word vocalization and dynamic visualization
One of the important results in this study is the effectiveness of children’s word vocalization,
which appeared to contribute most, followed by dynamic visualization. Why was this
activity the most efficient for word learning and story retelling? We assume that children’s
repetition of the target words, including their short meaning, supported the phonological
representation of the word, thus strengthening its meaning in memory, and apparently also
helped its lexical representation later on. These findings are in agreement with previous
studies, which showed that vocal repetition of a word and its meaning serve as a strategy for
the internalization of meanings of new words and their recognition (Alt & Spaulding, 2011;
Ellis & Sinclair, 1996). According to Ellis and Beaton (1993), vocalization strengthens the
phonological representation of the word, and thus arouses the learning mechanism and
increases its effectiveness. This effectiveness is apparently caused by articular processes that
take place in the phonological loop of short-term memory, and by the interaction between
short-term storage and representation in the long-term memory (Ellis & Sinclair, 1996;
Gathercole, 2006). These processes apparently supported the ability to allocate the suitable
representation of word meaning in the receptive and expressive word test, more than in
a situation where children were exposed to the visual representation of the word in the
dictionary either dynamically or statically, without any vocalization.
Nonetheless, it is important to note that dynamic and static illustrations were efficient for
novel word learning and story comprehension more than in the control group with no
dictionary at all, with some advantage to the dynamic than to the static presentation. These
results are in line with the Dual-Coding (Paivio, 2007) and the Cognitive Load (Kirschner,
2002) theories and the Model of Working Memory (Clerkin et al., 2017). The children in
this study heard each new word and its short meaning (1 to 3 words only) and at the same
time (the temporal proximity principle, Mayer, 2001). They saw a short visual representa
tion of the target word with a coherent representation. It is important to note that in order
to prevent cognitive load in the learning process (Baddeley, 1986), the oral explanation and
visual presentation were presented very briefly. We assume that this combination led to the
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reduction of overload in the short-term memory system, and caused the learning process to
be particularly efficient. The combined integration of the received information apparently
creates effective consolidation (Mayer & Anderson, 1992).
The finding that the dynamic visualization usually had some advantage over the static
visualization is in line with previous research that showed that e-books that include
animations were more effective for language learning skills and story comprehension
than e-books with static pictures (Smeets & Bus, 2014; Verhallen et al., 2006). As in previous
cases (see Verhallen & Bus, 2010), we found that the dynamic illustrations were especially
effective in word meaning and in the expression of the story problem. Both cases are more
demanding tasks (compared to receptive word meaning or word frequency for story tell
ing). Our results strengthen previous results on the effectiveness of the dynamic versus the
static channel using dictionary support in different contexts and different languages, adding
Arabic to Hebrew (Korat et al., 2014) and Dutch (Verhallen & Bus, 2010).
Receptive and expressive word meaning
Interestingly, vocabulary knowledge (measured by PPVT) supported children in the recep
tive acquisition of new words. These results did not appear in other measures (expressive
word learning and story retelling). It can be assumed that the similarity in both measures
underlies the same process of learning. Furthermore, children who studied in Arabicspeaking communities showed better receptive target word meaning. It seems that exposure
to only Arabic benefited the kindergartners in the acquisition of new words in Arabic more
than in mixed Arabic-Hebrew speaking communities. Children’s chronological age did not
explain their receptive word comprehension, whereas the initial target word level did
contribute to it. The lower the children’s receptive knowledge of the words, the higher
their learning of new words. These findings go hand-in-hand with previous research on
young children’s use of well-designed e-books which illustrates that technological tools
(dynamic visualization, narration) may be particularly effective in assisting children with
especially low starting points (Bus et al., 2015; Korat et al., 2014). As for learning word
meaning, the PPVT score, type of class and initial level did not make a special contribution.
However, children’s age did contribute. Older children tended to progress more in explain
ing word meaning. These results are in line with the children’s age and the developmental
importance of children’s ability to learn new words, especially a high level of knowledge
such as expressive words explanation (Orwenjo, 2009).
Story retelling: word frequency, problem and solution
Beyond the focus on the effect of e-books on teaching young children new focal words, our
aim was to investigate whether this new vocabulary positively affects children’s ability to
retell the story content. We assumed that understanding the vocabulary of the story is an
important component for story comprehension (Cain et al., 2004). Thus, learning new
words may indirectly support story content comprehension (Smeets & Bus, 2014).
The children in our study were asked to retell the focal story before and after the e-book
intervention. We counted the number of words, children’s presentation of the story’s main
problem and its solution as presented in the story. The children were not given any specific
support for story content beyond the dictionary which presented difficult focal words (except
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for the control group, which read it without any additional support). Based on the above, the
study results are interesting. All intervention groups made larger gains compared to the
control group. Furthermore, the number of words used by the children in telling the story
was most effective when children read the e-book with a dictionary with vocalization
compared to the other channels. The dictionary channel with vocalization, including static
and dynamic visualizations, contributed most to the expression of the main problem.
These results are important, since they show that direct teaching of difficult words that
appear in a story can support children’s production of a richer wordy story. They show that
children can allocate the main problem in the story better when they are introduced to
difficult words from the story. For the measures of number of words, presentation of the
problem and the solution, the lower the children’s initial level, the more progress they made.
Similar results are reported above regarding receptive words meaning. These results do not
support the principle of “the rich get richer” (Stanovich, 2000), and show that using effective
strategies that incorporate technological tools may better support language learning and
story retelling. The results are especially important in their application to young children
with language and learning difficulties (Smeets & Bus, 2014), including children from low
income families, immigrant children or second language learners. These findings seem, in
our case, relevant for Arabic-speaking children who function in a setting with two dialects
due to the diglossia phenomenon.
Research limitations
Some research limitations should be noted. First, measuring children’s emergent literacy level
could provide more information on possible predictors for new word learning. Second, using
a straightforward yes/no questionnaire and/or open-ended questions may have provided us
with another indication of children’s story comprehension skills, beyond story retelling.
Third, since we examined a diglossic language, which is a special context of word learning,
more studies are needed to examine whether our results can be generalized for non-diglossic
languages. Fourth, the statistical power for detecting effects in our study was below 80%.
Therefore, our one-way ANOVAs for determining pre-experimental differences may not
have been able to detect all the differences due to the low number of subjects. Future research
should include more participants to better support our hypothesis. Finally, our participants
were children from an Arab Muslim town and from a Muslim neighborhood in a mixed
Jewish and Muslim town. Although our analysis showed no effect of this parameter on
children’s scores, future studies that will to pay attention to this aspect are suggested.
Conclusions and pedagogical implications
This study shows that an educational e-book which is adapted to learning can improve the
vocabulary in the literary language among Arabic-speaking kindergartners, independent of
an adult interactor, and can also support children’s story retelling skills. It may be suggested
that technological tools could be especially effective for Arabic-speaking young children,
since they are exposed mainly to learning new words from oral communication, while for
many of them written Arabic is almost a second language (see similar results in Silverman &
Hines, 2009; Verhallen et al., 2006). Development of tools of this type and their use in the
home environment, kindergarten and school frameworks may be effective for enriching
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children’s language and story comprehension. The field of e-books in Arabic is very limited
(see, for example, Abd Elhadi, 2019; Atta & Abd El Wahab, 2015), and there is room for
expansion in order to enable children an enjoyable and effective learning experience
suitable to the new technological age. Furthermore, due to the evidence that parents as
well as teachers in many cases miss the opportunity to provide adequate and suitable
vocabulary support or instruction (Evans, Reynolds, Shaw, & Pursoo, 2011; Wright,
2012), we suggest using strategies supported by the results of this study: a short vocal
explanation, a pictorial representation, repetition, and children’s word vocalizations in
a meaningful context as a possible efficient ways for fostering children’s vocabulary.

Disclosure statement
No potential conflict of interest was reported by the author(s).

References
Abd Elhadi, S. (2019). Designing eBooks to facilitate mathematical dialogue during shared reading
(Doctoral dissertation). Education: Faculty of Education.
Almusa, N. (2003). Altunaiyat fe kadaya alluga alarabiya min asr alnahda ela asr alawlama [Dual
issues in Arabic from the enlightenment period to the period of globalization]. Alshuruk Post (in
Arabic).
Alt, M., & Spaulding, T. (2011). The effect of time on word learning: An examination of decay of the
memory trace and vocal rehearsal in children with and without specific language impairment.
Journal of Communication Disorders, 44(6), 640–654. doi:10.1016/j.jcomdis.2011.07.001
Applebee, A. N. (1978). The child’s concept of story: Ages two to seventeen. University of Chicago Press.
Aram, D., & Levin, I. (2004). The role of maternal mediation of writing to kindergartners in
promoting literacy achievements in second grade: A longitudinal perspective. Reading and
Writing: An Interdisciplinary Journal, 17, 387–409. doi:10.1023/B:READ.0000032665.14437.e0
Atta, M. M., & Abd El Wahab, S. M. (2015). Analysis of technical specifications of the Egyptian and
French electronic storybooks (e-storybook). Early Child Development and Care, 185(2), 267–290.
doi:10.1080/03004430.2014.910200
Baddeley, A., Gathercole, S., & Papagno, C. (1998). The phonological loop as a language learning
device. Psychological Review, 105(1), 158–173. doi:10.1037//0033-295x.105.1.158
Baddeley, A. D. (1986). Working memory. Oxford University Press.
Baddeley, A. D., Thomson, N., & Buchanan, M. (1975). Word length and the structure of short-term
memory. Journal of Verbal Learning and Verbal Behavior, 14(6), 575–589. doi:10.1016/s00225371(75)80045-4
Beck, I. L., & McKeown, M. G. (2007). Increasing young low-income children’s oral vocabulary
repertoires through rich and focused instruction. The Elementary School Journal, 107(3), 251–271.
doi:10.1086/511706
Books
Bus, A. G., Takacs, Z. K., & Kegel, C. A. T. (2015). Affordances and limitations of electronic
storybooks for young children’s emergent literacy. Developmental Review, 35, 79–97.
doi:10.1016/j.dr.2014.12.004
Cain, K., Oakhill, J., & Lemmon, K. (2004). Individual differences in the inference of word meanings
from context: The influence of reading comprehension, vocabulary knowledge, and memory
capacity. Journal of Educational Psychology, 96(4), 671. doi:10.1037/0022-0663.96.4.671
Carlisle, J.F., Kelcey, B., Berebitsky, D. (2013). Teachers’support of students’ vocabulary learning
during literacyinstruction in high poverty elementary schools. AmericanEducational Research
Journal, 50 (6), 1360–1391. https://doi.org/10.3102/0002831213492844

LITERACY RESEARCH AND INSTRUCTION

17

Clerkin, E. M., Hart, E., Rehg, J. M., Yu, C., & Smith, L. B. (2017). Real-world visual statistics and
infants’ first-learned object names. Philosophical Transactions of the Royal Society B-Biological
Sciences, 372, 20160055. doi:10.1098/rstb.2016.0055
Dunn, L. M., & Dunn, L. M. (1981). Peabody picture vocabulary test. American Guidance Service, Inc.
Pearson Publishers.
Ellis, N., & Beaton, A. (1993). Factors affecting the learning of foreign language vocabulary: Imagery
keyword mediators and phonological short-term memory. The Quarterly Journal of Experimental
Psychology Section A, 46(3), 533–558. doi:10.1080/14640749308401062
Ellis, N. C., & Sinclair, S. G. (1996). Working memory in the acquisition of vocabulary and syntax:
Putting language in good order. The Quarterly Journal of Experimental Psychology A, 49(1),
234–250. doi:10.1080/027249896392883
Evans, M. A., Reynolds, K., Shaw, D., & Pursoo, T. (2011). Parental explanations of vocabulary during
shared book reading: A missed opportunity. First Language, 31(2), 195–213. doi:10.1177/
0142723710393795
Gathercole, S. E. (2006). Nonword repetition and word learning: The nature of the relationship.
Applied Psycholinguistics, 27(4), 513. doi:10.1017/S0142716406060383
Gathercole, S. E., Willis, C. S., Emslie, H., & Baddeley, A. D. (1992). Phonological memory and
vocabulary development during early school years: A longitudinal study. Developmental
Psychology, 28(5), 887–898. doi:10.1037/0012-1649.28.5.887
Gladfelter, A., Barron, K. A., & Johnson, E. (2019). Visual and verbal semantic productions in
children with ASD, DLD, and typical language. Journal of Communication Disorders, 82.
doi:10.1016/j.jcomdis.2019.105921
Hadley, E. B., Dickinson, D. K., Hirsh-Pasek, K., Golinkoff, R. M., & Nesbitt, K. T. (2016). Examining
the acquisition of vocabulary knowledge depth among preschool students. Reading Research
Quarterly, 51(2), 181–198. doi:10.1002/rrq.130
Haxhia, M. (2006). The Doll’s Nose, translated into Arabic by Espanioly.
Hegarty, M., Kriz, S., & Cate, C. (2003). The roles of mental animations and external animations in
understanding mechanical systems. Cognition and Instruction, 21(4), 209–249. doi:10.1207/
s1532690xci2104_1
Henry, L. A., Turner, J. E., Smith, P. T., & Leather, C. (2000). Modality effects and the development of
the word length effect in children. Memory, 8(1), 1–17. doi:10.1080/096582100387678
Hu, H. M., & Nation, P. (2000). What vocabulary size is needed to read unsimplified texts. Reading in
a Foreign Language, 8, 689–696.
Ibrahim, R., Eviatar, Z., & Aharon-Peretz, J. (2005). Is literary Arabic a second language for native
Arab speakers? Evidence from semantic priming study. Journal of Psycholinguistic Research, 34(1),
51–70. doi:10.1007/s10936-005-3631-8
Kirschner, P. A. (2002). Cognitive load theory: Implication of cognitive load theory on design of
learning. Learning and Instruction, 12(1), 1–10. doi:10.1016/S0959-4752(01)00014-7
Korat, O., Levin, I., Ben-Shabat, A., Shneor, D., & Bokovza, L. (2014). Dynamic compared to static
dictionary with and without printed focal words in e-book reading as facilitator for word learning.
Reading Research Quarterly, 49(4), 371–386. doi:10.1002/rrq.78
Korat, O., & Shamir, A. (2007). Electronic books versus adult readers: Effects on children’s emergent
literacy as a function of social class. Journal of Computer Assisted Learning, 3, 248–259.
doi:10.1111/j.1365-2729.2006.00213.x
Korat, O., & Shamir, A. (2012). Direct and indirect teaching: Using e- books for supporting
vocabulary, word reading and story comprehension. Journal of Education Computing Research,
46(2), 135–152. doi:10.2190/EC.46.2.b
Lenhart, J., Lenhard, W., Vaahtoranta, E., & Suggate, S. (2020). More than words: Narrator
engagement during storytelling increases children’s word learning, story comprehension, and
on-task behavior. Early Childhood Research Quarterly, 51(2), 338–351. doi:10.1016/j.
ecresq.2019.12.009
Lepola, J., Kajamies, A., Laakkonen, E., & Niemi, P. (2020). Vocabulary, metacognitive knowledge
and task orientation as predictors of narrative picture book comprehension: From preschool to
grade 3. Reading and Writing, 33, 1351–1373. doi:10.1007/s11145-019-10010-713

18

O. KORAT ET AL.

Manyak, P. & Latka, M. (2019). Engaging vocabulary units: Aflexible instruction model. The Reading
Teacher,73 (4), 501–512. https://doi.org/10.1002/trtr.1852
Mayer, R. E. (2001). Multimedia learning. Cambridge: Cambridge University Press.
Mayer, R. E., & Anderson, R. B. (1992). The instructive animation: Helping students build connec
tions between words and pictures in multimedia learning. Journal of Educational Psychology, 84(4),
444–452. doi:10.1037//0022-0663.84.4.444
McKeown, M. G., & Beck, I. L. (2014). Effects of vocabulary instruction on measures of language
processing: Comparing two approaches. Early Childhood Research Quarterly, 29(4), 520–530.
doi:10.1016/j.ecresq.2014.06.002
Movallali, G., Rezaiyan, F., Adibsereshki, N., & Bakhshi, E. (2020). The effectiveness of online dialogic
storytelling on vocabulary skills of hard of hearing children. Iranian Rehabilitation Journal, 18(3),
319–328. doi:10.32598/irj.18.3.949.1
National Institute of Child Health and Human Development (NICHD). (2000). Report of the National
Reading Panel. Teaching children to read: An evidence-based assessment of the scientific research
literature on reading and its implications for reading instruction (NIH Publication No. 00-4769).
U.S. Government Printing Office.
Neuman, S. B., Newman, E. H., & Dwyer, J. (2011). Educational effects of a vocabulary intervention
on preschoolers’ word knowledge and conceptual development: A cluster-randomized trial.
Reading Research Quarterly, 46(3), 249–272. doi:10.2307/41228653
Orwenjo, D. O. (2009). Political grandstanding and the use of proverbs in African political discourse.
Discourse & Society, 20(1), 123–146. doi:10.1177/0957926508097097
Paivio, A. (2007). Mind and its evolution: A dual coding theoretical approach. Mahwah NJ: Erlbaum.
PISA Report. (2018). Retrieved from http://cms.education.gov.il/EducationCMS/Units/Rama/
MivchanimBenLeumiyim/PISA_2018.ht (Hebrew)
Robbins, C., & Ehri, L. C. (1994). Reading storybooks to kindergartners helps them learn new
vocabulary words. Journal of Educational Psychology, 86(1), 54–64. doi:10.1037//00220663.86.1.54
Roskos, K., Carroll, J., Brueck, J., & Widman, S. (2009). Analytic tools for e-book design in early
literacy learning. Journal of Interactive Online Learning, 8, 218–240. ISSN: 1541-4914.
Roskos, K., Sullivan, S., Simpson, D., & Zuzolo, N. (2016). E-Books in the early literacy environment:
Is there added value for vocabulary development? Journal of Research in Childhood Education, 30
(2), 226–236. doi:10.1080/02568543.2016.1143895
Saiegh-Haddad,E.,Hassunha-Arafat, S., Korat, O., & Aram, D. (2010). PPVT test inArabic. Bar-Ilan
University
Saiegh-Haddad, E., & Spolsky, E. B. (2014). Acquiring literacy in a diglossic context: Problems and
prospects. In E. Saiegh-Haddad & B. Spolsky (Eds.), Handbook of Arabic literacy (pp. 225–240).
New York/London: Spinger.
Saiegh-Haddad, E., & Schiff, R. (2016). The impact of diglossia on voweled and unvoweled word
reading in Arabic: A developmental study from childhood to adolescence. Scientific Studies of
Reading, 20(4), 311–324. doi:10.1080/10888438.2016.1180526
Segers, E., & Verhoeven, L. (2003). Multimedia support of early literacy learning. Computers &
Education, 39(3), 207–221. doi:10.1016/s0360-1315(02)00034-9
Sénéchal, M. (1997). The differential effect of storybook reading of preschoolers’ acquisition of
expressive and receptive vocabulary. Journal of Child Language, 24(1), 123–138. doi:10.1017/
S0305000996003005
Silverman, R., & Hines, S. (2009). The effects of multimedia-enhanced instruction on the vocabulary
of English-language children and non-English-language children in pre-kindergarten
through second grade. Journal of Educational Psychology, 101(2), 305–314. doi:10.1037/a0014217
Smeets, D. J. H., & Bus, A. G. (2014). The interactive animated e-book as a word learning device for
kindergartners. Applied Psycholinguistics, 36(4), 899–920. doi:10.1017/S0142716413000556
Snow, C., Cancino, H., Gonzalez, P., & Shriberg, E. (1989). Giving formal definitions: An oral
language correlate of literacy. In D. Bloome (Ed.), Classrooms and literacy (pp. 233–249). New
York: Ablex.

LITERACY RESEARCH AND INSTRUCTION

19

Stanovich, K. E. (2000). Progress in understanding reading: Scientific foundations and new frontiers.
New York: Guilford.
Verhallen, M. J. A. J., & Bus, A. G. (2010). Low-income immigrant pupils learning vocabulary
through digital picture storybooks. Journal of Educational Psychology, 102(1), 54–61.
doi:10.1037/a0017133
Verhallen, M. J. A. J., Bus, A. G., & de Jong, M. T. (2006). The promise of multimedia stories for
kindergarten children at risk. Journal of Educational Psychology, 98(2), 410–419. doi:10.1037/00220663.98.2.410
Verhoeven, L., & Perfetti, C. A. (2011). Morphological processing in reading acquisition: A
cross-linguistic perspective. Applied Psycholinguistics, 32(3), 457–466. doi:10.1017/
S0142716411000154

