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Abstract

The effects of a classroom-focused intervention using a print referencing technique with shared e-book reading on a white-
board is examined on different domains of early literacy. The goals of this study were to examine whether the impact of a
print referencing embedded reading tool on learning capacities will be different for children varying in executive control
functioning. Print knowledge, including phonics, and phonological awareness increase after the print referencing e-book
interventions compared to the control conditions with a large effect size. Print referencing did not hinder children in
learning new words, but enhanced vocabulary to the same extent as e-books normally do in kindergarten. Print referenc-
ing especially supports children with low regulatory skills to learn printed matters and to increase phonological aware-
ness and remarkably, enhances vocabulary much better than reading without referring to print. The findings indicate that
print referencing is a highly beneficial method to enhance all essential early literacy skills at the same time. It increases
engagement in learning tasks, which potentially supports school achievement. The learning tool is particularly efficient

for a tailor-made educational setting and will contribute to less workload for teachers.

Keywords Picture storybooks - E-books - Print referencing - Executive functions - Print knowledge - Phonological

awareness - Expressive vocabulary

Introduction

Shared e-Storybook Reading and Early Literacy
Development

For successful participation in a modern society with high
information flow, becoming literate, and thus learning to
read, is a prerequisite (Snow, 2017). Upon entering kin-
dergarten, children differ largely in their development of
emergent reading skills. Gaps in these foundational skills
must be addressed early as these effect achievement in later
grades (Coyne et al., 2004; D’ Agostino, 2017). To protect
children with inadequate emergent literacy skills for being
at risk to develop reading problems, high-quality evidence-
based early reading instruction is crucial (Foorman et al.,
1998; Lonigan et al., 2013).
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Many different intervention programs have been devel-
oped for struggling readers, including Reading Recovery,
Success for All, Response to Intervention, Reading Rescue,
and ULFI foundations (Lane & Contesse, 2022; Miles et
al., 2022; Siegel, 2020; Slavin et al., 2010). The most effec-
tive programs contain a strong phonological component,
because phonological awareness and phonics (letter-sound
correspondence) are essential for word reading skills (Lane
et al., 2025; Rice et al., 2022). Given the pivotal role of
word decoding in children’s reading development, foun-
dational skills for word decoding are studied intensively
(Bautista et al., 2024), and are identified as phonological
awareness, letter-sound knowledge (phonics), and print
awareness in alphabetic languages (e.g. Breadmore et al.,
2019; Hjetland et al., 2017). However, overall reading suc-
cess includes reading comprehension (Castles et al., 2018),
requiring linguistic comprehension which highly corre-
lates with vocabulary knowledge in preschool (Hjetland et
al., 2017). Learning vocabulary, developing oral language
skills, and acquiring knowledge is just as important for chil-
dren as learning letters, sounds and decoding, to be prepared
to understand literate language in books, both when they are

@ Springer


https://doi.org/10.1007/s10643-025-01988-7
http://orcid.org/0000-0003-0518-8391
http://crossmark.crossref.org/dialog/?doi=10.1007/s10643-025-01988-7&domain=pdf&date_stamp=2025-10-18

Early Childhood Education Journal

read to or when they read themselves (Snow, 2017; National
Reading Panel (NRP), 2000).

In the Netherlands no integrated program exists to
develop foundational reading skills in kindergarten. A
study has been set up to generate an integrated early read-
ing tool called e-Prent&ABC to develop the foundational
skills together (van Dijken, 2019, 2024). The precursor pro-
gram of e-Prent&ABC has been tested and found positive
results: children progressed in all foundational skills (van
Dijken, 2023) and teachers in a tailor-made educational set-
ting experienced the program as work-saving and efficient
for classroom learning. Children however differed largely
in growth of these skills even though they are in the same
class and age range. Differences in regulatory skills between
the kindergartners are a good candidate to explain some
variances in learning gains. The purpose of this study is to
determine the influence of relatively low executive function
skills for learning with e-Prent&ABC to establish if differ-
ential attention is needed for these children. First, the design
of e-Prent& ABC will be justified by discussing the theoreti-
cal base and practical application to develop early literacy,
followed by the influence of EF on learning in general.

The acquisition of the key component of emergent liter-
acy, phonological awareness, is explicitly taught by manip-
ulating (groups of) phonemes in spoken words (National
Reading Panel (NRP), 2000). Letters may facilitate the
perception of phonemes and are essential for the transfer
to word reading and word spelling (National Reading Panel
(NRP), 2000), therefore, the phonological awareness train-
ing often includes the teaching of letters and phonics. Teach-
ing print-related skills however is not part of the emergent
reading instruction. For vocabulary development, teaching
methods based on the 4-Cycle-model (Verhallen & Verhal-
len, 1994) are often used. The steps taken in teaching word
meanings in this didactic model are based on the concept
of ‘robust’ instruction which, according to research, has a
great learning effect on vocabulary (Beck et al., 2013). In
addition, storybook reading is applied to generally improve
literacy development.

Teachers in kindergarten have the time-consuming task of
stimulating foundational reading skills with a group of chil-
dren who often differ considerably in their literacy develop-
ment. Therefore, it is important to have an efficient program
available in schools to stimulate early literacy skills for all
children in the class. Reading aloud could potentially form
the basis of such a program.

Storybook reading has been effective in stimulating all
essential precursors of emergent literacy promoting later
reading success with vocabulary (e.g., Justice et al., 2005;
Kelley et al., 2015; Sénégal and Cornell, 1993; Stewart &
Correia, 2023), and phonological awareness (e.g., Bowyer-
Crane et al., 2008) including phonics (Ukrainetz et al.,

@ Springer

2000) and print knowledge (e.g., Justice et al., 2009, 2010;
Justice et al., 2015; Zucker et al., 2009).

An effective approach for children’s literacy develop-
ment has been identified by shared (story)book reading; that
is, the interactions and discussions that occur when adults
and children read a book together (Mol et al., 2008). Extra-
textual conversations and interactions beyond reading the
text, are predictive of growth in code related skills (print
knowledge), oral language (vocabulary and phonological
awareness), and phonics (Campbell, 2021; Cabell et al.,
2008; Blewitt et al., 2009; Mol et al., 2017; Zucker et al.,
2013).

When reading storybooks with an adult, children spent
more than 90% of the time looking at the pictures and
about 5-6% is paying attention to the print features (Evans
& Saint-Aubin, 2013). This helps children to expand their
vocabulary: the illustrations are inspected in concert with
the spoken text and the children try to match what they see
with what they hear. This enables them to add new low fre-
quency words to their vocabulary (Evans & Saint-Aubin,
2013). However, the degree to which children learn about
print depends on the extent to which adults (non)verbally
refer to the text and other printed elements of the book and
the extent to which children pay attention to print (Justice
et al., 2008). Also, Lin et al. (2018) showed that children’s
attention to words significantly predicted posttest word
reading (Chinese two characters words).

An effective technique to draw children’s attention to
print is known as print referencing (Justice & Ezel, 2004).
During shared book-reading sessions, verbal cues (e.g.,
‘this is the word Mother it starts with the letter M, which
sounds like mmm’; or explaining the function of punctua-
tion marks) and nonverbal cues (e.g., pointing to text and
showing the direction in which a text is read) are used to
shift the focus of children from the illustration to printed
matters. Print referencing has been shown to improve print
knowledge (Gettinger & Stoiber, 2014; Justice & Ezell,
2002; Justice et al., 2009) and it can also help with, for
example, placing the focus on the spelling of words and,
therefore, with the practice of letter-sound connection. Pro-
moting spelling through print referencing was found to be
effective in past research (e.g., Piasta et al., 2012). Spell-
ing training also supports the development of phonological
awareness in children (e.g., Stahl & Murray, 1994); so, print
referencing could be used to stimulate phonological senses
and thus reading development.

The use of interactive e-storybooks, electronic forms
of a traditional print book, to enhance early literacy skills
(Moody, 2010) can be more beneficial to literacy develop-
ment than traditional storybooks (De Jong & Bus, 2003).
Comparing traditional storybook reading with digital story-
book reading gives mixed findings regarding the potential
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benefits (Rohlfing et al., 2024). It is crucial to consider the
features embedded in e-books, as their effectiveness varies,
they can either be a distraction or they facilitate learning
(Rohlfing et al., 2024). Moreover, an important factor in the
development of early literacy skills is the interaction during
reading aloud between the child and the caregiver. Mean-
ingful interactions have a positive effect on early literacy
(Savva et al., 2022; Zucker et al., 2013). The interactions
that parents show when they read from traditional- or digital
storybook are equally beneficial, provided that when read-
ing e-books the parent finds the medium appropriate for
reading and that the medium is familiar to the child as well
as to the parent. Also, the supporting features in e-books
must be context-relevant, intuitive, and familiar (Clinton-
Lisell et al., 2024).

Taking the conditions under which e-books can be ben-
eficial into account, there is ample evidence that they can be
of added value to enhance early literacy skills. e-Storybooks
offer, in addition to the text and pictures present in the paper
version, digital features that can assist the reader (De Jong
& Bus, 2002; Korat & Shamir, 2004). The digital features
built into e-books can enhance children’s motivation (Smith,
2012) and reading engagement (Moody et al., 2010; Zhou
& Yadav, 2017) and draw their attention towards important
aspects of print or story elements. In this way, the features
provide a scaffold to children and contribute to improved
emergent literacy (Takacs & Bus, 2016). Segal-Drori et al.
(2010) showed that children made greater progress in word
reading and concepts about print (CAP) with e-books than
through traditional books. Zhou and Yadav (2017) proved
the same evidence for the development of vocabulary
as well as O’Toole and Kannass (2018) when comparing
e-book reading with traditional print book reading.

Many studies in the last two decades have shown that
all concepts of emergent literacy can be addressed using
e-books. e-Book reading has been demonstrated to be effec-
tive for story comprehension, expanding vocabulary and
syntax and promoting phonological awareness (e.g., Evans
& Saint-Aubin, 2013; Korat, 2010; Shamir, 2017; Shamir
etal., 2012; Smeets & Bus, 2012; Verhallen et al., 2006), as
well as print knowledge when using print referencing (Gong
& Levy, 2009; Gettinger & Stoiber, 2014) including pho-
nics (Ihmeideh, 2014; Korat & Segal-Drori, 2016). Espe-
cially phonological awareness can be supported by drawing
attention to print: animated e-books (Ihmeideh, 2014) and
multimedia books with an embedded tool for dividing
and sounding out words (Chera & Wood, 2003; Shamir &
Shlafer, 2011) show improvement of phonological aware-
ness in kindergartners.

Traditionally, e-storybooks are meant to be used indi-
vidually by the children on a computer. Literacy training
with all children in a classroom, however, offers children

the opportunity to accelerate learning: they will learn from
each other and will bond easier with their teacher (Roorda
et al., 2011). It also offers teachers a time-saving and more
effective tool to differentiate in learning opportunities for
all children. A whole-classroom approach combining inter-
active reading of e-storybooks, with print referencing, is
e-Prent&ABC (van Dijken, 2016, 2023). The program
overcomes the limitations of conventional print book read-
ing in classrooms. The storybooks are presented on a large
screen, like a digital whiteboard. Projection of enlarged
pictures and texts onto a large screen provides unhindered
vision to all children in the classroom which makes it easier
for the children to navigate the illustrations to match what
they see with what they hear. Careful examinations of illus-
trations in concert with the spoken text helps children to
retain the story (Verhallen & Bus, 2012) and enables them
to add new low frequency words to their vocabulary (Evans
& Saint-Aubin, 2013). The use of digital storybooks allows
implementing effective learning tools (multimedia) such as
sounds and moving images to support text (Verhallen et al.,
2006). Moreover, implementation of non-verbal print ref-
erencing (Gill & Islam, 2011; Moody, 2010) shifts visual
attention of children to print. Normally children focus on
the pictures in a storybook while reading (Evans & Saint-
Aubin, 2013), but the focus on print is essential to train code
related skills.

There are 2 versions of e-Prent&ABC. The more
advanced version uses on top of interactive reading and
print referencing, the 4-Cycle model (Verhallen & Verh-
allen, 1994), to further improve vocabulary (van Dijken,
2018, 2019, 2024). The simpler form of e-Prent&ABC
has proven to be effective for development of the essen-
tial emergent early literacy skills for later reading skills,
vocabulary, print knowledge and phonological awareness
(van Dijken, 2016, 2023). Kindergartners were exposed to
a single intervention which combined code related as well
as meaning related skill training and improved those skills
without a loss of impact on the development of either skill.
Children however differed largely in growth of these skills
even though they were in the same class and age range. Dif-
ferences in regulatory skills between the kindergartners are a
good candidate to explain some variances in learning gains.
According to the working memory model (Baddeley, 2003),
children must switch between code and meaning related
input. A useful integration of this wide-ranging nature of
input will depend on the capacity of their working memory.
Variability in other regulatory skills like cognitive flexibility
and self-control will have similar effects (Diamond et al.,
2007). Therefore, combining these interventions can be det-
rimental for learning for children with lingering executive
function skills.

@ Springer
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Combined Skill Training and Regulatory Skills

The use of a tool to focus on print within the context of an
e-Prent&ABC read-aloud means that there will be a delay
in storytelling which is further strengthened when phono-
logical awareness training is incorporated at the same time.
Also, children’s focus on printed matters will divert them
from navigating the illustrations. The delay and the changed
focus might be detrimental to learn new words (Evans &
Saint-Aubin, 2013) especially in children with weak cogni-
tive control skills, often referred to as poor executive func-
tioning (EF).

Regulatory skills are related to school success (Best et al.,
2009; Morgan et al., 2019) and language and literacy out-
comes (Skibbe et al., 2019) and predict academic achieve-
ment in kindergarten (Fuhs et al., 2014; Ne’eman & Shaul,
2022). Essential executive functioning skills in kindergarten
are cognitive flexibility, working memory and inhibitory- or
self-control (Diamond et al., 2007). Cognitive flexibility is
the ability to shift between different sets of tasks in response
to changing situational demands (Zelazo et al., 1996); work-
ing memory is the ability to keep information in mind and
manipulate the information (Baddeley & Hitch, 1974); and
inhibitory control is the ability to suppress predominant and
inappropriate responses or to ignore interfering stimuli or
information (Diamond, 1990). Many studies have examined
which of these executive functions specifically predict or
are related to the development of emergent literacy skills in
(pre)kindergarten.

Cognitive flexibility has been found to play a direct
role in the ability to acquire new vocabulary during shared
reading (Hill & Wagovich, 2020), to predict improvement
in early vocabulary in children aged around 5 years old
(McClelland et al., 2014) and to be important in kinder-
garten classroom learning of new words (Diamond, 2006).
Cognitive flexibility is also predictive for print knowledge
(Welsh et al., 2010) and is essential to make connections
between spoken and written language and for understanding
sound- and word structures (Colé et al., 2014). McNeill et
al. (2025) showed that early language developers exhibited
stronger phoneme awareness and cognitive flexibility than
intermediate and late language developers and they also
showed accelerated growth in their phoneme awareness
ability between the ages of 4 and 5.

The development of working memory has been found to
co-occur with the development of vocabulary and to pre-
dict improvement in early vocabulary (McClelland et al.,
2014; Gray et al., 2022; Weiland et al., 2014). When chil-
dren’s focus is directed on print, they use visual cues to rec-
ognize letters and words, making them familiar with word
patterns (Ne’eman & Shaul, 2022). They use their work-
ing memory for this recognition and at the same time letters
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can be converted into sounds. A study that investigated the
relations between executive functioning and individual
components of literacy skills in preschool children found
a connection between working memory and phonological
awareness (Purpura et al., 2017) and a study examining the
developmental patterns among the relations between com-
ponents of executive functioning and academic outcomes,
like reading and language in elementary-school-age chil-
dren, found a strong relation between working memory and
decoding skills (Spiegel et al., 2021).

Children making improvements in inhibitory control,
also made significant improvements in vocabulary skills
over the prekindergarten and kindergarten years in the study
of McClelland et al. (2014). In the study of Gandolfi et al.
(2021), inhibition control at 2.5 years predicted phonologi-
cal awareness and early orthographic knowledge at 5 years
old. The ability to inhibit was found to be especially impor-
tant in the development of printing knowledge including
letter-word identification (McClelland et al., 2014; Purpura
et al., 2017; Spiegel et al., 2021).

Although regulatory skills are conceptually distinct, it is
a matter of debate if they are represented by a unitary factor
or need a multi-faceted solution in young children (Monette
et al., 2011). Children of 3- and 4-years of age shift reliably
between two tasks, and this ability is improved between ages
5 and 6, while performance of working memory increases
Linearly between age 4 and 15 and inhibition develops rap-
idly between age 3 and 5 (Best et al., 2009). Whether these
skills develop in concert in individuals is not known, but
children vary considerably in the rate of developing self-
regulation (Skibbe et al., 2019). Also, the specific relations
between the different regulatory skills change across devel-
opment (Best et al., 2009) and predict different language
and literacy skills (e.g., Monette et al., 2011; Kegel & Bus,
2012) or make unique contributions to children’s learning
(Clair-Thompson, 2011; Spiegel et al., 2021; McNeill et al.,
2025). Moreover, there is neural support for a multi-faceted
nature of executive functioning (EF), as the different com-
ponents of EF tap different regions within the prefrontal
cortex (Huizinga et al., 2006). Because the construct of EF
is inconclusive, it is advisable to measure the (different) EF
components with separate tasks tapping distinct abilities.

As stated before, learning emergent literacy skills (con-
cepts of print, word phonology and the meaning of new
words) from e-books with print referencing probably
requires well developed regulatory skills. Children must
switch back and forward from the text to the pictures, keep
the book story in mind and must process this information
in memory. At the same time, they must inhibit distractions
from classroom or peer activities and keep their focus on the
screen. Kindergarteners showing insufficient cognitive flex-
ibility will struggle to switch between tasks like following a
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story while paying attention to print (Diamond et al., 2007,
Cartwright, 2008). Print referencing forces them to focus
on the print, but representations for word learning, like the
illustration (Evans & Saint-Aubin, 2013) and the story read
to them (Bus et al.,2009), will get less attention. Reduced
attention to the illustrations can prevent the association of
difficult words with pictures, which is detrimental to word
learning. Fragmentation of the story can disrupt coherence
and thus reduce story comprehension. However, this rigid
behaviour could be beneficial for code-related learning in
a print referencing condition which grasps their attention.
Children with a poor working memory will benefit from
print referencing learning print knowledge and probably
also word phonology, but it might be detrimental for learn-
ing new words at the same time. In the model of working
memory phonological and visual information enter via dif-
ferent subsystems (Baddeley, 2003). Gaining code-related
knowledge as well as learning new words taxes the central
executive requiring that attention will be devoted to both
components. The focus on print when using print referenc-
ing will give the episodic buffer enough input to integrate
the information for learning new print conventions but
might be deprived of sufficient input for new word learning.
Finally, children with poor self-control are sensitive to dis-
tractions from a task (Diamond et al., 2007). When listening
to an e-book in the classroom they will be less proficient
in ignoring disturbances from classmates and their inat-
tentiveness will prevent them from engaging positively in
learning behaviours (Nesbitt et al., 2015). Print referencing
is a dominant stimulus and will focus their attention on the
whiteboard, which will encourage learning-related perfor-
mance in these children. The impact of print referencing on
learning concepts of print and vocabulary or increasing pho-
nological awareness might therefore be different for chil-
dren varying in cognitive control skills, and this impact will
be irrespective of the weakest component in their executive
functioning.

The Present Study

The present study examines if the approach to enhance
different domains of early literacy in one intervention i.e.,
training print knowledge, vocabulary and phonological
awareness simultaneous during shared book reading with
print referencing is suitable for children with relatively
low executive function skills. Comparing e-Prent&ABC
to e-book reading without using print referencing, proved
to contribute to the development of print knowledge, pho-
nological awareness and vocabulary to all children in a
classroom setting (van Dijken, 2023) and it is expected that
e-Prent&ABC will:

1. Benefit children with relatively less well-developed
regulatory skills more in their progress in print knowl-
edge and phonological awareness than children with
relatively good developed regulatory skills;

2. Have no effect on vocabulary growth for children with
relatively good executive functioning;

3. Have a detrimental effect on vocabulary expansion for
children with relatively less well-developed regulatory
skills.

Methods
Participants

This study is part of a bigger project in which a total of 80
kindergarteners (40 boys and 40 girls) between 4 and 6 years
old (M=60.13 months, SD=6.74) from 6 different class-
room groups participated. They were typically from mixed
but generally middle-socioeconomic status (SES) families
with Dutch as first language. Participating children’s mean
standardized scores on the Peabody Picture Vocabulary Test
(PPVT-III-NL, Schlichting, 2005; M=75,49, SD=12.87)
indicated that the sample was somewhat above average in
vocabulary. Children were divided in 2 Cohorts (0 and 1)
matched on their scores of the Concept of Print pretest and
general vocabulary (PPVT). Cohort 1 (N=43) was used in
this study to determine the influence of regulatory skills on
print knowledge and phonological awareness in early lit-
eracy development and for the influence of vocabulary, the
whole sample was used (N=80).

Design

A pretest-posttest within subject design, the same par-
ticipants in all conditions of the experiment, was used to
examine the influence of storybook reading with print refer-
encing on the development of print knowledge, phonologi-
cal awareness and book specific vocabulary.

Each group of children heard 4 different storybooks in
2 different formats on the whiteboard in the classroom: the
first two stories (T1 and T2) were presented in a simple
e-book format where a voice-over tells the story while the
children look at the accompanying pictures with the written
story text; the next 2 story books (PR1 and PR2) include,
beside the (spoken and written) text, a print referencing tool
(see below). The fifth storybook (CB) served as a control:
book specific vocabulary was tested pre- and post-interven-
tion without hearing the story. To diminish the influence of
differential performance across storybooks, the books were
counter-balanced for conditions and groups of children. All
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children were pre- and post-tested on Print Knowledge,
Phonological Awareness and book specific (target) expres-
sive Vocabulary as well after the T (text) condition and after
the PR (print referencing) condition (see Table 1 for the
experimental set up and distribution of e-books on different
groups and conditions).

Materials
Storybooks

Five Dutch storybooks were available in an e-book format:
Beer is op Vlinder [Bear is in Love with Butterfly] (Van
Haeringen, 2004), Rokko Krokodil [Rocco the Crocodile]
(De Wijs & van den Hurk, 2001), Tim op de Tegels [Pete
on the Pavement] (Veldkamp & de Boer, 2004), Na-Apers
(Copycats) (Veldkamp & de Boer, 2006) and Kleine Kango-
eroe [The Minute Marsupial] (Van Genechten, 2005). Each
story was available in 2 forms (simple e-book with Text and
e-book with Print Referencing).

Print Referencing Tool

To focus attention of children on printed matters several
print referencing features were built into a power point
presentation of the e-book to address all concepts of print
knowledge: sentences were highlighted at the speed of the
reading voice over; letters and words turned into a differ-
ent color and were subsequently pronounced by a trained
assistant (e.g., ‘this is the letter Bee, the Bo from Bear); print
conventions, like the usage of a comma or question mark,
were pointed out and briefly explained by the assistant and
print violations of words (e.g. words containing only vow-
els or consonants) and sentences (e.g., all words connected
together) were commented upon by the assistant with: ‘oh,
oh this word is written the wrong way’ or ‘oh, oh this sen-
tence is written the wrong way’ and thereafter corrected by
an animation. To be able to watch the animations and listen
to the comments of the assistant, the story was interrupted
for a short while.

To refer to phonics and phonology the highlighted let-
ters in the print referencing e-books were sounded out loud
in combination with the word they belong to (e.g., this is
the Mmm from Mother) and the highlighted words were
also sounded out loud by the assistant and either broken
down into their phonemes and subsequently blended to the
complete word (e.g., m/a/m/a, mama) or broken down into
syllables while clapping hands for each part (e.g., wing flap-
ping wing/fla/pping; one word in Dutch: ‘fladderen’). An
example of the instructional protocol is given in Apendix
1. For these comments, the story was again interrupted for
a short while.

Vocabulary Tests

A Dutch version of the Peabody Picture Vocabulary Test
(PPVT-III-NL, Schlichting, 2005) was used to assess chil-
dren’s verbal intelligence (general receptive vocabulary).

A cued Expressive Vocabulary test was administered
to assess children’s knowledge of words that were used
in the target storybooks. Children were asked to complete
sentences, which did not resemble the exact phrases in the
storybooks, with target words. The experimenter read an
incomplete sentence (e.g., ‘Rokko is sitting on a ...... "),
while corresponding pictures from the storybooks (e.g.,
Rokko sitting on a ‘jetty’ with a rowing boat attached to it)
were shown on screen. Children’s responses were coded as
correct when they completed the sentence with the target
word. In creating this test, low frequency words as listed by
Schrooten and Vermeer (1994) were selected assuming that
they would be unknown by most kindergarten children. The
test consisted of 35 target words (7 from each storybook).
The words are found to be relatively unknown and revealed
neither ceiling nor bottom effects in prior research (Smeets
& Bus, 2012; Verhallen & Bus, 2010; Verhallen et al., 2006).
The reliability of the test is high (Cronbach’s Alpha=0.85).

Code Related Skills Test

Print knowledge was measured with a Concepts of Print
Test (CPT; van Dijken, 2023) containing all key areas of

Table 1 Experimental set up and E-books distribution over conditions and experimental groups

Group Pre-tests Condition T Post-tests (T1&2) Condition PR Post-tests (PR1&2) CB
Tl T2 PR1 PR2

1 PK/PhA/VOC A B PK/PhA/VOC C D PK/PhA/VOC E

2 PK/PhA/VOC B C PK/PhA/VOC D E PK/PhA/VOC A

3 PK/PhA/VOC C D PK/PhA/VOC E A PK/PhA/VOC B

4 PK/PhA/VOC D E PK/PhA/VOC A B PK/PhA/VOC C

5&6 PK/PhA/VOC E A PK/PhA/VOC B C PK/PhA/VOC D

PR print referencing; T1&T2=e-book read without PR; PR1&PR2=e-book read with PR; CB=control e-book; PK=Print Knowledge,
PhA=Phonological Awareness, Voc=target expressive vocabulary; Book A: Bear is in Love with Butterfly (‘Beer is op Vlinder’); Book B:
Rocco the Crocodile (‘Rokko Krokodil’); Book C: The Minute Marsupial (‘Kleine Kangoeroe’); Book D: Pete on the Pavement (‘Tim op de

Tegels’); E: Copycats (‘Na-Apers’). Dutch titles between brackets
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print awareness (print concepts, concept of word and alpha-
betic knowledge), based on Justice and Ezell (2004), Zucker
et al. (2009) and the print tests used by Clay (1989, 2000)
and Gong and Levy (2009). The CPT consists of 8 items
about print concept (e.g., ‘where do I start reading”), 7 items
about the organization of text in sentences, words and let-
ters (e.g., ‘Point to the first sentence/word/letter’), 6 items
about alphabetic knowledge and 8 items about interpunction
(e.g. ‘what is the name of this sign and where do you use it
for’). The questions were asked by the experimenter, while
the children looked at pictures from the story book, they
had read that week. The CPT pre-test contains pictures from
a storybook unknown to the children. The maximum score
of this part of the test was 29. The last category was a dis-
crimination task containing two classes, readable print and
print violations, in 3 types of word concept: shape, elements
and spelling (Gong & Levy, 2009). Each type was combined
in 1 score (0 points for up to 3 successes (chance level),
1 point for 4 or 5 successes and 2 points for 6 successes),
which make a maximum score of 30 for this category. The
CPT post-tests were adapted for the alphabetic letters and
pictures of the storybooks read. The reliability of the test is
high (Cronbach’s Alpha=0.91).

Phonological Skills Test

Phonological awareness tasks were adjusted from 2 sub-
test of the Clinical Evaluation of Language Fundamen-
tals, fourth edition, Dutch version (CELF-4-NL; Kort et
al., 2008): Phoneme Combination and Syllables Clapping.
For both tasks the CELF test of 5 items was completed
with 10 words taken from the picture books with two up
to five phonemes and 6 syllables to combine (Cronbach’s
Alpha=0.94).

Regulatory Skills Test

All the tests to measure regulatory skills contain test trials to
ensure that the children understand the responses that were
required. The task started when the children made a correct
response.

Memory was measured using the forward Digit Word
Span Test (Leidse Diagnostische Test; Schroots & Van
Alphen, 1976) and the Backward Digit Span (Wechsler
Intelligence Scale for Children-Third edition; WISC,
Wechsler, 1992). In the forward digit span test, children had
to repeat a list of unrelated words that was read aloud by the
experimenter at a rate of 1 word per second. The number of
words per test trial increased from 2 to a maximum of 5. The
total number of correct responses (maximum 12) was the
score of this task. This test was combined with the backward
digit span test: children had to repeat a gradually increasing

string from 2 digits onwards in reverse order. The digits
were read aloud by the experimenter at a rate of 1 symbol
per second and each trial contained two strings of digits.
The task ended when children failed to repeat two series of
the same trial. The score of this task was the total number of
correct responses (maximum 10). The reliability of the com-
bined memory test is acceptable (Cronbach’s Alpha=0.74).

Inhibitory control was measured using a computerized
Stroop-like task (opposites) (Kegel et al., 2009; based on
Berlin & Bohlin, 2002). Children had to respond with the
opposite to contrasting pairs of pictures (e.g., saying ‘open’
to a picture of a closed door and saying ‘closed’ to a picture
of an open door). Incorrect naming and corrections were
both scored as errors, with a maximum score of 18. The reli-
ability of this test is high (Cronbach’s Alpha=0.88).

Cognitive flexibility was measured using the Dimensional
Change Card Match (DCCM). This test is modeled on the
FIST (Jacques & Zelazo, 2001), a test based on the Visual-
Verbal Test (Feldman & Drasgow, 1951), which measures
flexibility in preschoolers with child friendly stimuli and a
few clearly defined dimensions, without imposing a heavy
burden on the memory. The DCCM differs from the FIST in
respect of administration. It is a computerized task with 4
items to practice, to exclude the abstraction component, and
12 test trials. On 9 trials 3 cards are shown on the screen, the
experimenter shows 2 resembling cards on one dimension
(color, shape or magnitude) and then children must switch
by pointing to 2 of these cards showing resemblance on a
different dimension. In each trial all 3 test cards differ on
2 dimensions. On 6 subsequent trials 4 cards are shown on
the screen and after the experimenter showed them a resem-
blance on 1 dimension, children must switch by pointing to
2 of these cards showing resemblance on a different dimen-
sion and again switch and point to 2 cards showing resem-
blance on yet another dimension. In each trial all test cards
differ on 3 dimensions. The score of this task was the total
number of correct switches (max 21). The reliability of this
test is high (Cronbach’s Alpha=0.81).

Procedure
Ethical Considerations

All children in the study had parental permission to par-
ticipate. The ethics approval (ECPW-2016/149) has been
given by a standard procedure of Leiden University, which
includes the research proposal, the data collection tools, and
an informed consent. Children were tested voluntarily and
were returned to their classroom if they no longer wished to
participate.
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Data Collection Procedures

Storybooks were shown on a whiteboard or large screen and
read to all children in the classroom on 4 successive weeks.
The first two weeks two e-picture books in the simple for-
mat with the written story text were alternately presented 3
times on different days and the last two weeks the two e-pic-
ture books in the Print Referencing version were alternately
presented 3 times on different days (the order in which book
titles are read is shown in Table 1). In the Print Referenc-
ing condition, it was a trained experimenter who made the
referencing note.

Testing took place in a spare room in the school. Experi-
menters tested the children of the experimental group indi-
vidually. The tests were digitalized and shown on a laptop
with a wide screen. All book-specific vocabulary (Voc), print
knowledge (PK) and phonological awareness (PhA) tests
were pretested in the week before the intervention started
and post tested on a successive day after each condition (T
or PR) in the same week. The control-test for book-specific
vocabulary was post tested after the last intervention. Tests
to measure general receptive vocabulary (PPVT; a measure
of verbal intelligence) and regulatory skills were admin-
istered during the 4 intervention weeks on days that story
books were read in class. The test sessions lasted about
15 min each.

Analysis

Data were analysed using a Repeated Measure ANOVA
(RMA). When conducting ANOVA, the accuracy of the
F-test depends upon the assumption that scores in differ-
ent conditions are independent. When RMA are used this
assumption is violated. Therefore, in RMA the assumption
of sphericity is made that the level of dependence between
experimental conditions is roughly equal (Field, 2009).
Planned comparisons are conducted to reveal any difference
between the conditions.

As explained in the introduction, the construct of execu-
tive functioning is inconclusive and for this study the expec-
tation on their influence will be irrespective of the weakest
component tested. In other words: one weak component will
influence the result and therefore they are taken together in
one composite executive functioning score. Independent
t-tests and RMA are used to measure the influence of cog-
nitive control on children’s learning performance of the
e-books.

Data were tested with a significance level of a=0.05 and
a=0.025 when data are used twice. Testing under a=0.05
with a power of 80% a minimum sample size of N=35 is
recommended (Georgiev, n.d.). All sample sizes are N >
36. To discover whether the effects of the intervention are
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substantive, partial n? is given (np2 =0.01 represents a small,
np2=0.06 a medium and np2=0.14 large effect) and the
F-values of the tests are converted into r-values. An effect
size r>.5 forms a large effect and accounts for 25% of total
variance, »=.30 represents a medium effect accounting for
9% of the variance and »=.10 is a small effect, explaining
1% of the variance (Field, 2009).

Results

To test the effect of executive functioning on Print knowl-
edge (PK) and Phonological Awareness (PA) the cohort 1
sample was split into low (L-EF) and high (H-EF) function-
ing on executive control (median split on combined EF),
for Active Vocabulary (AVoc) all participating children were
split in L-EF and H-EF.

The results were interpreted in the context of the results
from the larger experiment (van Dijken, 2023): for cohort 1
print knowledge increased from being tested after the Text
condition (T) and increased from print referencing after the
Print Referencing condition (PR), no effect was found from
being tested twice; phonological skills do not develop from
being tested nor increase from books being read to children
without referring to print, but books being read in a print
referencing style do contribute to phonological abilities;
vocabulary while reading e-books using a print referencing
style improve to the same extent as in e-books with only a
reading mode.

Print Knowledge

An independent sample t-test revealed that children with
lower executive functioning (L-EF) scored significantly
lower on the pre- and post-tests conditions Text (T) and
Print Referencing (PR) for Print knowledge than the higher
performing peers (H-EF), t(40)=2.85, p<.007; t(40)=4.36,
p<.001; t(40)=3.5, p<.001 respectively (Table 2).

A multivariate RMA was used with Time (pre and post
interventions T & PR) as within factor for both Executive
functioning Groups (low and high; medial split) for cohort
1. For L-EF Mauchly’s test indicated that the assumption
of sphericity has not been violated (p<.695). There was a
significant main effect for Time, F(2,40)=18.21, p<.001,
np2=0.48, indicating that post-intervention Print knowl-
edge scores were higher than their pre-intervention scores.
The polynomic within-subject contrast revealed a sig-
nificant quadratic trend F(1,20)=6.64, p<.018, np2:0.25,
indicating more Print knowledge growth over time. Pair-
wise comparisons showed that increase in Print knowl-
edge was only significant after the PR post-test, p<.001
(Fig. 1). Also, for H-EF Mauchly’s test of sphericity was
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Table 2 Descriptive statistics print knowledge (PK), phonological awareness (PA) and target vocabulary (AVoc; N=) in the text and print referenc-
ing conditions and in the control for groups high and low executive functioning skills; gain=growth after pre-tests

Executive functions High (H-EF) Mean sd Gain Executive functions Low (L-EF) Mean sd Gain
PK Pre-test 15.05 5,3 PK Pre-test 9.86 6.4

PK Post-test T 18.29 4.6 3.24 PK Post-test T 10.52 6.7 0.66
PK Post-test PR 21.90 53 3.61 PK Post-test PR 14.90 7.5 4.38
PA Pre-test 13.57 5.1 PA Pre-test 9.05 7.3

PA Post-test T 14.71 6.3 1.14 PA Post-test T 8.45 7.2 -0.50
PA Post-test PR 17.52 6.7 2.81 PA Post-test PR 13.09 8.5 4.64
AVoc Pre-test Ctr 1.67 2.02 AVoc Pre-test Ctr 1.24 2.07

AVoc Pre-test T 1.86 1.35 AVoc Pre-test T 1,08 1.16

AVoc Pre-test PR 1.74 1.33 AVoc Pre-test PR 1.11 1.37

AVoc Post-test Ctr 2.29 2.95 0.62 AVoc Post-test Ctr 2.0 2.31 0.76
AVoc Post-test T 6.14 2.98 4.28 AVoc Post-test T 3.89 2.93 2.81
AVoc Post-test PR 6.29 3.09 4.55 AVoc Post-test PR 4.86 2.95 3.75

not violated (p<.168). There was a significant main effect
for Time, F(2,40)=32.68, p<.001, np2 =0.62, indicating that
children’s post-intervention print knowledge scores were
higher than their pre-intervention scores. The polynomic
within-subject contrast revealed a significant linear trend
F(1,20)=288.73, p<.001, np2=0.82, indicating a proportion-
ate change of Print knowledge growth over time. Pairwise
comparisons showed that increase in Print knowledge was
significant after post-test T, p<.004 and after post-test PR,
p<.001 (Fig. 1). These results indicate that children with
relatively Low-EF not easily pick up Print knowledge from
the environment (e.g., being tested before) but benefit from
a print referencing style. All the test effect sizes (npz) are
high.

Phonological Awareness

An independent sample t-test revealed that children with
lower executive functioning (L-EF) scored significantly
lower on pre- and post-test Text (T) and marginal signifi-
cant lower on post-test (PR) for phonological awareness
(PA) than the higher performing peers (H-EF), t(41)=2.35,
p<.024; t1(41)=3.03, p<.004; t(41)=1.90, p<.066 respec-
tively (Table 2). A multivariate RMA was used with Time
(pre and post interventions T & PR) as within factor for
both EF Groups (low and high; medial split) for cohort 1.
For L-EF Mauchly’s test indicated that the assumption of
sphericity had been violated (p<.023), therefore degrees
of freedom were corrected using Huynh—Feldt estimates
of sphericity (¢=0.81). There was a significant main effect
for Time, F(1,6,40)=173.55, p<.001, np2=0.37, indicating
that post-intervention phonological awareness scores were
higher than their pre-intervention scores. The polynomic
within-subject contrast revealed a significant quadratic
trend F(1,21)=8.37, p<.009, np2=0.29, indicating more
PA growth over time. Pairwise comparisons showed that
increase in phonological awareness was only significant

after the PR post-test, p<.001 (Fig. 2). For H-EF Mauchly’s
test of sphericity was not violated (p<.168). There was a
significant main effect for Time, F(2,40)=86.87, p<.001,
np2=0.36, indicating that children’s post-intervention PA
scores were higher than their pre-intervention scores. The
polynomic within-subject contrast revealed a significant
linear trend with a high effect size F(1,20)=18.48, p<.001,
npz =0.48, indicating a proportionate change of phonological
awareness growth over time. Pairwise comparisons showed
that increase in PA was only significant after post-test PR,
p<.001 (Fig. 2). These results indicate that phonological
awareness is not easily picked up from the environment and
that children with L-EF benefit relatively more from a print
referencing style than their higher performing peers.

Vocabulary

A multivariate RMA was used on target vocabulary with
Time (pre- vs. post-test) and Condition (Control book (C),
Text (T), and Print Referencing (PR)) as within-subjects fac-
tor for both Executive functioning Groups (Low and High;
medial split). For the Low-EF group Mauchly’s tests indi-
cated that the assumption of sphericity has not been violated
(Condition p<.146, Interaction Time x Condition p<.983).
There was a significant main effect for Time F(1,36)=67.79,
p<.0001, np2:0.65 and Condition F(2,72)=8.13, p<.001,
np2=0.18 and a significant interaction effect between Time
and Condition F(2,72)=18.66, p<.001, np2=0.34. Helmert
contrasts revealed that ratings were significantly higher after
Text and Print Referencing compared to the Control condi-
tion, F(1,36)=33.96, p<.001, np2=0.49 and marginal sig-
nificant different between T and PR, F(1,36)=3.53, p<.068,
np220.089 with a medium effect size (Fig. 3L-EF). For the
H-EF group Mauchly’s test indicated that the assumption of
sphericity has not been violated (Condition p<.140, Inter-
action Time x Condition p<.876). There was a significant
main effect of Time F(1,41)=110.82, p<.0001, np220.73
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Fig.1 Gain in Print knowledge for children with relatively low (Low EF) and high (High) executive function skills; time 1 =pre-test, time 2=post-

test Text Condition, time 3 =post-test Print Referencing Condition

and Condition F(2,82)=20.89, p<.0001, np2=0.34 and
a significant interaction effect between Time and Condi-
tion F(2, 82)=31.58, p<.001, np2=0.44. Helmert contrasts
revealed that ratings were significantly higher after Text and
Print Referencing compared to the Control condition, F(1,
41)=58.50, p<.001, np2:0.59 and the same between T and
PR, F(1, 41)=0.24, p<.068, np2:0.006 (Fig. 3H-EF). This
indicates that word learning is less easily picked up from
the environment for children with L-EF compared to their
higher preforming peers and that they benefit from a print
referencing style. The differences in new words learned after
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the Text condition is significant with a medium effect size
between the two EF groups, t(78)=2.66, p<.01, d=0.59 and
marginal significant with a small effect size after the Print
Referencing condition, t(78)=1.89, p<.062, d=0.43.

Discussion

Storybook reading in schools is a widely used method to
develop early literacy skills. The meaning of a new word
and, to a lesser extent, its phonological aspects, are picked
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Fig. 2 Gain in Phonological Awareness for children with relatively low (Low EF) and high (High EF) executive function skills; time 1=pre-test,
time 2 =post-test Text Condition, time 3 =post-test Print Referencing Condition

up without specifically drawing attention to it (e.g., Rob-
bins & Ehri, 1994; Sénéchal, 1997; Verhallen et al., 2006).
During reading, children mainly focus on the illustrations in
a book and pay less attention to the written text. Repeated
reading of the same book increases the focus on text with
just a few percent (Evans & Saint Aubin, 2013). The effect
of storybook reading on print knowledge is therefore small
and explicitly focusing attention to print seems important
(Justice & Ezell, 2004). Also, development of phonological
awareness and phonics benefits using verbal cues to draw
children’s attention to print (Justice & Ezell, 2004; Shamir

et al., 2012). Storybook reading using a print referencing
style could therefore be useful to develop the essential
emergent literacy skills. In the previous (larger) study with
combined skill training (van Dijken, 2023) results indicated
that print knowledge (including phonics) and phonological
awareness expand through a print referencing reading style
and does not hinder vocabulary growth. Alternative expla-
nations for literacy growth after reading storybooks using
print referencing were less plausible. Testing effects as well
as differential effects due to specific teacher behaviours were
accounted for in the experimental set up by using a within
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fixed order design and trained assistants, all unknown to the
children, who followed a strict intervention protocol. Also,
large maturation effects are unlikely in a 4 weeks’ time
frame. However, the individual differences in growth for
phonological awareness, print knowledge and vocabulary
were large between the kindergartners in the study. As one
probably requires well-developed regulatory skills to learn
from e-books with print referencing (Cartwright, 2008; Dia-
mond et al., 2007; Evans & Saint-Aubin, 2013), the question
remained whether executive functioning (EF) differentiates
children’s learning capabilities in a combined training of
emergent literacy skills (e.g., Diamond et al., 2007; Nes-
bitt et al., 2015). In this study we separated the cohort of
80 children into 2 groups (relatively low (L-EF) and high
(H-EF) functioning on executive control) and examined the
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association with literacy development to examine the inter-
connected nature of early language development and cogni-
tive control (McNeill et al., 2025); Skibbe et al., 2019).
The results indicate that regulatory skills distinguish chil-
dren who vary in learning abilities, to some extent. In gen-
eral, both EF-groups profit from an interactive reading style
using print referencing to develop emergent literacy skills;
the lower EF-group scores are below the high EF-group, but
children with low regulatory skills benefit relatively more
from e-books with print referencing than from traditional
e-books compared to their higher performing peers. As
stated before, alternative explanations for literacy growth
after reading storybooks using print referencing were less
plausible. The results confirm earlier findings that children
with higher levels of cognitive control were characterized
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by higher levels of early literacy (McNeill et al., 2025;
Skibbe et al., 2019). However, results did not show a greater
improvement for print- and phonological knowledge after
the print referencing intervention compared to their peers
with relatively lower levels of cognitive control. Moreover,
the lower EF group improved relatively more on these skills
than the higher EF group, suggesting an underlying mecha-
nism in technology use to connect self-control and literacy
improvement; the enhanced e-books could have focused
attention to the learning opportunities, thereby scaffolding
the late early language developers. Previous research sug-
gested that the effectiveness of reading aloud may depend
on the students’ behavior. If a child shows a high level of
on-task behavior, the child feels involved in a task, regard-
less of whether the task requires a lot of effort (Halliday et
al., 2018). This appears to be beneficial for their language
development and learning performance (Gest & Gest, 2005;
Mol et al., 2008; Rowe & Hill, 1998; Whitehurst et al.,
1988). Feedback from the schoolteachers confirmed that all
preschoolers in their classrooms were very attentive during
the reading sessions.

For the H-EF group print knowledge increases after the
reading intervention using print referencing, but also after
the Text condition. This is contrary to what is found in the
literature: a form of attention to print while listening to a
story is necessary to gain print knowledge (e.g., Gong &
Levy, 2009). In the study of van Dijken (2023) it is estab-
lished that the children picked up some knowledge from the
print knowledge pretest. It is hard to design a test without
suggestive effects. Thus, when one asks: ‘how many words
do you see?’ it is likely that a child will count only the obvi-
ous entities on the page without knowing what a word is and
subsequently learn the concept ‘word’ from being tested.
Children in the L-EF group do need the focus offered by
print referencing to grow in print knowledge and do not eas-
ily learn from an implicit learning environment (traditional
reading or being tested) as is found in other studies (e.g.,
Evans et al., 2008).

To become good readers, children must develop phono-
logical skills (Joseph & McCachran, 2003). Weak phono-
logical awareness predicts reading problems (Phillips et al.,
2008), but for children with well-developed phonological
skills the reading process improves faster and vice versa,
through reading their phonological skills are stimulated
(Whitehurst & Lonigan, 1998). Variance in exposure to
spoken language before children enter school, leads to dif-
ferences in the development of phonological skills (Antony
& Francis, 2005). Training these skills will lead to a bet-
ter reading process (Cunningham, 1990). Our results show
that phonological awareness increases slightly after tra-
ditional reading for the H-EF group and much more after
books read with print referencing. The L-EF group only

increases in phonological awareness after print referenc-
ing. These results tie in with previous research findings that
kindergartners are more aware of sounds in words (Justice
& Ezell, 2004; Shamir et al., 2012) when books are read
with explicit vocal attention to print matters compared to
traditional reading. An easy way to stimulate this process is
to draw attention to sound structures in words by means of
print referencing. In this way print knowledge and phono-
logical awareness will be stimulated together.

There is ample evidence that expanding vocabulary
through reading storybooks is effective (e.g., Sénéchal 1997;
Smeets & Bus, 2012; Verhallen et al., 2006; Evans & Saint-
Aubin, 2013). The illustrations are inspected in concert with
the spoken text. The children navigate the illustrations to
match what they see with what they hear, which enable the
children to add new low frequency words to their vocabu-
lary (Evans & Saint-Aubin, 2013; Verhallen & Bus, 2012).
Knowing that print referencing is interrupting the storyline
and shifts the focus away from the story onto the text ele-
ments, we expected to find a trade-off between word learn-
ing and print awareness. The results of the larger study (van
Dijken, 2023) indicate that print referencing not only stimu-
lates print knowledge and phonological awareness but also
new word learning when compared to the Text condition. It
turned out that this effect is solely explained by the profit
of print referencing for children with less well-developed
regulatory skills (L-EF, Table 2), while for H-EF there is no
adverse nor profitable effect of combined skill learning: as
many words were learned in the Text and Print Referenc-
ing conditions (H-EF, Table 2). Moreover, the differences
between the two EF groups in new words learned after the
Text condition is significantly different with a medium effect
size and only marginal significantly different with a small
effect size after the Print Referencing condition, indicating
a closing gap between the two groups. During the reading
intervention, the children in the classroom did not bother
each other; they were actively involved and commented on
the story being read or the matters to be learned in the print
referencing situation. Thus, all children were able to focus
on the whiteboard and children normally easily distracted
were able to learn (nearly) as many new words as their peers
who can ignore disturbances. The results show clearly that
a print referencing reading style mainly scaffolds children
with relatively low EF-skills, preventing them to be left
behind their higher functioning peers even further.

The classroom environment poses major challenges for
self-regulation in young children. Typically, children must
pay attention, avoid distractions, and divide their attention
to different learning tasks. These essential self-regulation
skills, which include executive functioning, are key predic-
tors of school achievement (Spiegel et al., 2021; Cortés Pas-
cual et al., 2019).
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The classroom teachers proposed, based on their observa-
tions of the behaviour of the kindergartners during reading
using a print referencing style, that the positive performance
of the low EF group could partly be explained by improved
learning behaviour and increased engagement in learning
tasks. They noticed that the reading sessions created a learn-
ing friendly classroom environment. A positive classroom
environment, like organizing the group work of children
and using effective techniques for the development of pre-
schoolers’ thinking and speech, scaffolds executive func-
tioning and enables better learning (Veraksa et al., 2020).
Moreover, Howes et al. (2008) noted that children from
groups with a positive atmosphere and discussion methods,
have a richer vocabulary and have superior initial reading
skills to than children from other groups. This observation
was independent of the teachers’ behaviour, as they played
no role in the reading sessions conducted by research assis-
tants who followed a strict protocol.

To close the gap in literacy performance it seems essen-
tial to know how to support children with difficulties in
executive functioning (EF) from a very early age. However,
a comprehensive systematic review of research on training
EF found limited evidence of long-term benefits for EF (Dia-
mond & Ling, 2020). Thus, interventions that provide sup-
port to children with weak EF to develop a more engaging
approach to learning tasks, may be a potential opportunity
for future research. Stimulating discussions and engagement
for literacy learning, especially for increasing vocabulary,
is targeted by introducing interactive reading with e-books
(Mol et al., 2008). The e-Prent&ABC program has therefore
been extended by including interactive reading based on the
4-Cycle-Model for robust vocabulary instructions (Beck et
al., 2013; Verhallen & Verhallen, 1994) to scaffold children
with less well-developed learning behaviour (van Dijken,
2018, 2019, 2024).

Implementation of e-Prent&ABC will be studied using
this advanced e-Prent&ABC version to further improve
vocabulary and scaffold children with less well-developed
learning behavior (van Dijken, 2018, 2019, 2024). For prac-
tical guidance of the e-Prent&ABC version used in the pres-
ent intervention (van Dijken, 2023), a specific protocol with
print referencing instructions for print knowledge and pho-
nological awareness is added (Appendix 1).

It should be noted that the number of participants in
the study was rather small, however a repeated measure
design is statistically powerful. When the same participants
are used across conditions the error variance is reduced,
making it easier to detect any systematic variance (Field,
2009). All sample sizes are N > 36 and sufficient to ana-
lyze with a power of 80% (Georgiev, n.d.). Nevertheless,
there were too few participants to disentangle the different
EF-components. Disentangling the different components of
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executive functioning might have given different results.
For example, a low memory capacity constrains learning,
but picture books with print referencing supports print
learning by focussing shortly and restrictively on a single
highlighting print matter and/or sound unit in words to be
learned. However, an added benefit of highlighting and sub-
sequent sounding out an unfamiliar word, is that this word
is getting extra and vocal attention, in which it might be
learned at the same time (de Jong et al., 2000). Neverthe-
less, if extra scaffolding is needed for children with very
weak memories, an alternation between traditional book
reading and books using print referencing might serve these
children better. Poor inhibition control also constrains learn-
ing, yet print referencing introduces more involvement and
focus, thereby cancelling out the detrimental effect of being
distracted. However, for insufficient cognitive flexibility,
a trade-off is expected between learning print matters and
words, as in print referencing one is expected to switch back
and forward between the written text and the story to be
told. The development of either print knowledge and phono-
logical awareness or new word learning will be affected. For
cognitive inflexible children, an e-book can be introduced in
its simple form followed by its print referencing version to
support them to maximise their gain in vocabulary.

Another limitation of the study is a lack of generaliz-
ability. The participants were typically developing children
from middle-socioeconomic status families with Dutch as
first language. This is however a first study to test the effect
of the e-Prent&ABC program and a follow up is planned
in testing children from low-socioeconomic status fami-
lies and special groups like children with specific language
impairments. About this last group it is already known that
special features in e-books like background music interferes
with learning (Smeets et al., 2014).

Also, we used a fixed order condition design and started
the intervention with the reference condition Text. In this
way test learning interfering with print learning was avoided
in picture book reading with print referencing; if we had
alternated the Text and Print refencing conditions, it would
have been impossible to disentangle test learning from print
knowledge learning in the print referencing condition. In the
main experiment (van Dijken, 2023) it was demonstrated
that no print learning occurred in the Text condition and so
the fixed order did not introduce any potential practice or
familiarity cofounding effects.

Conclusions

e-Picture-books with a print referencing tool that focus chil-
dren’s attention on a classroom whiteboard (e-Prent&ABC)
stimulates acquisition of print knowledge, growth of
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phonological awareness and enrichment of vocabulary at
the same time, as shown in the larger experimental study
(van Dijken, 2023). The results of the current analyses
reveal that pupil’s level of executive functioning co-occur
with their level of emergence literacy performance.

In line with expectations, children in the classrooms with
relatively less well-developed regulatory skills benefit more
from the Print Referencing compared to the Text condition
for growth in print knowledge and phonological awareness,
while their higher performing peers also and more easily
learn from non-focused environmental stimuli.

Furthermore, the study revealed that vocabulary for chil-
dren with relatively well developed regulatory skills, read-
ing e-books using a print referencing style improve to the
same extent as in e-books with only a reading mode, thereby
confirming that print referencing has no detrimental effect
on vocabulary expansion.

Last and not least, but contrary to the last expectation,
the print referencing tool especially supports children with
relatively less well-developed regulatory skills compared to
a learning condition without print referencing. The Low-EF
group does not easily pick up emergent literacy skills from
a classroom setting, not even when this is an enriched read-
ing environment, but catch up with their peers when print
referencing was used while reading picture books.

The results of this study indicate that print referenc-
ing, including the attention to dividing words into sounds,
while showing e-storybooks on a whiteboard in the class-
room, seems a very promising whole-classroom method to
enhance all key areas of print awareness (print concepts,
concept of word, alphabetic knowledge), phonics and pho-
nological awareness as well as vocabulary at the same time
to all children in the same school year, especially to those
with less well-developed executive function skills.

Appendix: Protocol print referencing
instructions: print knowledge, phonics &
phonological awareness

Rocco the Crocodile (de Wijs & van den Hurk, 2001; 22
pages) Print ReferencingWhat the reader says and points
out after the text on the page is read and the animation is
finished
Page 2: words are highlighted with the reading speed
Page 4:

— This is a semicolon (,) It is written when there is a pause
in a sentence; point to the sentence while reading and
pause for a while at the semicolon before reading further

Page 5:

— Here you see the letter B (bee) the B (buh) van Brusjes
(Dutch for brothers and sisters)

— This is an exclamation mark (!) It is used when some-
body screams, or is excited; repeat the sentence with
intonation

Page 7:

— Oh, oh, this word is written the wrong way (mistake:
the word ‘Steiger’ is written with only vowels and turns
red); next the word will appear written properly

— Cap your hands twice and pronounce the syllables in
sound parts: Stei-ger (Dutch for Yetty; Ye-tty)

— And here you see the letter S (es) the S (sss) from Steiger

Page 8:

— Oh, oh, this word is also written the wrong way (mis-
take: the word ‘Mother’ is written with only consonants
and turns red); repeat the word Mother when it appears
written properly

Page 11: words are highlighted with the reading speed
Page 12:

— -Oh, oh, this word is written the wrong way (mistake:
in the word ‘Tantes’ the vowels are replaced by num-
bers and turns red); repeat the word ‘Tantes’ when it ap-
pears properly

— And here you see the letter T (tee) de T (tuh) from Tantes
(Dutch for Aunts)

Page 13:

This is the letter M (em) the M (mmm) from Mij; spell
the word: M-ij, and repeat Mij (Dutch for Me)

Page 15:

— Oh, oh, this word is written the wrong way (mis-
take: in the word ‘Donker’ the letter ‘e’ is replaced
by how it sounds: ‘u’ and turns red); repeat the word
‘Donker’when it appears properly (Dutch for Dark; the
spoken and written word differ (are not transparent); in
English this can be compared with the the phoneme ‘a’
in the word dark (a) and has (¢).

Page 17:

—  Oh, oh, this word is written the wrong way (mistake: in
the word “Valt’ all letters are replaced by one type of let-
ter and turns red); repeat the word ‘Valt’ when it appears
written properly

— And here you see the letter V (vee) de V (tuh) from Valt
(Dutch for falls) spell the word: Valt: V-a-1-t, Valt

Page 19:

— This is a question mark (?) It is used when somebody
asks something; repeat the sentence with intonation
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— And this is a point (.) It is written at the end of a sen-
tence; repeat the sentence

Page 20: words are highlighted with the reading speed.

— Here you see the letter K (ka) de K (kuh) from Krokodil-
lenbaby’s (Dutch for baby Crocodiles)
— Clap your hands and pronounce the syllables in sound
parts: Kro-ko-di-llen-ba-bys
Page 21:

— Oh, oh, these two sentences are written the wrong way
(mistake: the words in the sentences are written together
and turn red); Howcutethoselittlecrocodiles,saysRokko.
Andtherearesomany! Repeat the sentences when written
properly: How cute those little crocodiles, says Rokko.
And there are so many!

Delarations

Conflicting Interests The author declared no potential conflicts of in-
terest with respect to the research, authorship, and/or publication of
this article.

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing,
adaptation, distribution and reproduction in any medium or format,
as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons licence, and indicate
if changes were made. The images or other third party material in this
article are included in the article’s Creative Commons licence, unless
indicated otherwise in a credit line to the material. If material is not
included in the article’s Creative Commons licence and your intended
use is not permitted by statutory regulation or exceeds the permitted
use, you will need to obtain permission directly from the copyright
holder. To view a copy of this licence, visit http://creativecommons.o
rg/licenses/by/4.0/.

References

Agostino, D. JV, & E Rodgers (2017). Literacy achievement trends at
entry to first grade. Educational Researcher, 46(2), 78-89. https:
//doi.org/10.3102/0013189X1769

Antony, J. L., & Francis, D. J. (2005). Development of phonological
awareness. American Psychological Society, 14(5), 255-259. htt
ps://doi.org/10.1111/j.0963-7214.2005.00376.x

Baddeley, A. (2003). Working memory and language: An overview.
Journal of Communication Disorders,36, 189-208. https://doi.o
rg/10.1016/S0021-9924(03)00019-4

Baddeley, A., & Hitch, G. (1974). Working memory. In G. A. Bower
(Ed.), The psychology of learning and motivation (Vol. 8, pp.
47-89). Academic Press.

Bautista, G. F., Ghesquicre, P., & Torbeyns, J. (2024). Stimulating
preschoolers’ early literacy development using educational tech-

nology: A systematic literature review. International Journal of

Child-Computer Interaction, 39, 1-22. https://doi.org/10.1016/j
.1jcci.2023.100620

Beck, I. L., McKeown, M. G., & Kucan, L. (2013). Bringing words to
life: Robust vocabulary instruction. GuilfordPress.

@ Springer

Berlin, L., & Bohlin, G. (2002). Response inhibition, hyperactivity,
and conduct problems among preschool children. Journal of Clin-
ical Child & Adolescent Psychology,31(2),242-251. https://doi.o
rg/10.1207/S15374424JCCP3102_09

Best, J. R., Miller, P. H., & Jones, L. L. (2009). Executive functions
after age 5: Changes and correlates. Developmental Review,29,
180-200. https://doi.org/10.1016/j.dr.2009.05.002

Blewitt, P., Rump, K. M., Shealy, S. E., & Cook, S. A. (2009). Shared
book reading: When and how questions affect young children’s
word learning. Journal of Educational Psychology,101,294-304.
https://doi.org/10.1037/a0013844

Bowyer-Crane, C., Snowling, M. J., Duff, F. J., Fieldsend, E., Carrol,
J. M., Miles, J., Gotz, K., & Hulme, C. (2008). Improving early
Language and literacy skills: Differential effects of an oral Lan-
guage versus a phonology with reading intervention. Journal of
Child Psychology and Psychiatry, 49(4), 422—432. https://doi.org
/10.1111/j.1469-7610.2007.01849.x

Breadmore, H. L., Vardy, E. J., Cunningham, A. J., Kwok, R. K. W.,
& Carroll, J. M. (2019). Literacy development: Evidence review.
Education Endowment Foundation. The report is available from:
https://educationendowmentfoundation.org.uk/

Bus, A. G., Verhallen, M. J. A. J., & de Jong, M. T. (2009). How On-
screen Storybooks contribute to Early Literacy. In A. G. Bus &
A.S.B. Neuman (Eds). Multimedia and Literacy Development
— Improving Achievement forYoung Learners (pp. 153-167).
Routledge.

Cabell, S. Q., Justice, L. M., Vukelich, C., Buell, M. J., & Han, M.
(2008). Strategic and intentional shared storybook reading. In
L. M. Justice & C. Vukelich (Eds.), Achieving excellence in pre-
school literacy instruction (pp. 198-220). Guilford.

Campbell, S. (2021). What’s happening to shared picture book reading
in an era of phonics first? Reading Teacher, 74(6), 757-767. https
://doi.org/10.1002/trtr.2004

Cartwright, K. B. (2008). Literacy processes: Cognitive flexibility in
learning and teaching. The Guild Press.

Castles, A., Rastle, K., & Nation, K. (2018). Ending the reading wars:
Reading acquisition from novice to expert. Psychological Science
in the Public Interest, 19(1), 5-51. https://doi.org/10.1177/15291
00618772271

Chera, P., & Wood, C. (2003). Animated multimedia ‘talking books’
can promote phonological awareness in children beginning to
read. Learning and Instruction, 13, 33-52. https://doi.org/10.11
11/§.1365-2729.2006.00183.x

Clair-Thompson, S. (2011). Executive functions and working memory
behaviours in children with a poor working memory. Learning
and Individual Differences, 21, 409—414. https://doi.org/10.1016
/j1indif.2011.02.008

Clay, M. M. (1989). Concepts about print in English and other lan-
guages. The Reading Teacher, 42, 268-276.

Clay, M. M. (2000). Concepts about print: What have children learned
about the way we print language? Heinemann Educational Books.

Clinton-Lisell, V., Strouse, G., & Langowski, A. M. (2024). Children’s
engagement during shared reading of ebooks and paper books:
A systematic review. International Journal of Child-Computer
Interaction, 39, 1-13. https://doi.org/10.1016/j.ijc-¢1.2023.1006
32

Colé, P, Duncan, L. G., & Blaye, A. (2014). Cognitive flexibility pre-
dicts early reading skills. Frontiers in Psychology, 5. https://doi.o
1rg/10.3389/fpsyg.2014.00565

Cortés Pascual, A., Moyano Muiioz, N., & Quilez Robres, A. (2019).
The relationship between executive functions and academic per-
formance in primary education: Review and meta-analysis. Fron-
tiers in Psychology, 10, 1582. https://doi.org/10.3389/fpsyg.201
9.01582

Coyne, M. D., Simmons, D. C., Kameenui, E. J., & Stoolmiller, M.
(2004). Teaching vocabulary during shared storybook readings:


https://doi.org/10.1207/S15374424JCCP3102_09
https://doi.org/10.1207/S15374424JCCP3102_09
https://doi.org/10.1016/j.dr.2009.05.002
https://doi.org/10.1037/a0013844
https://doi.org/10.1037/a0013844
https://doi.org/10.1111/j.1469-7610.2007.01849.x
https://doi.org/10.1111/j.1469-7610.2007.01849.x
https://educationendowmentfoundation.org.uk/
https://educationendowmentfoundation.org.uk/
https://doi.org/10.1002/trtr.2004
https://doi.org/10.1002/trtr.2004
https://doi.org/10.1177/1529100618772271
https://doi.org/10.1177/1529100618772271
https://doi.org/10.1111/j.1365-2729.2006.00183.x
https://doi.org/10.1111/j.1365-2729.2006.00183.x
https://doi.org/10.1016/j.lindif.2011.02.008
https://doi.org/10.1016/j.lindif.2011.02.008
https://doi.org/10.1016/j.ijc-ci.2023.100632
https://doi.org/10.1016/j.ijc-ci.2023.100632
https://doi.org/10.3389/fpsyg.2014.00565
https://doi.org/10.3389/fpsyg.2014.00565
https://doi.org/10.3389/fpsyg.2019.01582
https://doi.org/10.3389/fpsyg.2019.01582
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3102/0013189X1769
https://doi.org/10.3102/0013189X1769
https://doi.org/10.1111/j.0963-7214.2005.00376.x
https://doi.org/10.1111/j.0963-7214.2005.00376.x
https://doi.org/10.1016/S0021-9924(03)00019-4
https://doi.org/10.1016/S0021-9924(03)00019-4
https://doi.org/10.1016/j.ijcci.2023.100620
https://doi.org/10.1016/j.ijcci.2023.100620

Early Childhood Education Journal

An examination of differential effects. Exceptionality, 12(3), 145—
162. https://doi.org/10.1207/s15327035ex1203_3

Cunningham, A. E. (1990). Explicit versus implicit instruction in
phonemic awareness. Journal of Experimental Child Psychol-
0g),50(3), 429—444. https://doi.org/10.1016/0022-0965(90)9007
9-N

De Jong, M. T., & Bus, A. G. (2002). Quality of book-reading matters
for emergent readers: An experiment with the same book in regu-
lar or electronic format. Journal of Educational Psychology, 94,
145-155. https://doi.org/10.1177/14687984030032002

De Jong, M. T., & Bus, A. G. (2003). How well suited are electronic
books to supporting literacy? Journal of Early Childhood Liter-
acy, 3, 147-164. https://doi.org/10.1598/RRQ.39.4.2

De Wijs, 1., & van den Hurk, N. (2001). Rokko Krokodil [Rocco the
Crocodile]. Ziederis.

Diamond, A. (1990). Developmental time course in human infants
and infant monkeys, and the neural bases of inhibitory control
of reaching. In A. Diamond (Ed.), The development and neural
bases of higher cognitive functions (pp. 637-676). Academy of
Sciences.

Diamond, A. (2006). The early development of executive functions.
Lifespan Cognition Mechanisms of Change, 70-95. https://doi.or
2/10.1093/acprof:0s0/9780195169539.003.0006

Diamond, A., & Ling, D. S. (2020). Review of the evidence on, and
fundamental questions about, efforts to improve executive func-
tions, including working memory. In J. Novick, M. F. Bunting,
M. R. Dougherty, & R. W. Engle (Eds.), Cognitive and working
memory training: Perspectives from psychology, neuroscience,
and human development (pp. 143—431). Oxford University Press.

Diamond, A., Barnett, W. S., Thomas, J., & Munro, S. (2007). Pre-
school program improves cognitive control. Science,318, 1387—
1388. https://doi.org/10.1126/science.1151148

Evans, M. A., & Saint-Aubin, J. (2013). Vocabulary acquisition with-
out adult explanation in repeated shared book reading: An eye
movement study. Journal of Educational Psychology, 205(3),
596-608. https://doi.org/10.1037/a0032465

Evans, M. A., Williamson, K., & Pursoo, T. (2008). Preschoolers’
attention to print during shared book reading. Scientific Studies
of Reading,12(1), 106-129. https://doi.org/10.1080/1088843070
1773884

Feldman, M. J., & Drasgow, J. (1951). A visual-verbal test for schizo-
phrenia. Psychiatric Quarterly,25(Suppl.), 55-64.

Field, A. (2009). Discovering Statistics using SPSS. Sage Publications
Ltd, 3th edition.

Foorman, B. R., Francis, D. J., Fletcher, J. M., Schatschneider, C., &
Mehta, P. (1998). The role of instruction in learning to read: Pre-
venting reading failure in at-risk children. Journal of Educational
Psychology,90(1), 37-55. https://doi.org/10.1037/0022-0663.90.
1.37

Fuhs, M. W., Turner Nesbitt, K., Farran, D. C., & Dung, N. (2014).
Longitudinal associations between executive functioning and
academic skills across content areas. Developmental Psychology,
50(4), 1698-1709. https://doi.org/10.1037/a0036633

Gandolfi, E., Viterbori, P., Traverso, L., Zanobini, M., & Usai, M. C.
(2021). The longitudinal relationship between early inhibitory
control skills and emergent literacy in preschool children. Read-
ing and Writing, 34, 1985-20009. https://doi.org/10.1007/s11145-0
21-10131-y

Gest, S. D., & Gest, J. M. (2005). Reading tutoring for students at aca-
demic and behavioral risk: Effects on time-on-task in the class-
room. Education and Treatment of Children,28(1), 25-47.

G. Georgiev (n.d.) (Ed.). https://www.gigacalculator.com/calculators/
power-sample-size-calculator.php Gettinger, M., & Stoiber, K. C.
(2014). Increasing opportunities to respond to print during story-
book reading: Effects of evocative print-referencing techniques.

Early Childhood Research Quarterly, 29(3), 283-297. https://doi
.org/10.1016/j.ecresq.2014.03.001

Gill, S. R., & Islam, C. (2011). Shared reading goes high-tech. The
Reading Teacher,66(3), 224-227. https://doi.org/10.1002/TRTR.
01028

Gong, Z., & Levy, B. A. (2009). Four-year-old children’s acquisition
of print knowledge during electronic storybook reading. Reading
and Writing,22, 889-905. https://doi.org/10.1007/s11145-008-91
30-1

Gray, S., Levy, R., Alt, M., Hogan, T. P., & Cowan, N. (2022). Work-
ing memory predicts new word learning over and above existing
vocabulary and nonverbal 1Q. Journal of Speech Language and
Hearing Research, 65(3), 1044—1069. https://doi.org/10.1044/20
21 jslhr-21-00397

Halliday, S. E., Calkins, S. D., & Leerkes, E. M. (2018). Measuring
preschool learning engagement in the laboratory. Journal of
Experimental Child Psychology, 167, 93—116. https://doi.org/10
.1016/j.jecp.2017.10.006

Hill, M. S., & Wagovich, S. A. (2020). Word learning from context in
school age children: Relations with language ability and execu-
tive function. Journal of Child Language,47(5), 1006—1029. http
s://doi.org/10.1017/S0305000919000989

Hjetland, H. N., Rinchmann, E. 1., Scherer, R., & Melby-Lervag, M.
(2017). Preschool predictors of later reading comprehension abil-
ity: A systematic review. Campbell Systematic Review, 13(1),
1-155. https://doi.org/10.4073/csr.2017.14

Howes, C., Burchinal, M., Pianta, R., Bryant, D., Early, D., Clifford,
R., & Barbarin, O. (2008). Ready to learn? Children’s pre-aca-
demic achievement in pre-kindergarten programs. Early Child-
hood Research Quarterly,23, 27-50. https://doi.org/10.1016/j.ec
resq.2007.05.002

Huizinga, M., Dolan, C. V., & Van der Molen, M. W. (2006). Age-
related change in executive function: Developmental trends and a
latent variable analysis. Neuropsychologia, 44, 2017-2036. https:
//doi.org/10.1016/j.neuropsychologia.2006.01.010

Thmeideh, F. M. (2014). The effect of electronic books on enhancing
emergent literacy skills of pre-school children. Computers and
Education,79, 40-48. https://doi.org/10.1016/j.compedu.2014.0
7.008

Jacques, S., & Zelazo, P. D. (2001). The flexible item selection task
(FIST): A measure of executive function in preschoolers. Devel-
opmental Neuropsychology,20(3), 573-591. https://doi.org/10.12
07/815326942DN2003_2

Jong, P. F., Seveke, M., & van Veen, M. (2000). Phonological sensi-
tivity and the acquisition of new words in children. Journal of
Experimental Child Psychology, 76(4), 275-301. https://doi.org
/10.1006/jecp.1999.2549

Joseph, L. M., & McCachran, M. (2003). Comparison of a word study
phonics technique between students with moderate to mild men-
tal retardation and struggling readers without disabilities. Educa-
tion and Training in Developmental Disabilities, 38(2), 192—199.
https://www.jstor.org/stable/23879596

Justice, L. M., & Ezell, H. K. (2002). Use of storybook reading to
increase print awareness in at- risk children. American Journal of
Speech-Language Pathology, 11, 17-29. https://doi.org/10.1044/
1058-0360(2002/003)

Justice, L. M., & Ezell, H. K. (2004). Print referencing: An emergent
literacy enhancement strategy And its clinical application. Lan-
guage Speech and Hearing Services in Schools, 35, 185-193. htt
ps://doi.org/10.1044/0161-1461(2004/018)

Justice, L. M., Meier, J., & Walpole, S. (2005). Learning new words
from storybooks: An efficacy study with at-risk kindergartners.
Language, Speech, and Hearing Services in Schools,36, 17-32. h
ttps://doi.org/10.1044/0161-1461(2005/003)

Justice, L. M., Pullen, P. C., & Pence, K. (2008). Influence of ver-
bal and nonverbal references to print on preschoolers’ visual

@ Springer


https://doi.org/10.1016/j.ecresq.2014.03.001
https://doi.org/10.1016/j.ecresq.2014.03.001
https://doi.org/10.1002/TRTR.01028
https://doi.org/10.1002/TRTR.01028
https://doi.org/10.1007/s11145-008-9130-1
https://doi.org/10.1007/s11145-008-9130-1
https://doi.org/10.1044/2021_jslhr-21-00397
https://doi.org/10.1044/2021_jslhr-21-00397
https://doi.org/10.1016/j.jecp.2017.10.006
https://doi.org/10.1016/j.jecp.2017.10.006
https://doi.org/10.1017/S0305000919000989
https://doi.org/10.1017/S0305000919000989
https://doi.org/10.4073/csr.2017.14
https://doi.org/10.1016/j.ecresq.2007.05.002
https://doi.org/10.1016/j.ecresq.2007.05.002
https://doi.org/10.1016/j.neuropsychologia.2006.01.010
https://doi.org/10.1016/j.neuropsychologia.2006.01.010
https://doi.org/10.1016/j.compedu.2014.07.008
https://doi.org/10.1016/j.compedu.2014.07.008
https://doi.org/10.1207/S15326942DN2003_2
https://doi.org/10.1207/S15326942DN2003_2
https://doi.org/10.1006/jecp.1999.2549
https://doi.org/10.1006/jecp.1999.2549
https://www.jstor.org/stable/23879596
https://www.jstor.org/stable/23879596
https://doi.org/10.1044/1058-0360(2002/003)
https://doi.org/10.1044/1058-0360(2002/003)
https://doi.org/10.1044/0161-1461(2004/018)
https://doi.org/10.1044/0161-1461(2004/018)
https://doi.org/10.1044/0161-1461(2005/003)
https://doi.org/10.1044/0161-1461(2005/003)
https://doi.org/10.1207/s15327035ex1203_3
https://doi.org/10.1016/0022-0965(90)90079-N
https://doi.org/10.1016/0022-0965(90)90079-N
https://doi.org/10.1177/14687984030032002
https://doi.org/10.1598/RRQ.39.4.2
https://doi.org/10.1093/acprof:oso/9780195169539.003.0006
https://doi.org/10.1093/acprof:oso/9780195169539.003.0006
https://doi.org/10.1126/science.1151148
https://doi.org/10.1037/a0032465
https://doi.org/10.1080/10888430701773884
https://doi.org/10.1080/10888430701773884
https://doi.org/10.1037/0022-0663.90.1.37
https://doi.org/10.1037/0022-0663.90.1.37
https://doi.org/10.1037/a0036633
https://doi.org/10.1007/s11145-021-10131-y
https://doi.org/10.1007/s11145-021-10131-y
https://www.gigacalculator.com/calculators/power-sample-size-calculator.php
https://www.gigacalculator.com/calculators/power-sample-size-calculator.php

Early Childhood Education Journal

attention to print during storybook reading. Developmental Psy-
chology,44(3), 855-866. https://doi.org/10.1037/0012-1649.44.3
.855

Justice, L. M., Kaderavek, J., Fan, X., Sofka, A., & Hunt, A. (2009).
Accelerating preschoolers’ early literacy development through
classroom-based teacher— child storybook reading and explicit
print referencing. Language, Speech, and Hearing Services in
Schools, 40, 67-85. https://doi.org/10.1044/0161-1461(2008/0
7-0098).

Justice, L. M., McGinty, A. S., Piasta, S. B., Kaderavek, J. N., & Fan,
X. (2010). Print-focused read-alouds in preschool classrooms:
Intervention effectiveness and moderators of child outcomes.
Language, Speech, and Hearing Services in Schools,41(4), 504—
520. https://doi.org/10.1044/0161-1461(2010/09-0056)

Justice, L. M., Logan, J. A. R., Kaderavek, J. N., & Dynia, J. M.
(2015). Print-focused read-alouds in early childhood special edu-
cation programs. Exceptional Children,81(3),292-311. https://do
i.org/10.1177/0014402914563693

Kegel, C. A. T., & Bus, A. G. (2012). Online tutoring as a pivotal qual-
ity of web-based early literacy programs. Journal of Educational
Psychology, 104(1), 182—192. https://doi.org/10.1037/a0025849

Kegel, C. A. T., Van der Kooy-Hofland, V. A. C., & Bus, A. G. (2009).
Improving early phoneme skills with a computer program: Differ-
ential effects of regulatory skills. Learning and Individual Differ-
ences, 19, 549-554. https://doi.org/10.1016/j.1indif.2009.07.002

Kelley, E. S., Goldstein, H., Spencer, T. D., & Sherman, A. (2015).
Effects of automated tier 2 storybook interventions on vocabulary
and comprehension learning in preschool children with limited
oral language skills. Early Childhood Research Quarterly,31,
47-61. https://doi.org/10.1016/j.ecresq.2014.12.004

Korat, O. (2010). Reading electronic books as a support for vocabu-
lary, story comprehension and word reading in kindergarten and
first grade. Computers & Education,55, 24-31. https://doi.org/10
.1016/j.compedu.2009.11.014

Korat, O., & Segal-Drori, O. (2016). E-book and printed book reading
in different contexts as emergent literacy facilitator. Early Educa-
tion & Development,27(4), 532—550. https://doi.org/10.1080/104
09289.2016.1095613

Korat, O., & Shamir, A. (2004). Do Hebrew electronic books differ
from Dutch electronic books? A replication of a Dutch content
analysis. Journal of Computer Assisted Learning,20, 257-268. ht
tps://doi.org/10.1111/j.1365-2729.2004.00078.x

Kort, W., Schittekatte, M., & Compaan, E. (2008). CELF-4-NL: Clini-
cal Evaluation of Language Fundamentals 4 Dutch-version.
Pearson Assessment and Information B.V.

Lane, H., & Contesse, V. (2022). UFLI-foundations: An explicit and
systematic phonics program. Ventris Learning.

Lane, H. B., Contesse, V. A., Gage, N. A., & Burns, M. K. (2025).
Effect of an instructional program in foundational reading skills
on early literacy skills of students in kindergarten and first grade.
Reading Research Quarterly, 60(1), e607. https://doi.org/10.100
2/1rq.607

Lin, D., Chen, G., Liu, Y., Liu, J.,, Pan, J., & Mo, L. (2018). Track-
ing the eye movement of four years old children learning Chi-
nese words. Journal of Psycholinguistic Research, 47(1), 79-93.
0.1007/s10936-017-9515-x

Lonigan, C. J., Purpura, D. J., Wilson, S. B., Walker, P. M., & Clancy-
Menchetti, J. (2013). Evaluating the components of an emergent
literacy intervention for preschool children at risk for reading
difficulties. Journal of Experimental Child Psychology,114, 111—
130. https://doi.org/10.1016/j.jecp.2012.08.010

McClelland, M. M., Cameron, C., Duncan, R. A., Bowles, R. P., Acock,
A. C., Miao, A., & Pratt, M. E. (2014). Predictors of early growth
in academic achievement: The head- toes-knees-shoulders task.
Frontiers in Psychology,5, Article 599. https://doi.org/10.3389/f
psyg.2014.00599

@ Springer

McNeill, B., Gillon, G., Gath, M., & Woodward, L. (2025). Trajecto-
ries of language development, cognitive flexibility and phoneme
awareness knowledge in early childhood. International Journal
of Language & Communication Disorders,60, Article e13139. htt
ps://doi.org/10.1111/1460-6984.13139

Miles, K. P., McFadden, K. E., Colenbrander, D., & Ehri, L. C. (2022).
Maximizing access to reading intervention: Comparing small
group and one-to-one protocols of reading rescue. Journal of
Research in Reading, 45, 299-323. https://doi.org/10.1111/146
7-9817.12383

Mol, S. E., Bus, A. G., de Jong, M. T., & Smeets, D. J. H. (2008).
Added value of dialogic parent-child book readings: A meta-anal-
ysis. Early Education and Development, 19, 7-26. https://doi.org/
10.1080/10409280701838603

Mol, S. E., Bus, A. G., & de Jong, M. T. (2017). Interactive book
reading in early education: A tool to stimulate print knowledge
as well as oral language. Review of Educational Research,79(2),
979-1007. https://doi.org/10.3102/0034654309332561

Monette, S., Bigras, M., & Guay, M. C. (2011). The role of executive
functions in school achievement at the end of grade 1. Journal of
Experimental Child Psychology, 109, 158—173. https://doi.org/10
.1016/j.jecp.2011.01.008

Moody, A. K. (2010). Using electronic books in the classroom to
enhance emergent literacy skills in young children. Journal of
Literacy and Technology, 11(4), 22—44. ISSN: 1535-0975.

Moody, A., Justice, L. M., & Cabell, S. Q. (2010). Electronic versus
traditional storybooks: Relative influence on preschool children’s
engagement and communication. Journal of Early Childhood Lit-
eracy,10,294-313.

Morgan, P. L., Farkas, G., Wang, Y., Hillemeier, M. M., Oh, Y., &
Maczuga, S. (2019). Executive function deficits in kindergarten
predict repeated academic difficulties across elementary school.
Early Childhood Research Quarterly,46, 20-32. https://doi.org/1
0.1016/j.ecresq.2018.06.009

National Reading Panel (NRP). (2000). Report of the national reading
Panel: Teaching children to read. National Reading Panel.

Ne’eman, A., & Shaul, S. (2022). The association between emergent
literacy and cognitive abilities in kinder-garten children. Child &
Youth Care Forum,52(2), 467—488. https://doi.org/10.1007/s105
66-022-09697-7

Nesbitt, K. T., Farran, D. C., & Fuhs, M. W. (2015). Executive function
skills and academic achievement gains in prekindergarten: Con-
tributions of learning-related behaviors. Developmental Psychol-
0gy,51, 865-878. https://doi.org/10.1037/dev0000021

O’Toole, K. J., & Kannass, K. N. (2018). Emergent literacy in print
and electronic contexts: The influence of book type, narration
source, and attention. Journal of Experimental Child Psychology,
173, 100-115. https://doi.org/10.1016/j.jecp.2018.03.013

Phillips, B. M., Clancy-Menchetti, J., & Lonigan, C. J. (2008). Suc-
cessful phonological awareness instruction with preschool chil-
dren: Lessons from the classroom. Topics in Early Childhood
Special Education(1). https://doi.org/10.1177/02711214073138
13

Piasta, S. B., Justice, L. M., McGinty, A. S., & Kaderavek, J. N.
(2012). Increasing young children’s contact with print during
shared reading: Longitudinal effects on literacy achievement.
Child Development,83, 810-820. https://doi.org/10.1111/j.1467-
8624.2012.01754.x

Purpura, D. J., Schmitt, S. A., & Ganley, C. M. (2017). Foundations of
mathematics and literacy: The role of executive functioning com-
ponents. Journal of Experimental Child Psychology,153, 15-34.
https://doi.org/10.1016/j.jecp.2016.08.010

Rice, M., Erbelli, F., Thompson, C. G., Sallese, M. R., & Fogarty, M.
(2022). Phonemic awareness: A meta-analysis for planning effec-
tive instruction. Journal of Reading Research Quarterly, 57(4),
1259-1289. https://doi.org/10.1002/rrq.473


https://doi.org/10.1111/1460-6984.13139
https://doi.org/10.1111/1460-6984.13139
https://doi.org/10.1111/1467-9817.12383
https://doi.org/10.1111/1467-9817.12383
https://doi.org/10.1080/10409280701838603
https://doi.org/10.1080/10409280701838603
https://doi.org/10.3102/0034654309332561
https://doi.org/10.1016/j.jecp.2011.01.008
https://doi.org/10.1016/j.jecp.2011.01.008
https://doi.org/10.1016/j.ecresq.2018.06.009
https://doi.org/10.1016/j.ecresq.2018.06.009
https://doi.org/10.1007/s10566-022-09697-7
https://doi.org/10.1007/s10566-022-09697-7
https://doi.org/10.1037/dev0000021
https://doi.org/10.1016/j.jecp.2018.03.013
https://doi.org/10.1177/0271121407313813
https://doi.org/10.1177/0271121407313813
https://doi.org/10.1111/j.1467-8624.2012.01754.x
https://doi.org/10.1111/j.1467-8624.2012.01754.x
https://doi.org/10.1016/j.jecp.2016.08.010
https://doi.org/10.1016/j.jecp.2016.08.010
https://doi.org/10.1002/rrq.473
https://doi.org/10.1037/0012-1649.44.3.855
https://doi.org/10.1037/0012-1649.44.3.855
https://doi.org/10.1044/0161-1461(2008/07-0098)
https://doi.org/10.1044/0161-1461(2008/07-0098)
https://doi.org/10.1044/0161-1461(2010/09-0056)
https://doi.org/10.1177/0014402914563693
https://doi.org/10.1177/0014402914563693
https://doi.org/10.1037/a0025849
https://doi.org/10.1016/j.lindif.2009.07.002
https://doi.org/10.1016/j.ecresq.2014.12.004
https://doi.org/10.1016/j.compedu.2009.11.014
https://doi.org/10.1016/j.compedu.2009.11.014
https://doi.org/10.1080/10409289.2016.1095613
https://doi.org/10.1080/10409289.2016.1095613
https://doi.org/10.1111/j.1365-2729.2004.00078.x
https://doi.org/10.1111/j.1365-2729.2004.00078.x
https://doi.org/10.1002/rrq.607
https://doi.org/10.1002/rrq.607
https://doi.org/10.1016/j.jecp.2012.08.010
https://doi.org/10.3389/fpsyg.2014.00599
https://doi.org/10.3389/fpsyg.2014.00599

Early Childhood Education Journal

Robbins, C., & Ehri, L. C. (1994). Reading storybooks to kindergart-
ners helps them learn new vocabulary words. Journal of Educa-
tional Psychology,86, 54—64. https://doi.org/10.1037/0022-0663
.86.1.54

Rohlfing, K., Wildt, E., & Tolksdorf, N. (2024). Language learning
with media and technology in (early) childhood. Dziecinistwo Lit-
eratura I Kultura(1). https://doi.org/10.32798/d1k.1376

Roorda, D. L., Koomen, H. M. Y., Spilt, J. L., & Oort, F. J. (2011). The
influence of affective teacher-student relationships on students’
school engagement and achievement: A meta-analytic approach.
Review of Educational Research,81(4), 493-529. https://doi.org/
10.3102/0034654311421793

Rowe, K. J., & Hill, P. W. (1998). Modeling educational effective-
ness in classrooms: The use of multi-level structural equations
to model student’s progress. Educational Research and Evalua-
tion,4(4), 307-347. https://doi.org/10.1076/edre.4.4.307.6953

Savva, M., Higgins, S., & Beckmann, N. (2022). Meta-analysis exam-
ining the effects of electronic storybooks on language and literacy
outcomes for children in grades pre-k to grade 2. Journal of Com-
puter Assisted Learning,38(2), 526-564. https://doi.org/10.1111/
jeal.12623

Schlichting, L. (2005). Peabody Picture Vocabulary Test-11I-NL. Har-
court Test Publishers.

Schrooten, W., & Vermeer, A. (1994). Woorden in het basisonderwijs:
15.000 woorden aangeboden aan leerlingen [Words in primary
schools: 15.000 words offered to pupils]. University.

Schroots, J. J. F., & Van Alphen, R. J. (1976). LDT. Leidse diagnost-
ische test. Swets & Zeitlinger.

Segal-Drori, O., Korat, O., Shamir, A., & Klein, P. (2010). Reading
electronic and printed books with and without adult instruction:
Effects on emergent reading. Reading and Writing,23,913-930. h
ttps://doi.org/10.1007/s11145-009-9182-x

Sénéchal, M. (1997). The differential effect of storybook reading on
preschoolers’ acquisition of expressive and receptive vocabulary.
Journal of Child Language,24, 123-138. https://doi.org/10.1017
/S0305000996003005

Sénégal, M., & Cornell, E. H. (1993). Vocabulary acquisition through
shared reading experiences. Reading Research Quarterly,28(4),
361-374.

Shamir, A. (2017). Expanding the boundaries of kindergartners’
e-book reading: Metacognitive guidance for e-book support
among young children at risk for learning disabilities. Teachers
College Record. https://doi.org/10.1177/016146811711901315

Shamir, A., & Shlafer, I. (2011). E-books effectiveness in promoting
phonological awareness and concept about print: A comparison
between children at risk for learning disabilities and typically
developing kindergarteners. Computers and Education,57, 1989—
1997. https://doi.org/10.1016/j.compedu.2011.05.001

Shamir, A., Korat, O., & Fellah, R. (2012). Promoting vocabulary,
phonological awareness and concept about print among children
at risk for learning disability: Can e-books help? Reading and
Writing,25, 45-69. https://doi.org/10.1007/s11145-010-9247-x

Siegel, L. S. (2020). Early identification and intervention to prevent
reading failure: A response to intervention (RTI) initiative. The
Educational and Developmental Psychologist,37(2), 140—146. ht
tps://doi.org/10.1017/edp.2020.21

Skibbe, L. E., Montroy, J. J., Bowles, R. P., & Morrison, F. J. (2019).
Self-regulation and the development of literacy and language
achievement from preschool through second grade. Early Child-
hood Research Quarterly,46, 240-251. https://doi.org/10.1016/;.
ecresq.2018.02.005

Slavin, R. E., Lake, C., Davis, S., & Madden, N. A. (2010). Effective
programs for struggling readers: A best evidence synthesis. Jour-
nal of Educational Research Review, 6, 1-26. https://doi.org/10.1
016/j.edurev.2010.07.002

Smeets, D. J. H., & Bus, A. G. (2012). Interactive electronic story-
books for kindergartners to promote vocabulary growth. Journal
of Experimental Child Psychology, 112, 36-55. https://doi.org/10
.1016/j.jecp.2011.12.003

Smeets, D. J. H., van Dijken, M. J., Adriana, G., & Bus, A. G. (2014).
Using electronic storybooks to support word learning in children
with severe Language impairments. Journal of Learning Disabili-
ties, 47(5), 435—449. https://doi.org/10.1177/0022219412467069

Smith, G. G. (2012). Computer game play as imaginary stage for read-
ing: Implicit Spatial effects of computer games embedded in hard
copy books. Journal of Research in Reading, 35, 1-19. https://do
i.org/10.1111/5.1467-9817.2010.01447.x

Snow, C. E. (2017). Early literacy development and instruction: An
overview. In: The Routledge international handbook of early lit-
eracy education: 4 contemporary guide to literacy teaching and
interventions in a global context. Natalia Kucirkova, Catherine
E. Snow, Vibeke Grover, and Catherine McBride-Chang (pp.
5-13). Routledge. http://nrs.harvard.edu/urn-3:HUL.InstRepos:
32872030.

Spiegel, J. A., Goodrich, J. M., Morris, B. M., Osborne, C. M., & Loni-
gan, C. J. (2021). Relations between executive functions and aca-
demic outcomes in elementary school children: A meta-analysis.
Psychological Bulletin, 147(4), 329-351. https://doi.org/10.1037
/bul0000322

Stahl, S. A., & Murray, B. A. (1994). Defining phonological aware-
ness and its relationship to early reading. Journal of Educational
Psychology, 86,221-234.

Stewart, M., & Correia, M. (2023). 5 kinds of nonfiction: Enriching
reading and writing instruction with children’s books. Taylor &
Francis.

Takacs, Z. K., & Bus, A. G. (2016). Benefits of motion in animated
storybooks for children’s comprehension. An eye-tracking study.
Frontiers in Psychology, 7, 1591. https://doi.org/10.3389/fpsyg.
2016.01591

Ukrainetz, T. A., Cooney, M. H., Dyer, S. K., Kysar, A. J., & Harris,
T. J. (2000). An investigation into teaching pho-nemic awareness
through shared reading and writing. Early Childhood Research
Quarterly, 15, 331-355. https://doi.org/10.1016/S0885-2006(00)
00070-3

van Dijken, M. J. (2016). The impact of shared e-book reading on a
SMART-board. In M. J. van Dijken (Chair), Does it matter what
medium we use for reading development? Symposium Society for
the Scientific Study of Reading.

van Dijken, M. J. (2018). Differential Vocabulary- and Phonological
instructions with E-storybooks on SMART board and Tablets.
Symposium Society for the Scientific Study of Reading.

van Dijken, M. J. (2019). Differential vocabulary- and phonological
instructions with E-storybooks to support children falling behind
in classroom learning environments. Symposium SRLD.

van Dijken, M. J. (2023). Print referencing during e-storybook reading
on a SMART board for kindergartners to promote early literacy
skills. Reading and Writing, 36, 97—117.https://doi.org/10.1007/s
11145-022-10304-3

van Dijken, M. J., & Swart, E. K. (2024). Kindergartner Literacy
Boost with e-Storybook - the promise of print referencing in
e-Prent&ABC-. Symposium Society for the Scientific Study of
reading.

Van Genechten, G. (2005). Kleine Kangoeroe [The Minute Marsu-
pial]. Clavis.

Van Haeringen, A. (2004). Beer is op Vlinder [Bear is in Love with
Butterfly]. Leopold.

Veldkamp, T., & de Boer, K. (2004). Tim op de Tegels [Pete on the
Pavement]. Van Goor.

Veldkamp, T., & de Boer, K. (2006). Na-apers [Copycats]. Lannoo.

Veraksa, A., Bukhalenkova, D., & Almazova, O. (2020). Executive
Functions and Quality of Classroom Interactions in Kindergarten

@ Springer


https://doi.org/10.1016/j.jecp.2011.12.003
https://doi.org/10.1016/j.jecp.2011.12.003
https://doi.org/10.1177/0022219412467069
https://doi.org/10.1111/j.1467-9817.2010.01447.x
https://doi.org/10.1111/j.1467-9817.2010.01447.x
http://nrs.harvard.edu/urn-3:HUL.InstRepos:32872030
http://nrs.harvard.edu/urn-3:HUL.InstRepos:32872030
https://doi.org/10.1037/bul0000322
https://doi.org/10.1037/bul0000322
https://doi.org/10.3389/fpsyg.2016.01591
https://doi.org/10.3389/fpsyg.2016.01591
https://doi.org/10.1016/S0885-2006(00)00070-3
https://doi.org/10.1016/S0885-2006(00)00070-3
https://doi.org/10.1007/s11145-022-10304-3
https://doi.org/10.1007/s11145-022-10304-3
https://doi.org/10.1037/0022-0663.86.1.54
https://doi.org/10.1037/0022-0663.86.1.54
https://doi.org/10.32798/dlk.1376
https://doi.org/10.3102/0034654311421793
https://doi.org/10.3102/0034654311421793
https://doi.org/10.1076/edre.4.4.307.6953
https://doi.org/10.1111/jcal.12623
https://doi.org/10.1111/jcal.12623
https://doi.org/10.1007/s11145-009-9182-x
https://doi.org/10.1007/s11145-009-9182-x
https://doi.org/10.1017/S0305000996003005
https://doi.org/10.1017/S0305000996003005
https://doi.org/10.1177/016146811711901315
https://doi.org/10.1016/j.compedu.2011.05.001
https://doi.org/10.1007/s11145-010-9247-x
https://doi.org/10.1017/edp.2020.21
https://doi.org/10.1017/edp.2020.21
https://doi.org/10.1016/j.ecresq.2018.02.005
https://doi.org/10.1016/j.ecresq.2018.02.005
https://doi.org/10.1016/j.edurev.2010.07.002
https://doi.org/10.1016/j.edurev.2010.07.002

Early Childhood Education Journal

Among 5-6-Year-Old Children. Frontiers in Psychology, 11, 1-9.
https://doi.org/10.3389/fpsyg.2020.603776

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. https://doi.or
2/10.1037/a0017133

Verhallen, M. J. A. J., & Bus, A. G. (2012). Beneficial effects of illus-
trations in picture storybooks for storing and retaining story
text. In M.T. de Jong (Chair), Young childrens visual attention
to illustrations and print as a source for learning. Symposium
conducted at the Society for the Scientific Study of reading. Mon-
treal, Canada.

Verhallen, M., & Verhallen, S. (1994). Woorden leren, woorden onder-
wijzen. CPS Ulitgeverij.

Verhallen, M. J. A. J., Bus, A. G., & de Jong, M. T. (2006). The prom-
ise of multimedia stories for kindergarten children at risk. Journal
of Educational Psychology, 98(2), 410-419. https://doi.org/10.10
37/0022-0663.98.2.410

Wechsler, D. (1992). Wechsler Intelligence Scale for Children-Third
edition. Psychological Corporation.

Weiland, C., Barata, M. C., & Yoshikawa, H. (2014). The co-occurring
development of executive function skills and receptive vocabu-
lary in preschool-aged children: A look at the direction of the
developmental pathways. Infant and Child Development, 23(1),
4-21. https://doi.org/10.1002/icd.1829

Welsh, J. A., Nix, R. L., Blair, C., Bierman, K. L., & Nelson, K. E.
(2010). The development of cognitive skills and gains in aca-
demic school readiness for children from low-income families.
Journal of Educational Psychology,102(1), 43—53. https://doi.or
2/10.1037/a0016738

@ Springer

Whitehurst, G. J., & Lonigan, C. J. (1998). Child development and
emergent literacy. Child Development, 69(3), 848—872. https://do
i.org/10.1111/5.1467-8624.1998.tb06247.x

Whitehurst, G. J., Falco, F. L., Lonigan, C. J., & Fischel, J. E. (1988).
Accelerating Language development through picture book read-
ing. Developmental Psychology, 24, 552—559. https://doi.org/10.
1037/0012-1649.24.4.552

Zelazo, P. D., Frye, D., & Rapus, T. (1996). An age-related dissocia-
tion between knowing rules and using them. Cognitive Develop-
ment, 11, 37—-63. https://doi.org/10.1016/S0885-2014(96)90027-1

Zhou, N., & Yadav, A. (2017). Effects of multimedia story reading
and questioning on preschoolers’ vocabulary learning, story com-
prehension and reading engagement. Educational Technology
Research and Development, 65(6), 1523—1545. https://doi.org/1
0.1007/s11423-017-9533-2

Zucker, T. A., Ward, A. E., & Justice, L. M. (2009). Print referencing
during read-alouds: A technique for increasing emergent readers
print knowledge. The Reading Teacher, 63, 62—72. https://doi.or
g/10.1598/RT.63.1.6

Zucker, T. A., Cabell, S. Q., Justice, L. M., Pentimonti, J. M., & Kader-
avek, J. N. (2013). The role of frequent, interactive prekindergar-
ten shared reading in the longitudinal development of language
and literacy skills. Developmental Psychology,49(8), 1425-1439.
https://doi.org/10.1037/a0030347

Publisher’s Note Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations.


https://doi.org/10.1111/j.1467-8624.1998.tb06247.x
https://doi.org/10.1111/j.1467-8624.1998.tb06247.x
https://doi.org/10.1037/0012-1649.24.4.552
https://doi.org/10.1037/0012-1649.24.4.552
https://doi.org/10.1016/S0885-2014(96)90027-1
https://doi.org/10.1007/s11423-017-9533-2
https://doi.org/10.1007/s11423-017-9533-2
https://doi.org/10.1598/RT.63.1.6
https://doi.org/10.1598/RT.63.1.6
https://doi.org/10.1037/a0030347
https://doi.org/10.1037/a0030347
https://doi.org/10.3389/fpsyg.2020.603776
https://doi.org/10.3389/fpsyg.2020.603776
https://doi.org/10.1037/a0017133
https://doi.org/10.1037/a0017133
https://doi.org/10.1037/0022-0663.98.2.410
https://doi.org/10.1037/0022-0663.98.2.410
https://doi.org/10.1002/icd.1829
https://doi.org/10.1037/a0016738
https://doi.org/10.1037/a0016738

	﻿The Influence of Regulatory Skills on Early Literacy Development During e-storybook Reading
	﻿Abstract
	﻿Introduction
	﻿Shared e-Storybook Reading and Early Literacy Development
	﻿Combined Skill Training and Regulatory Skills

	﻿The Present Study
	﻿Methods
	﻿Participants

	﻿Design
	﻿Materials
	﻿Storybooks
	﻿Print Referencing Tool
	﻿Vocabulary Tests
	﻿Code Related Skills Test
	﻿Phonological Skills Test
	﻿Regulatory Skills Test
	﻿Procedure
	﻿Ethical Considerations


	﻿Data Collection Procedures
	﻿Analysis
	﻿Results
	﻿Print Knowledge
	﻿Phonological Awareness
	﻿Vocabulary

	﻿Discussion
	﻿Conclusions
	﻿﻿Appendix: Protocol print referencing instructions: print knowledge, phonics & phonological awareness
	﻿References


