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ABSTRACT

This study investigates the comparative effects of dialogic reading with digital and printed storybooks
on preschool children’s early literacy development. Guided by the Technological Pedagogical Content
Knowledge (TPACK) framework, the research examines whether digital formats, when combined with
structured dialogic strategies, support literacy outcomes as effectively as print. A quasi-experimental pretest—
posttest control group design was employed with 39 children aged 5-6 attending two public kindergartens
in Istanbul. Participants were randomly assigned to an experimental group (n = 19), which engaged in
dialogic reading via the digital reading platform, or a control group (n = 20), which used printed versions
of the same texts. Both groups participated in eight small-group sessions (20-25 minutes each) over two
weeks, facilitated by the researcher using scripted prompts based on PEER and CROWD dialogic reading
frameworks. Data were collected using a researcher-developed Early Literacy Skills Evaluation Form
measuring vocabulary acquisition, listening comprehension, and narrative retelling. Due to the small sample
size and non-normal data distribution, the Wilcoxon signed-rank and Mann—Whitney U tests were applied.
Findings showed significant literacy gains within both groups, but no statistically significant differences
between digital and print conditions. While the digital group demonstrated slightly higher mean scores
in several subdomains, the limited intervention period may have constrained observable effects. These
results indicate that the effectiveness of digital storybooks depends less on the medium itself and more on
teachers’ ability to integrate technology, pedagogy, and content knowledge. The study underscores the need
for professional development that builds teachers’s TPACK to maximize the pedagogical potential of digital
dialogic reading in early childhood education.
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INTRODUCTION

In an era of accelerating digital transformation, the integration of technology into early childhood education
has become both inevitable and essential. Advances in digital media, particularly interactive storybooks, have
opened new avenues for fostering children’s literacy development. Early literacy—encompassing vocabulary,
listening comprehension, narrative skills, and phonological awareness—is considered a cornerstone of
cognitive and academic development. Research has consistently shown that early literacy experiences are
strong predictors of later academic achievement and social competence (Whitehurst & Lonigan, 2001;
Pellegrini, Neuman & Dickinson, 2001). Among the pedagogical approaches aimed at promoting early
literacy, dialogic reading has gained widespread recognition. Unlike traditional reading, where the adult
reads, and the child listens passively, dialogic reading encourages active participation. Adults engage children
with prompts, questions, and feedback that turn reading into a conversation (Whitehurst et al., 1988).
This interactive approach supports vocabulary acquisition, oral language skills, and narrative understanding.
Numerous studies have demonstrated the effectiveness of dialogic reading across various age groups and
socio-economic backgrounds (Arnold & Whitehurst, 1994; Hargrave & Senechal, 2000).

At the same time, digital storybooks have emerged as a promising resource in early childhood classrooms. With
multimedia features such as animations, sound effects, and interactive elements, digital books are believed to
enhance engagement and comprehension (Korat & Shamir, 2007). However, their pedagogical impact remains
contested. Some studies argue that these features can distract rather than support learning, particularly if not
used with structured guidance (Takacs, Swart, & Bus, 2015). Others emphasize that when combined with adult
mediation and dialogic strategies, digital books can be as effective as print in promoting literacy outcomes (Bus,
Takacs, & Kegel, 2015). Despite a growing body of international literature on the use of digital storybooks, few
experimental studies in the literature have examined the comparative impact of digital and printed storybooks
on preschool children’s early literacy development within dialogic reading frameworks. While dialogic reading
has been recognized as a valuable instructional method in Turkiye (Yurtbakan & Erdogan, 2024), most studies
have focused on descriptive or qualitative outcomes, with limited controlled experimental designs comparing
different book formats. Hare et al., (2024), for example, explored the role of interactive books in enhancing
vocabulary, but did not systematically contrast print and digital media. Similarly, Liman-Kaban and Karadeniz
(2021) highlighted the importance of digital content in early childhood education yet called for more research
on structured pedagogical applications. The same study also highlighted the significance of teacher guidance
in digital reading environments and suggested that digital materials can be effective when combined with
pedagogical scaffolding. However, their work focused on primary-level learners rather than preschool-aged
children, underscoring the ongoing need for research in earlier developmental stages.

This research gap is particularly important in light of the growing use of platforms such as Okuvaryum,
which provide culturally relevant digital storybooks aligned with the Turkish early childhood curriculum.
Despite this expansion, empirical studies examining the impact of such platforms on early literacy outcomes,
particularly when implemented through structured methods such as dialogic reading, remain scarce. This
study seeks to address this gap by experimentally comparing the effectiveness of digital and printed storybooks
in preschool classrooms. Specifically, the research investigates the comparative effects of digital and printed
storybooks on the early literacy skills of preschool children aged five to six, within the context of dialogic
reading. Using a quasi-experimental pretest and posttest control group design, the study explores whether
digital storybooks, when combined with dialogic reading strategies, can support early literacy development
as effectively as traditional printed books. By assessing gains in vocabulary, comprehension, and narrative
skills, the study aims to generate empirical evidence that informs pedagogical practices in early childhood
education and supports the meaningful integration of digital media into literacy instruction.

THEORETICAL BACKGROUND

Integrating technology into early literacy practices involves more than introducing digital tools into
classrooms; it requires a deliberate alignment of technology, pedagogy, and content. The Technological
Pedagogical Content Knowledge (TPACK) framework (Mishra & Koehler, 2006) offers a useful lens for
examining this alignment. Building on Shulman’s (1986) concept of Pedagogical Content Knowledge
(PCK), TPACK highlights that teachers need to integrate three core domains: Content Knowledge (CK),
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Pedagogical Knowledge (PK), and Technological Knowledge (TK) to design effective technology enhanced

learning experiences.
In the context of digital dialogic reading, each dimension of TPACK plays a critical role:

Content Knowledge (CK): Teachers need a strong understanding of early literacy development, including
vocabulary, listening comprehension, and narrative skills. Selecting developmentally appropriate texts,
whether digital or print, is essential for supporting these outcomes.

Pedagogical Knowledge (PK): Dialogic reading relies on interactive teaching strategies, including the PEER
(Prompt, Evaluate, Expand, Repeat) and CROWD (Completion, Recall, Open ended, Wh, Distancing)
techniques (Whitehurst et al., 1988). Effective implementation depends on teachers’ ability to scaffold
children’s language and sustain engagement during shared reading.

Technological Knowledge (TK): Teachers must be able to use digital platforms such as Okuvaryum while
understanding their affordances, for example narration, animations, and gamified features, as well as
their limitations. This knowledge includes knowing when and how to pause or redirect attention so that
technological features support comprehension rather than distract from it.

The intersections of these domains illustrate the complexity of digital dialogic reading. Pedagogical Content
Knowledge (PCK) involves knowing how dialogic strategies specifically promote literacy outcomes.
Technological Content Knowledge (TCK) involves understanding how multimedia features can support
vocabulary or comprehension, while also recognizing that poorly designed features may divert attention.
Technological Pedagogical Knowledge (TPK) requires adapting dialogic approaches to digital settings, for
example using interactive hotspots as prompts for conversation rather than treating them as standalone
distractions.

At the center, TPACK emphasizes that effective digital dialogic reading occurs when teachers can flexibly
coordinate all three knowledge domains. Prior research (for example, Bus et al., 2015; Takacs et al., 2015;
Neumann, 2020) consistently shows that digital books are not inherently superior to print books; their
educational value depends on how teachers mediate interactions. In this sense, teachers TPACK competence
becomes the decisive factor in ensuring that digital dialogic reading supports early literacy development. By
framing this study within the TPACK framework, we emphasize that the effectiveness of digital versus print
storybooks is shaped not only by format but by teachers’ integrated knowledge and their ability to align
pedagogy, content, and technology in developmentally appropriate ways.

LITERATURE REVIEW

The development of early literacy skills such as vocabulary acquisition, narrative comprehension, and
phonological awareness is widely recognized as foundational to children’s academic success and lifelong
learning (Whitehurst & Lonigan, 2001; Neuman & Dickinson, 2011). Research has shown that the
preschool period is a critical window for cultivating these skills through rich language experiences, structured
interactions, and exposure to various text types (Justice & Pullen, 2003).

One well-established strategy for supporting early literacy is dialogic reading, an interactive approach where
adults prompt children to become active participants in storytelling. The PEER (Prompt, Evaluate, Expand,
Repeat) and CROWD (Completion, Recall, Open-ended, Wh-, and Distancing) techniques developed by
Whitehurst et al. (1988) provide structured methods for implementing dialogic reading. Numerous studies
have demonstrated that dialogic reading significantly enhances preschoolers’ vocabulary, narrative abilities,
and expressive language skills (Hargrave & Senechal, 2000; Lonigan & Whitehurst, 1998; Ramsey, Bellom-
Rohrbacher, & Saenz, 2021).

In recent years, the emergence of digital storybooks has transformed how literacy can be supported in early
childhood education. Digital storybooks, often enriched with animations, audio narration, and interactive
hotspots, offer multisensory engagement that may complement children’s learning styles (Korat & Falk,
2019). Some studies suggest that these features can enhance children’s story comprehension, motivation, and
vocabulary retention (Smeets & Bus, 2012; Kucirkova, 2019). In a meta-analysis, Takacs, Swart, and Bus
(2015) concluded that digital storybooks can be as effective or more effective than printed books, especially
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when they include features that support story content rather than distract from it. However, researchers also
caution that the quality of adult mediation is crucial in determining the effectiveness of digital reading. In
unstructured digital environments, children may focus more on superficial animations than on the narrative
or language, leading to diminished literacy gains (Bus et al., 2015; Kucirkova, 2021). Therefore, many
scholars argue that digital books should not be seen as replacements for adult-led reading but as tools
best used within structured pedagogical frameworks—such as dialogic reading (Zhang et al., 2021; Liman-
Kaban & Karadeniz, 2021).

In the Turkish context, research on early literacy is expanding, yet studies integrating experimental
comparisons between digital and print media remain scarce. Liman-Kaban & Karadeniz (2021) found that
interactive book formats supported vocabulary development yet did not include print book comparisons
or dialogic reading protocols. Dialogic reading has gained growing interest in Turkiye, with studies such as
Akmese and Kanmaz (2021) showing its positive impact on children’s oral language and storytelling abilities.
However, there is limited empirical research on how dialogic reading strategies operate across different book
formats. While Liman-Kaban and Karadeniz (2021) examined digital literacy practices and emphasized the
importance of teacher scaffolding, their study focused on primary learners, not preschool-aged children.
Moreover, the increasing adoption of digital reading platforms like Okuvaryum designed specifically for
Turkish early childhood curricula, underscores the need for context-sensitive research. These platforms offer
storybooks tailored to the linguistic and cultural backgrounds of Turkish preschoolers, yet their efficacy in
structured instructional contexts such as dialogic reading remains underexplored.

TPACK and Early Childhood Education

The integration of digital technologies in early childhood education requires more than simply providing
access to devices or applications. Instead, it depends on how effectively teachers align technology with
pedagogical approaches and content knowledge. In this regard, the Technological Pedagogical Content
Knowledge (TPACK) framework (Mishra & Koehler, 2006) offers a comprehensive model for conceptualizing
this integration. Drawing on Shulman’s (1986) foundational concept of Pedagogical Content Knowledge,
TPACK posits that meaningful technology use in teaching occurs at the intersection of three core domains:
Content Knowledge (CK), Pedagogical Knowledge (PK), and Technological Knowledge (TK).

Within the context of early literacy instruction, each domain plays a distinct yet interrelated role. Content
Knowledge refers to the teacher’s understanding of key emergent literacy components, including vocabulary
development, phonological awareness, and narrative comprehension (Whitehurst & Lonigan, 2001).
Pedagogical Knowledge involves the ability to implement evidence-based instructional strategies such as
dialogic reading, which fosters children’s active participation through structured techniques like PEER
and CROWD (Whitehurst et al., 1988). Meanwhile, Technological Knowledge encompasses familiarity
with digital tools, such as interactive storybook applications, which can either support or hinder literacy
development depending on how they are employed (Takacs, Swart, & Bus, 2015).

The intersections among these domains are particularly salient when dialogic reading is conducted using
digital storybooks. For instance, Technological Pedagogical Knowledge (TPK) enables teachers to modify
traditional questioning techniques to suit multimedia environments, such as pausing animations or
narration to prompt child responses. Similarly, Technological Content Knowledge (TCK) is required to
evaluate and select digital storybooks with features that align with specific literacy goals. At the core of the
model, TPACK emphasizes that children’s literacy outcomes are not primarily determined by the format of
the storybook but rather by the teacher’s ability to integrate technology, pedagogy, and content in a balanced
and developmentally appropriate way.

Empirical studies support the significance of this integrated approach. While research consistently shows that
digital storybooks can enhance young children’s engagement and comprehension, the extent of these benefits
often hinges on the presence of effective teacher mediation (Bus, Takacs, & Kegel, 2015; Neumann, 2020).
In the Turkish context, similar findings have been reported. For example, Liman-Kaban and Karadeniz
(2021) underscore the critical role of teacher scaffolding in maximizing the educational value of digital
reading environments. Likewise, Tosun (2023) demonstrates a positive association between teachers’ digital
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competence and the quality of literacy instruction using both digital and print materials. Taken together,
these studies underscore a central conclusion: technology alone is not sufficient to transform early literacy
learning. Instead, it is the teacher’s TPACK competence that determines whether digital dialogic reading
functions as a meaningful instructional tool or remains a superficial, technology-driven task. As such,
professional development efforts should focus not only on tool familiarity but also on fostering teachers’
ability to orchestrate the dynamic interplay among content, pedagogy, and technology.

METHODOLOGY

This study adopted a quasi-experimental pretest—posttest control group design, a methodological approach
commonly used in early childhood research where random assignment to settings such as classrooms or
schools is often not feasible due to ethical, administrative, and practical constraints (Fraenkel, Wallen, &
Hyun, 2012). This design was selected to allow for a systematic comparison of the effects of dialogic reading
implemented with digital and printed storybooks while maintaining the natural classroom structure and
minimizing disruption to regular instructional practices. The inclusion of pretest and post-test measurements
enabled the examination of changes in children’s early literacy skills over time and helped control for
initial group differences. By incorporating a control group exposed to printed storybooks, the design also
allowed the study to isolate the potential contribution of the book format within a consistent pedagogical
framework. Overall, this design was considered appropriate for evaluating instructional interventions in
authentic preschool settings while balancing methodological rigor with ecological validity.

n=19
Dialogic Reading
with Print StorybomksJ

n=1%9
Dialogic Reading
with Digital Storybooks

8 Dialogic Reading Sessions

— =

Early Literacy Skills

Figure 1. Experiment Design

Figure 1 summarizes the experimental design of a study comparing the effects of dialogic reading using
digital and printed storybooks on preschool children’s early literacy skills, showing participant assignment,
intervention duration, and evaluation process.
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Participants

The participants consisted of 38 children aged 5-6 years, attending two public kindergartens in Istanbul.
Using convenience sampling, children were randomly assigned to either an experimental group (n = 19),
which engaged with digital storybooks, or a control group (n = 19), which used printed versions. Both groups
were matched on age, gender, and socio-economic status to control for confounding variables, following
recommendations for early childhood intervention studies (Piasta et al., 2015).

Table 1. Distribution of Descriptive Findings on Demographic Information

Socio-demographic Groups N %
Characteristics
Gender Girl 18 46.15
Boy 21 53.85
Age 4 4 10.26
5 34 87.18
6 1 2.56
Total 24 100.0

Table 1 presents the distribution of socio-demographic characteristics for the participants included in the
study. A total of 39 preschool children participated, with 18 girls (46.15%) and 21 boys (53.85%), indicating
a relatively balanced gender distribution. In terms of age, the majority of participants were five years old (n =
34, 87.18%), which aligns with the target developmental stage for emergent literacy instruction in preschool.
A smaller proportion of the children were aged four (n = 4, 10.26%), and only one child (2.56%) was six
years old. The total number of children across age groups was 39, confirming full sample representation in

the demographic breakdown.

Materials

Okuvaryum is a digital educational platform that offers audio-narrated storybooks designed for preschool
and primary school students. The platform began developing its first titles in 2016 and has been actively
in use since 2020. Guided by pedagogical principles and a commitment to the best interests of the child,
Okuvaryum emphasizes gender equality and a democratic, universal perspective. It supports the development
of core literacy skills—including reading comprehension, writing, listening, and speaking—for children aged
4 to0 10. In addition to original storybooks produced by the platform’s in-house education team, as of 2023,
users can also access a curated collection from Yapi Kredi Publishing. The platform offers a wide range of
genres and topics tailored to various developmental levels. For preschoolers, books are aligned with the themes
of the Turkish Ministry of National Education (MoNE) curriculum. Books for Grades 1 to 3 correspond
to life sciences learning outcomes, while those for Grade 4 support social studies objectives. Moreover,
the platform includes “Free Reading Books,” which address globally relevant themes aimed at sparking
student interest. The use of diverse illustration styles in the storybooks contributes to the development of
children’s aesthetic appreciation. Narration by professional voice actors exposes learners to accurate models
of prosody, including stress, intonation, and pronunciation, thereby fostering fluent and expressive reading.
Okuvaryum is a subscription-based platform available for both individual and institutional use. Its mobile
application can be downloaded from the App Store and Google Play. It ranks among the most downloaded
apps in the education category and was recognized as a “Featured App for Children” on the App Store in
March 2020 (Okuvaryum, n.d.). For institutional users, the platform allows teachers to assign specific books
to students, who can only access the assigned content. As of 2024, Okuvaryum has introduced gamified
features to enhance learner motivation, such as badge rewards earned by completing tasks like reading,
listening, recording voice responses, and answering comprehension questions. In addition, the platform
offers Okuvaryum School, a teacher-managed version designed for classroom use. Institutions can register
students by class level, and book access is restricted to those assigned to the specific class. Despite its growing
use, scholarly research on the platform remains limited. To date, only one study has specifically examined
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the Okuvaryum platform, focusing on parents’ perspectives on digital story use (Soylemez, 2023). Two

additional studies mention Okuvaryum merely as an example of a Turkish digital story reading tool (Tosun,
2023; Ozen, 2023).

- OKUVARYUM i OKUVARYUM
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Figure 2. Application home page, profile page, and storybook page

Figure 2 displays the user interface of the Okuvaryum digital storybook application. The first screen (far left)
shows the application’s splash screen, which features the brand identity and logo, indicating the educational
nature of the platform. The second screen presents the main content library, organized by thematic series
such as the “Exaggerated Series,” “Robot at Home Series,” and “Aquarium Bay Series.” Each series includes
a collection of illustrated storybooks, allowing users to browse and select content based on their interests
or assigned reading. The third screen captures the character selection interface, where users can choose
from a range of illustrated avatars including animals and children’s characters. This personalization feature
enhances user engagement and may foster a stronger sense of connection with the digital reading experience.
The final screen (far right) shows a sample page from a digital storybook. The layout of the storybook
interface includes a large, colorful illustration accompanied by professionally narrated text. Navigation tools
located at the bottom of the screen allow children to progress through the story, listen to audio narration,
or interact with embedded multimedia features. This rich visual and auditory design supports early literacy
development by integrating multimodal cues that facilitate vocabulary acquisition, prosodic awareness, and
reading comprehension.

In this study, the same three storybooks were used across both formats to ensure consistency in content. The
digital versions were accessed through Okuvaryum, a Turkish digital platform specifically designed to support
early literacy skills. Dialogic reading sessions were conducted using established protocols based on the PEER
(Prompt, Evaluate, Expand, Repeat) and CROWD (Completion, Recall, Open-ended, Wh-, Distancing)
strategies developed by Whitehurst et al. (1988). These frameworks have demonstrated consistent positive

effects on preschoolers’ vocabulary and narrative development (Hargrave & Senechal, 2000; Zevenbergen
& Whitehurst, 2003).

Researcher Role

The researcher acted as the primary facilitator of all dialogic reading sessions in both the experimental (digital
storybook) and control (print storybook) groups to reduce instructor-related variability. Following random
assignment, each child participated in only one condition; there was no crossover between groups. Sessions
were delivered in small groups and scheduled separately for each condition to minimize contamination.
To standardize implementation, the researcher used the same dialogic-reading procedure and a structured
prompt script (e.g., PEER/CROWD), and maintained equivalent session duration and frequency across
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groups while using the same story content in different formats. Although a formal independent observation
or fidelity coding system was not implemented, the researcher maintained session logs noting attendance,
timing, and any deviations (e.g., interruptions), which were considered when interpreting the findings.

Procedure

Both groups participated in eight dialogic reading sessions over two weeks. Sessions were conducted in small groups
(4-5 children) to foster interactive engagement, as recommended by prior dialogic reading studies (Lonigan &
Whitehurst, 1998). Each session lasted approximately 20—25 minutes and was facilitated by the researcher using
scripted prompts to ensure consistency across conditions. Figure 3 shows the implementation of the dialogic
reading intervention in both study groups. The image on the left shows children in the experimental group
engaging with digital storybooks displayed on a smartboard, highlighting the interactive digital environment. The
image on the right depicts the control group participating in traditional dialogic reading using printed books,
facilitated by the researcher. These visuals demonstrate the parallel structure of the intervention across groups, with
consistent session length, group size, and instructional format, differing only in the format of the reading material.

Figure 3. Children participating in dialogic reading sessions.

[PEER: Prompt})

|

Child responds
(PEER: Evaluate)

|

[Adult provides feedback and expansion

[Ar:lult prompts child I

(PEER: Expand)

|

Child repeats or builds on adult’s response
(PEER: Repeat)

|

Question types used by adult:
(CROWD: Completion, Recall, Open-ended, Wh-, Distancing)

Figure 4. Dialogic Reading Process
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Figure 4 illustrates the key components of dialogic reading, a structured and interactive approach designed

to actively engage children during shared storybook reading. This process is grounded in two interrelated
frameworks: PEER (Prompt, Evaluate, Expand, Repeat) and CROWD (Completion, Recall, Open-ended,

Wh-, and Distancing prompts), which together support language development and narrative skills in early
childhood settings.

Adult Prompts Child (PEER: Prompt) -The adult begins by prompting the child with a question or cue

related to the story, encouraging active participation.

Child Responds (PEER: Evaluate) -The child responds based on their understanding, language ability, or
imagination.

Adult Provides Feedback and Expansion (PEER: Expand) -The adult evaluates the child’s response and offers
feedback or elaborates on the answer to build vocabulary and conceptual understanding.

Child Repeats or Builds (PEER: Repeat) - The child is encouraged to repeat the expanded response or engage
further, reinforcing learning through repetition and scaffolding.

In addition to the PEER sequence, dialogic reading involves using diverse question types defined by the
CROWD strategy:

Completion prompts (e.g., “The dog is chasing the ___.”)
Recall prompts (e.g., “What happened after the cat ran away?”)
Open-ended prompts (e.g., “What do you see on this page?”)
Wh- prompts (e.g., “Why is the boy sad?”)

Distancing prompts (e.g., “Have you ever seen a dog like that?”)

Together, these strategies transform reading into an interactive, language-rich dialogue that supports children’s
vocabulary development, comprehension, and narrative skills, particularly when applied consistently in early
childhood settings.

Data Collection

The Early Literacy Skills Evaluation Form, developed by the researcher and reviewed by field experts,
measured three components: vocabulary acquisition, narrative comprehension, and story sequencing. Such
a multi-dimensional assessment aligns with frameworks in emergent literacy research that emphasize the

interconnectedness of language, comprehension, and cognitive skills (Whitehurst & Lonigan, 2001; Justice
& Pullen, 2003).

Data Analysis

Due to the small sample size and non-normal distribution of scores, non-parametric statistical methods
were used. The Wilcoxon signed-rank test assessed within-group changes from pretest to post-test, while the
Mann-Whitney U test compared differences between groups. These methods are suitable for ordinal data or
small sample comparisons in educational research (Pallant, 2020). Statistical significance was set at p<.05.
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FINDINGS

This section reports the quantitative findings of the study, addressing each research sub-problem through
descriptive statistics and non-parametric tests to determine potential differences between groups.

Table 2. Comparison of Literacy Skills Scores of Children in the Digital Book Group (Experimental
Group) and Those Exposed to Printed Books (Control Group)

Variables Group N Mean Rank  Sum of Ranks u z/p
Writing Experimental 24 13.45 134.50 60.50 -0.57/.56
Awareness Control 25 11.82 165.50
Phonological Experimental 24 13.10 131.00 64.00 -0.37/.71
Awareness Control 25 12,07 169.00
Emergent Experimental 24 12.60 126.00 69.00 -0.08/.93
Literacy Skills Control 25 12.43 174.00
Alphabet Experimental 24 11.50 115.00 60.00 -0.59/ .55
Knowledge Control 25 13.21 185.00

Table 2 presents the results of the Mann—Whitney U test conducted to compare the literacy skill scores of children
in the experimental group (digital book) and control group (printed book) across four domains: writing aware-
ness, phonological awareness, overall emergent literacy skills, and alphabet knowledge. In writing awareness, the
experimental group had a slightly higher mean rank (13.45) than the control group (11.82), but this difference
was not statistically significant (U = 60.50, z = -0.57, p = .506). Similarly, for phonological awareness, the mean
ranks were 13.10 for the experimental group and 12.07 for the control group, again yielding a non-significant re-
sult (U = 64.00,z=-0.37, p=.71). In terms of overall emergent literacy skills, both groups showed nearly identical
mean ranks (experimental = 12.60; control = 12.43), with the comparison producing no significant difference (U
= 69.00, z = -0.08, p = .93). Finally, for alphabet knowledge, the control group outperformed the experimental
group (mean rank = 13.21 vs. 11.50), but this difference was also not statistically significant (U = 60.00, z = -0.59,
p =.55). Taken together, these findings indicate that exposure to digital storybooks did not result in significantly
higher literacy skill scores compared to printed books within the duration and context of the study. Although
minor differences in mean ranks were observed, none reached statistical significance, suggesting that the type of
book format alone was not a decisive factor in children’s literacy performance.

Table 3. Comparison of Girls’ and Boys Literacy Scores Using the Mann-Whitney U Test

Variables Gender N Mean Rank  Sum of Ranks U z/p
Phonological Girl 18 14.25 85.50 43.50 -0.72/ .46
Awareness Boy 21 11.92 21450
Writing Girl 18 15.50 93.00 36.00 -1.25/.20
Awareness Boy 21 11.50 207.00
Alphabet Girl 18 11.58 69.50 48.50 -0.37/.71
Knowledge Boy 21 12.81 230.50

Table 3 presents the results of the Mann—Whitney U test conducted to examine gender-based differences
in preschool children’s early literacy subskills, specifically phonological awareness, writing awareness,
and alphabet knowledge. While the mean ranks for girls were slightly higher than those for boys in both
phonological awareness (girls = 14.25; boys = 11.92) and writing awareness (girls = 15.50; boys = 11.50),
these differences did not reach statistical significance (U = 43.50, z = -0.72, p = .467; U = 36.00, z = -1.25,
p = .20, respectively). In contrast, boys demonstrated a marginally higher mean rank than girls in alphabet
knowledge (boys = 12.81; girls = 11.58), though this difference was likewise non-significant (U = 48.50, z =
-0.37, p = .71). These results suggest that gender was not a significant factor in children’s performance across
the three literacy domains examined. The findings align with previous research indicate that early literacy
development is shaped more by environmental, pedagogical, and individual variables than by gender alone.
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Table 4. Descriptive Statistics on Literacy Skill Distributions in Experimental and Control Groups

Variables Group N Mean SD Skewness Kurtosis
Writing Experimental 24 2.78 1.25 -0.356 -1.610
Awareness Control 25 2.90 0.87 0.233 -1.734
Phonological Experimental 24 17.42 2.84 -0.601 -1.131
Awareness Control 25 18.00 2.82 -0.847 -0.779
Emergent Experimental 24 9.78 042 -1.566 0.501
Literacy Skill Control 25 9.80 0.42 -1.779 1406
Alphabet Experimental 24 18.42 8.25 -0.006 -1.699
Knowledge Control 25 16.70 6.79 0.480 0277

Table 4 presents the descriptive statistics for four early literacy skill domains—writing awareness, phonological
awareness, emergent literacy skills, and alphabet knowledge—comparing the experimental (digital books)
and control (printed books) groups in terms of mean scores, standard deviations, skewness, and kurtosis.

In terms of writing awareness, the control group demonstrated a slightly higher mean score (M = 2.90, SD
= 0.87) compared to the experimental group (M = 2.78, SD = 1.25). The experimental group distribution
was mildly negatively skewed (-0.356), while the control group distribution showed slight positive skewness
(0.233), indicating a fairly symmetric distribution in both groups. Kurtosis values for both groups were
negative, suggesting flatter distributions than normal. For phonological awareness, the control group again
scored marginally higher (M = 18.00, SD = 2.82) than the experimental group (M = 17.42, SD = 2.84). Both
distributions were negatively skewed, with mild deviations from normality (skewness values = -0.601 and
-0.847). Kurtosis values also indicate moderately platykurtic distributions, implying light tails. Regarding
emergent literacy skills, both groups had nearly identical mean scores (experimental: M = 9.78, SD = 0.42;
control: M = 9.80, SD = 0.42). However, skewness and kurtosis values suggest non-normal distributions,
particularly for the control group (skewness = -1.779, kurtosis = 1.406), which showed a more peaked and
left-skewed pattern. The experimental group also displayed negative skewness (-1.566), though with a less
pronounced kurtosis value (0.501). In alphabet knowledge, the experimental group showed a higher mean
score (M = 18.42, SD = 8.25) than the control group (M = 16.70, SD = 6.79). Both groups exhibited
near-normal skewness (experimental = -0.006; control = 0.480), while the kurtosis values suggest a flatter
distribution in the experimental group (-1.699) compared to a slightly platykurtic distribution in the control

group (-0.277).

Table 5. Descriptive Statistics of Preschool Children’s Scores on Phonological Awareness, Writing
Concepts, Alphabet Knowledge, and Name Writing by Group

Variables Group N Mean SD Min Max
Phonological Experimental 24 2.7 13 1 4
Awareness Control 25 23 0.9 2 4
Writing Awareness Experimental 24 17.0 2.8 12 20
Control 25 18.0 2.8 12 21
Emergent Literacy Experimental 24 9.7 0.4 9 10
Sklls Control 25 9.8 04 9 10
Alphabet Experimental 24 18.0 8.2 9 29
Knowledge Control 25 16.0 6.8 7 29

Table 5 presents descriptive statistics on preschool children’s scores across four early literacy domains—
phonological awareness, writing awareness, emergent literacy skills, and alphabet knowledge—comparing
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the experimental group (digital book) and the control group (printed book). Key statistical indicators
include sample size (N), mean, standard deviation (SD), minimum, and maximum values. For phonological
awareness, the experimental group achieved a higher mean score (M = 2.7, SD = 1.3) compared to the
control group (M = 2.3, SD = 0.9). While both groups reached a maximum score of 4, the control group’s
minimum score was 2, whereas the experimental group had a minimum score of 1, indicating a wider range
in performance. In writing awareness, the control group performed slightly better (M = 18.0, SD = 2.8) than
the experimental group (M = 17.0, SD = 2.8). The range of scores was similar, with both groups sharing the
same minimum score (12), and the control group reaching a slightly higher maximum score (21 vs. 20).
Concerning emergent literacy skills, both groups showed similar levels of performance, with the control
group scoring marginally higher (M = 9.8, SD = 0.4) than the experimental group (M = 9.7, SD = 0.4).
The minimum and maximum scores were identical for both groups (9 and 10, respectively), suggesting a
highly consistent distribution. For alphabet knowledge, the experimental group outperformed the control
group with a higher mean score (M = 18.0, SD = 8.2) compared to the control group’s mean (M = 16.0, SD
= 6.8). Notably, the maximum score was 29 for both groups, while the experimental group had a slightly
higher minimum score (9 vs. 7), suggesting somewhat stronger overall performance. In summary, while
minor differences were observed between the groups across all domains, no extreme disparities were evident.
The experimental group showed a slight advantage in phonological awareness and alphabet knowledge,
while the control group demonstrated slightly higher scores in writing awareness and emergent literacy.
These descriptive trends align with earlier inferential findings, which indicated no statistically significant
differences, but suggest possible directions for further investigation, particularly in longer-term studies.

Table 6. Group-Based Comparison of Reading Comprehension Scores After Digital and Printed Book

Activities
Book Control Mean Experimental Mean u p-value
Book 1 4.8 4.28 93 124
Book 2 4.1 4.42 52 .265
Book 3 4.8 4.92 61 .385
Book 4 4.9 5.0 63 271

Table 6 presents a group-based comparison of reading comprehension scores following digital and printed
book activities. The analysis includes the mean scores for both the experimental group (who used digital
books) and the control group (who used printed books), along with the corresponding Mann—Whitney U
values and significance levels for each of the four storybooks used in the study. For Book 1, the control group
obtained a higher mean comprehension score (mean = 4.8) compared to the experimental group (mean =
4.28). However, this difference was not statistically significant, as indicated by the Mann—Whitney U value
of 93 and a p-value of .124. In the case of Book 2, the experimental group scored slightly higher (mean =
4.42) than the control group (mean = 4.1), but again, the difference was not significant (U = 52, p = .265).
For Book 3, both groups demonstrated similar performance, with the experimental group achieving a mean
of 4.92 and the control group a mean of 4.8. The statistical analysis revealed no significant difference (U =
61, p =.385). Similarly, Book 4 results showed the experimental group with a marginally higher score (mean
=5.0) compared to the control group (mean = 4.9), though this difference was also not significant (U = 63, p
=.271). In summary, while the results indicate minor variations in mean comprehension scores across books,
none of the differences between the digital and print reading conditions reached statistical significance.
These findings suggest that, under the conditions of this study, digital storybooks and traditional printed
books resulted in comparable levels of reading comprehension among preschool children.
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DISCUSSION

The present study explored the impact of dialogic reading using digital and printed storybooks on various
components of emergent literacy among preschool children. While the findings did not reveal statistically
significant differences between the experimental and control groups, these outcomes merit further
examination within the broader context of early literacy research and pedagogical theory. The first research
question addressed differences in phonological awareness, writing awareness, alphabet knowledge, and
name writing across formats. Although no significant differences were found, the slightly higher mean ranks
observed in the digital group suggest a trend worth investigating through extended and more intensive
interventions. This aligns with earlier findings suggesting that brief exposure to digital formats may not
be sufficient to yield measurable improvements in productive literacy skills (Bus, Kucirkova, Ten Braak,
& Ciesielska, 2025; Roskos, & Neuman, 2013; Ergul, Sarica & Akoglu, 2016). Productive skills, such
as writing and phonological awareness, develop over time through structured, repetitive practice and
responsive adult scaffolding. Therefore, the short duration of this study may have limited its capacity to
capture the gradual effects associated with these skill domains. Furthermore, the digital materials used,
while aligned with the curriculum, may not have fully utilized the affordances of personalization, adaptive
feedback, or multimodal integration—features that are increasingly linked to enhanced literacy outcomes
(Lopez-Escribano, Valverde-Montesino, & Garcia-Ortega, 2021). Maureen, van der Meij, & de Jong (2020)
note that digital tools are most effective when they move beyond replication of print to offer interactive
features that extend and individualize the learning experience. Future studies should examine how specific
affordances (e.g., voice-recording, visual scaffolding, clickable vocabulary) support language development in
early childhood and interact with the teacher’s facilitation.

From a pedagogical standpoint, these findings underscore the continuing importance of instructional
quality. Even with access to high-quality digital materials, the absence of significant group differences may
reflect the degree to which technological affordances were effectively integrated with pedagogical strategies.
The TPACK framework (Mishra & Koehler, 2006) is useful in interpreting this result. While teachers
demonstrated Content Knowledge (CK) and Pedagogical Knowledge (PK) in selecting appropriate texts and
applying dialogic strategies (PEER and CROWD), the extent of their Technological Knowledge (TK) such
as when to pause narration, scaffold animations, or guide interactivity may not have been fully leveraged.
Takacs et al. (2015) similarly argue that the pedagogical value of digital books lies not in their format but in
how their features are integrated into instruction.

The second research question examined gender differences in emergent literacy performance. Consistent with
much of the literature, no significant differences were observed between girls and boys. This supports the
position that gender is not a primary determinant of early literacy outcomes, especially when instructional
quality and access to materials are held constant (Lonigan, 2004). Although some studies (e.g., Kaya,
Dressler, & Lenters, 2022; Altindag Kumas, Yildirim, & Dada, 2025) report gender-related variation in
subskills, these effects are inconsistent and often context-dependent. Prochnow, Tunmer & Chapman, 2013)
empbhasize that longitudinal trends show negligible gender effects when high-quality early literacy instruction
is provided. The current findings, therefore, reinforce the need to focus on contextual and instructional
variables such as home literacy environments, parental involvement, and teacher strategies—rather than
gender-based assumptions.

In exploring which specific sub-skills improved following the intervention, the study found slight but
non-significant gains in phonological and print awareness within the digital group. While these trends are
promising, they also reflect the limitations of short-term exposure. High-order literacy skills often require
cumulative exposure to rich language, visual supports, and adult modeling to produce statistically detectable
changes (Neumann & Neumann, 2017; Kucirkova, 2019). This result echoes Zipke (2017), who found
that comprehension benefits from digital books are conditional upon consistent adult scaffolding and child
engagement with the content. Importantly, while emergent writing and alphabet knowledge are influenced
by formal literacy instruction, they also depend heavily on children’s opportunities for expression and
exploration in both school and home settings. Therefore, digital tools must be embedded in broader learning
ecologies that include physical materials, social interaction, and intentional pedagogy. As Schugar, Smith,
& Schugar (2013) caution, the mere inclusion of interactive elements can sometimes distract rather than
support learning unless well-structured adult guidance is provided. Although descriptive statistics showed
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similar overall performance levels between the digital and print groups, minor differences in specific domains
such as alphabet knowledge and print awareness point to the possibility that digital formats can support
certain literacy processes when integrated meaningfully. However, if features such as animation, sound, or
gamification are not directly connected to the learning objective, they may reduce cognitive focus on text

(Schugar et al., 2013).

The fifth sub-problem concerned reading comprehension outcomes. While the digital group’s scores were
marginally higher, the difference did not reach statistical significance. Still, the observed trend suggests that
digital books may enhance engagement and comprehension through multimodal elements, echoing findings
by Lopez-Escribano et al. (2021) and Maureen et al. (2020). These features may stimulate interest and
scaffold understanding, particularly for learners with limited prior exposure to print. Yet, without systematic
adult mediation and alignment with instructional goals, their full potential may not be realized (Bus et al.,

2015).

Framed through the TPACK lens, the lack of significant differences between groups highlights that digital
reading outcomes depend less on format and more on instructional design and teacher competence.
Teachers must not only understand the content and pedagogy of early literacy but also how to manage the
technological interface in ways that support meaning-making and child engagement. In this study, the brief
intervention period likely limited opportunities for such integration. Longer interventions, paired with
professional development in TPACK and digital pedagogies, may yield stronger outcomes in future research.

In sum, this study contributes to the growing body of literature suggesting that digital storybooks, when
used within dialogic frameworks and supported by teacher mediation, have the potential to support early
literacy development. However, the current findings reinforce that duration, content alignment, and
pedagogical integration are critical to realizing this potential. Future work should prioritize longer-term,
ecologically valid designs that examine how specific digital features and teacher competencies interact to
support emergent literacy across diverse learner populations.

CONCLUSION

This study examined whether digital storybooks provide an advantage over traditional print in fostering
emergent literacy among preschool children. Findings across multiple sub-problems revealed no statistically
significant differences between the two formats. Although the digital group often showed slightly higher
average scores, the limited intervention duration and small sample size likely constrained the detection of
significant effects. Gender differences were also absent, supporting evidence that early literacy development
is shaped more by instructional and environmental factors than by innate characteristics. The results
suggest that digital books are neither inherently superior nor inferior to print; their effectiveness depends
on context particularly the quality of interactivity, adult scaffolding, and alignment with developmentally
appropriate pedagogical practices. When thoughtfully integrated, digital storybooks can foster engagement
and comprehension comparable to print, especially in extended interventions.

Framed through the TPACK model, these findings highlight that the impact of digital dialogic reading lies
not in the technology alone, but in teachers’ ability to integrate technological, pedagogical, and content
knowledge. Teachers who can combine these domains are better positioned to turn digital affordances into
meaningful literacy opportunities rather than distractions. The implications are twofold. First, professional
development in early childhood education should explicitly address TPACK, preparing teachers to adapt
dialogic reading strategies for digital contexts. Second, future research should examine how strengthening
teachers’ TPACK competencies influences children’s literacy outcomes across longer-term interventions.

In conclusion, digital storybooks hold promise as a complement to print materials, but their success depends
on teacher expertise in aligning pedagogy, content, and technology. Without this integration, digital tools
may add little value; with them, they can become powerful vehicles for supporting young children’s literacy
development in increasingly digital learning environments. Future studies should move beyond binary
comparisons and examine how specific digital features, such as personalization, embedded feedback, and
multimodal integration, contribute to early literacy development over time. This line of research would
benefit from longitudinal and mixed-methods study designs that investigate not only traditional literacy
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outcomes but also children’s engagement, attention regulation, and cognitive processing during digital reading
activities. For example, researchers could employ techniques such as eye-tracking, observational coding, or
screen recordings to explore how young children interact with animations, hotspots, and narration features,
and whether these elements support or distract from comprehension and vocabulary acquisition. Moreover,
the effects of personalization features, such as the inclusion of a child’s name in the story or adaptive text
difficulty, deserve further empirical investigation, as such tools may enhance motivation and story relevance.

In terms of practical implications, early childhood educators should be encouraged to make informed
decisions when selecting digital storybooks by prioritizing those that align with learning objectives and
contain supportive rather than distracting multimedia features. Pedagogical mediation remains essential;
teachers should guide children’s interactions with digital content by pausing to ask questions, prompting
responses, and reinforcing key concepts, much like in traditional dialogic reading. Therefore, professional
development initiatives should include targeted training in both dialogic reading techniques and the
integration of digital resources in early literacy instruction. Building teachers’ Technological Pedagogical
Content Knowledge (TPACK) will be critical for ensuring that digital tools are used effectively and in
developmentally appropriate ways.

Collaboration between researchers, educators, and educational technology developers is also necessary to
design digital books that balance engagement with instructional value. Future research should shift its focus
from comparing digital and print formats to identifying the specific conditions and design features that
make digital reading effective for diverse learners across different contexts.
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supervision of the second author.
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