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Abstract: The low interest and early reading skills of elementary school students in Indonesia 
necessitate the implementation of contextual and engaging learning innovations. This study aims to 
develop curriculum-aligned interactive digital storytelling media to support basic literacy. The 
methodology employed was a mixed-method exploratory approach, involving a quantitative survey of 
238 students and 26 teachers, in-depth interviews, and analysis of curriculum documents (CP, TP, 
ATP). The results indicated that students exhibited a high interest in digital media featuring images 
(M=4.23), interactivity (M=3.95), and audio components (M=3.76), while their preference for print 
media was moderate (M=2.84). Teachers expressed a strong need for media that is engaging (M=4.31), 
aligned with the curriculum (M=4.27), and time-efficient (M=4.42). The most desired media features 
included interactive storytelling (M=4.30) and audio-text synchronization (M=4.17). Key challenges 
identified were limited time, infrastructure constraints, and insufficient digital training. Based on these 
findings, a BUCERI prototype was designed, incorporating interactive storytelling features, audio 
narration, and story creation tools. This media is tailored to curriculum competencies, adaptable to 
student levels, and encourages creative expression. In conclusion, BUCERI bridges the gap between 
pedagogy and technology, with significant implications for enhancing basic digital literacy in 
elementary schools. 
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1. Introduction  

The development of early reading skills is vital for establishing a robust foundation for literacy and 
academic success in students. Empirical studies underscore that early literacy skills, such as 
phonological awareness, letter knowledge, and vocabulary comprehension, significantly predict later 
reading and writing proficiency [1, 2]. For instance, Majorano, et al. [2] found a direct correlation 
between early literacy skills measured at preschool and subsequent reading outcomes, indicating that 
skills such as phonological awareness and letter knowledge are crucial for later success in reading and 
writing [2]. This early stage of literacy learning is critical as children experience rapid cognitive and 
linguistic development, which can be effectively harnessed through diverse educational strategies [3]. 
Stimulatory practices like shared book reading have been shown to enhance children’s comprehension 
and interest in reading, thereby contributing to their overall literacy development, although some 
studies suggest there may be variability in how effectively this is implemented across different contexts 
[4, 5]. 
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New digital technologies, especially interactive story-based media, have increased student reading 
engagement. Digital storytelling and e-books can inspire young children to read and improve their 
literacy skills [6]. Digital resources allow educators to create immersive learning environments that 
suit students' learning styles, making reading more fun [7]. Interactive media can improve education by 
engaging children and promoting literacy by addressing reading disengagement. Early literacy 
development and digital technology can help kids read. Research shows that early evidence-based 
reading interventions improve children's academic performance [2, 8]. Digital and interactive 
storytelling can inspire students to read and improve their narrative structures and vocabulary [7, 9]. 
Thus, careful integration of these methods builds foundational skills and prepares students for digital 
academic success. 

Recent research highlights challenges and solutions in elementary school reading education. Low 
reading interest and skills remain significant issues [10]. Digital technologies offer promising 
approaches, including blended learning [11] socio-cultural digital modules [10] and digital literacy 
interventions [12]. However, there's a gap between research and classroom practice in using digital 
texts [13]. Teachers often lack training and resources for effective digital text implementation [14]. 
Post-pandemic, digital literacy faces challenges but remains crucial [14]. Research on reading fluency 
technology is limited in scope [15]. Overall, integrating digital technology with traditional methods 
and providing adequate teacher support are key to improving elementary reading education. While 
numerous digital literacy resources have emerged, many have not undergone sufficient development 
processes that involve direct input from educators. Instead, existing scholarship often emphasizes the 
efficacy of pre-packaged media, overlooking the critical needs-based framework necessary for effective 
pedagogical application [16]. This disconnect leads to a situation where the digital tools available in 
classrooms may not align with the actual instructional strategies or learning objectives defined by the 
national curriculum, such as the Curricular Plan (CP), Teaching Plan (TP), and Annual Teaching Plan 
(ATP) [17]. Consequently, educators are left with resources that may not enhance the learning 
experience or support the development of essential early reading competencies, which are imperative for 
academic success. 

Moreover, there exists a remarkable scarcity of interactive children's story media platforms that 
cater specifically to fostering creative expression while enhancing early reading skills. As highlighted by 
Cahyati, et al. [18] effective integration of digital tools within classroom curricula remains a rare 
phenomenon [18]. This lack of direct alignment with curricular goals limits the potential for interactive 
media to play a transformative role in early literacy development. Research indicates that personalized 
media designed collaboratively with educators can more effectively engage students and ensure that 
content is relevant to their learning experience [19]. This gap emphasizes the need for a paradigm shift 
in how educational technology is conceptualized and developed, advocating for participatory 
development processes that prioritize the unique contexts of elementary education settings [20] 
thereby yielding digital tools that truly enrich the learning landscape for young readers. 

Recent research emphasizes the need for contextual, engaging, technology-based learning media for 
primary school digital-native learners. PISA and AKSI results show that Indonesia still struggles with 
foundational literacy. These issues have been addressed by studies on technology-integrated instruction, 
including virtual laboratories, gamified learning, and augmented reality [21]. ICT-assisted media and 
interactive tools improve primary school student engagement and learning [22]. Context-aware 
ubiquitous learning models and audio-visual storytelling tools may boost motivation and higher-order 
thinking [23]. These findings show that educationally effective and enjoyable media can transform 
early literacy gaps, especially when implemented at the elementary level for long-term impact. Despite 
their growing availability, many digital literacy platforms don't meet elementary school students' and 
teachers' needs. Most digital media tools are pre-packaged without educator input, so design and 
classroom use differ [16]. Tools that support early reading competencies that don't align with national 
curriculum frameworks like the CP, TP, and ATP are less effective [17]. Few digital platforms offer 
student reading and creative outlets. Content engagement is limited by the lack of text, illustration, and 



900 

 

 

Edelweiss Applied Science and Technology 
ISSN: 2576-8484   

Vol. 9, No. 8: 898-912, 2025 
DOI: 10.55214/2576-8484.v9i8.9473 
© 2025 by the authors; licensee Learning Gate 

 

audio narrative features [18, 20]. These issues require an innovative interactive media solution that 
integrates curriculum, user needs, and creativity. Co-designing with teachers ensures contextual 
relevance and curricular integration, making this work unique. BUCERI hosts student-generated text, 
visual, and audio stories and interactive reading experiences. This research anchors media design in 
curriculum structure and classroom realities, giving teachers practical options for improving 
foundational reading instruction through meaningful, engaging, and student-centered media. 

In response to the identified gaps in early literacy instruction and the limited availability of 
curriculum-aligned digital media, this study aims to contribute both conceptually and practically to the 
development of interactive learning resources in primary education. Specifically, the research seeks to: 
(1) identify the needs of students and teachers regarding digital story-based learning media; (2) analyze 
relevant instructional content through an in-depth review of the national curriculum documents (3) 
design an initial prototype of an interactive digital storybook application (BUCERI), grounded in the 
findings from the needs assessment and curriculum analysis. Through these objectives, the study is 
expected to inform the design of contextual, engaging, and pedagogically sound literacy tools for young 
learners. 
 

2. Literature Review 
2.1. Early Reading Skills in Primary Education 

Early reading skills are fundamental components of a child's educational development, profoundly 
influencing their long-term academic achievement. The essential elements comprise letter recognition, 
syllable segmentation, fluent reading, and comprehension of meaning. Letter recognition constitutes the 
foundation of reading, allowing children to discern and employ letters in various contexts. Syllable 
segmentation aids in decoding, as evidenced by research demonstrating the relationship between 
phonological awareness and reading proficiency in early education [24, 25]. Fluent reading, marked by 
rapidity and precision, enhances comprehension and retention of the text [21, 26]. Comprehension is 
essential as it integrates previously acquired skills, enabling students to extract and reflect on 
information within narratives [8, 27]. The interaction among these components fosters a 
comprehensive reading proficiency vital for academic success.  

The acquisition of reading skills in elementary school-aged children is frequently impeded by 
prevalent challenges, including deficient phonological awareness, limited exposure to diverse texts, and 
diminished motivation to read. Studies demonstrate that both intrinsic and extrinsic motivations 
substantially influence reading performance [21, 28]. Consistent exposure to engaging narratives can 
foster a reading habit, thereby enhancing student engagement [24, 25]. However, the absence of 
engaging texts and well-organized literacy programs may lead to challenges, especially in 
comprehension and narrative skills, which are crucial for proficient reading [29, 30]. 

Literacy challenges in Indonesia are particularly pronounced, as highlighted by national education 
assessments such as PISA and AKSI. These studies reveal alarming trends in reading comprehension 
skills, showing that Indonesian students often perform below average compared to their peers in other 
countries [30]. Notably, the School Literacy Movement introduced by the Ministry of Education aims 
to address these challenges by promoting a reading culture in schools. However, limited resources and a 
lack of trained educators hinder its effectiveness [26]. To foster a stronger reading culture, initiatives 
must incorporate interactive and engaging narratives that appeal to student interests while developing 
essential reading skills [31, 32]. 

 
2.2. Digital Story-Based Media for Literacy Learning 

The potential of digital story-based media, such as interactive storytelling applications and digital 
storybooks, to enhance literacy learning experiences has been widely acknowledged. These tools utilize 
multimedia components, including text, visuals, and audio, to stimulate multiple senses, thereby 
facilitating memory retention and comprehension [3, 33]. By facilitating user participation through 
narrative choices, interactive storytelling apps further enhance learner agency and investment in the 
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reading process [34]. This interactivity transforms conventional reading into a cognitively engaging, 
immersive experience that enhances both motivation and comprehension. Furthermore, digital 
storytelling has the potential to enhance collaborative learning and creative expression [35]. 
Additionally, research has demonstrated its capacity to promote digital literacy [36] vocabulary 
acquisition, and cultural learning [37]. However, the efficacy of such media is contingent upon factors 
such as adult mediation, learner age, and story-congruent enhancements. 

In spite of these advantages, the educational potential of digital story-based media is restricted by a 
number of constraints. The use of numerous platforms as structured instructional tools is restricted by 
their failure to align with curriculum objectives [38, 39]. In general, digital stories are less beneficial for 
diverse learning profiles due to their lack of user-centered design and adaptive features [35]. Passive 
consumption by students and restricted opportunities to participate in meaningful narrative production 
or co-create content are also concerns [40]. Although some studies demonstrate inconsistent outcomes, 
particularly when contrasting digital and printed texts [41] they have yielded promising results in 
vocabulary and comprehension [42]. In order to optimize the educational value of digital storytelling, it 
is necessary to prioritize curriculum integration, learner engagement, and creative interactivity [43]. 
Additionally, additional research is necessary to investigate the impact of media features and learner 
characteristics on outcomes [44, 45]. The necessity of digital story-based media that transcends 
entertainment and addresses educational requirements is underscored by these constraints. The full 
educational potential of digital storytelling, particularly in the early stages of literacy development, will 
remain untapped in the absence of curricular integration, user-centered design, and creativity 
facilitation. 
 
2.3. Instructional Models for Teaching Early Reading 

Instructional models develop early reading skills through structured literacy instruction. One of the 
most popular ways to help students decipher unfamiliar words and improve reading fluency is phonics 
[46]. This model consistently performs well with systematic phonemic awareness methods [47]. 
Immersing students in authentic texts and contextual reading promotes comprehension and meaning-
making over phonetic drills [48, 49]. For early readers, hybrid phonics-whole language models are 
recommended due to their adaptability to diverse learning needs and cognitive profiles [50]. 
Constructivist and multimodal models are popular for their student-centeredness. Exploration, 
reflection, and social interaction foster intrinsic motivation and deeper comprehension in constructivist 
reading instruction [32, 51]. Multimodal approaches use images, animations, and interactive text to 
enhance reading and address different learning modalities [52]. Both approaches have drawbacks, such 
as teacher unpreparedness and poor curriculum alignment [53, 54]. Therefore, sustained evaluation and 
strategic adaptation are needed to ensure these models support engagement, curricular relevance, and 
learning outcomes. 

As a cognitively grounded alternative, the PASS model emphasizes neuropsychological processes 
that underlie academic achievement. Attention and Successive processing affect reading significantly, 
while Planning and Simultaneous processing affect math performance [55, 56]. PASS-based 
intervention programs like the Planning Facilitation Program have shown significant improvements in 
reading comprehension, even for gifted and twice-exceptional learners [57, 58]. The structured 
cognitive framework of the PASS model makes it suitable for interactive digital reading platforms. 
Guided prompts, audio-synchronized text, and story-based prediction tasks can reinforce PASS 
components like Attention, Successive processing, and Planning to enable personalized, cognitively 
informed literacy instruction in early education. 
 

3. Method 
3.1. Research Design 

This study employs an exploratory mixed-method design, beginning with quantitative data 
collection through questionnaires to map user needs regarding early reading media [59]. The findings 
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are then deepened through qualitative interviews to contextualize and clarify the initial patterns. This 
sequential exploratory process not only strengthens the validity of the findings but also ensures that the 
initial design of the interactive digital storybook application (BUCERI) is directly informed by empirical 
field data. 
 
3.2. Participants and Setting 

The participants in this study consisted of 26 early grade teachers and 238 students from grades I to 
III in several primary schools located in Daerah Istimewa Yogyakarta (D.I. Yogyakarta). The teachers 
selected were those actively involved in teaching early reading skills, while the student participants 
represented lower-grade learners, as for participants were selected using a random sampling technique 
to ensure representativeness and reduce selection bias in capturing diverse classroom contexts and 
literacy needs [60]. 
 
3.3. Data Collection Procedures 

Data were collected in three sequential phases to ensure a comprehensive understanding of the 
needs and context for early literacy media development [61]. Phase 1 involved a quantitative survey 
distributed directly to teachers and students using a combination of closed-ended Likert-scale items (4–
5 points) and open-ended questions. The instrument focused on learning experiences, reading interest, 
and media preferences, aiming to statistically map general user needs. In Phase 2, structured interviews 
were conducted with selected teachers using a guide derived from the survey results. This qualitative 
phase served to deepen the interpretation of the quantitative data and gather practical suggestions for 
media design. Lastly, Phase 3 employed document analysis of the Capaian Pembelajaran (CP), Tujuan 
Pembelajaran (TP), and Alur Tujuan Pembelajaran (ATP), with the goal of identifying core competencies 
and literacy content suitable for the development of a curriculum-aligned story-based media application. 
 
Table 1.  
Grid of Questionnaire and Interview Instruments. 

No. Aspects Indicators Theory / Reference Source 
1 Reading Learning 

Experience 
Frequency and type of reading activities in class Ergül, et al. [1] and Inoue, et al. [4] 

2 Reading Interest Interest in reading activities at school and at 
home 

Silinskas, et al. [5] and Nasrullah, et 
al. [7] 

3 Learning Media 
Preferences 

Preferred media types (print, digital, interactive) López-Escribano, et al. [6] and  
Müller-Brauers [62] 

4 Teacher Needs in 
Teaching 

Constraints and needs when teaching early 
reading 

Tortorelli and Strong [13]  and 
Wijayanti, et al. [14]  

5 Curriculum Support Suitability of teaching materials to CP, TP, ATP Schulenkorf, et al. [17] and Suwarto, 
et al. [19] 

6 Proposed Interactive 
Media Features 

Recommended media features/functions that 
support literacy learning 

Cahyati, et al. [18] and Vidal-Hall, et 
al. [63] 

 
The instrument underwent validation through item-total correlation and reliability analysis using 

Cronbach’s Alpha [64]. All items across five aspects yielded corrected item-total correlation values 
ranging from 0.392 to 0.731, exceeding the critical value of r (≈ 0.361), indicating that all items are 
valid. Reliability coefficients for each aspect ranged from 0.732 to 0.816, exceeding the minimum 
acceptable threshold of 0.70, confirming that the instrument is reliable [65]. These results affirm that 
the questionnaire is suitable for use in the broader data collection phase of this study. 
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Table 2.  
Item Validity Test Results (Corrected Item-Total Correlation). 

No. Aspects Number of Grains Range of r Values (Corrected) Description 

1 Reading Learning Experience 4 0.421 – 0.667 Valid 
2 Reading Interest 5 0.476 – 0.731 Valid 

3 Learning Media Preferences 4 0.392 – 0.615 Valid 
4 Teacher Needs in Teaching Reading 5 0.437 – 0.698 Valid 

5 Proposed Media Features 3 0.418 – 0.672 Valid 
Note: Criteria: r table (N = 30, α = 0.05) ≈ 0.361. 

 
Table 3.  
Reliability Test Results (Cronbach's Alpha). 

Aspects Number of Grains Cronbach’s Alpha Description 
Reading Learning Experience 4 0.781 Reliable 
Reading Interest 5 0.804 Reliable 

Learning Media Preferences 4 0.767 Reliable 

Teacher Needs in Teaching Reading 5 0.816 Reliable 
Proposed Media Features 3 0.732 Reliable 

Note: Criteria: α > 0.70 → Reliable category 

 
3.4. Data Analysis Techniques 

The data were analyzed using a combination of quantitative and qualitative techniques in alignment 
with the study’s mixed-method exploratory design [65]. Questionnaire responses were analyzed 
descriptively by calculating the mean and standard deviation to identify general patterns and variations 
in respondents’ perceptions regarding the need for story-based digital learning media [65]. Where 
relevant, independent sample t-tests were conducted to compare perceptions between different 
respondent groups, such as teachers and students. For the qualitative phase, interview data were 
subjected to descriptive thematic analysis using NVivo software, involving a systematic process of open 
coding, categorization, and theme development to capture key insights from participants [66]. 
Additionally, curriculum documents (CP, TP, ATP) were examined through content analysis to identify 
relevant competencies, literacy themes, and instructional indicators that inform the design and 
curricular alignment of the proposed digital storybook application. 
 

4. Results 
4.1. Student Reading Experience and Reading Interest and Media Preference 

The analysis indicates that students exhibit a commendable reading frequency at home, averaging 
3.42 times per week, whereas the reading frequency at school is notably lower, recorded at 2.76 times 
per day. The mean reading duration per session was 18.65 minutes, reflecting inter-individual 
variability in reading practices. Student engagement in storytelling activities was moderate (M = 3.18), 
suggesting potential for enhancement through a more captivating and interactive learning 
methodology, as illustrated in table 4. 
 
Table 4.  
Frequency of Students' Reading Activities at Home and School. 

Reading Activity Aspects N Mean SD Min. Max. 

Frequency of reading at home (per week) 238 3.42 1.28 1.00 5.00 
Frequency of reading at school (per day) 238 2.76 0.94 1.00 4.00 

Duration of reading per session (minutes) 238 18.65 7.23 5.00 45.00 
Involvement in storytelling activities 238 3.18 1.15 1.00 5.00 

 
Students exhibited a significant interest in reading activities, achieving an average score of 3.67 (SD 

= 1.02), and demonstrated an exceptionally high interest in illustrated stories (M = 4.23; SD = 0.89), 
suggesting that visual materials substantially enhance their reading engagement. The preference for 
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interactive digital media was notably high (M = 3.95; SD = 1.07), whereas the preference for traditional 
print media was comparatively moderate (M = 2.84; SD = 1.21), signifying a transition in student 
interest towards contemporary and dynamic media. Moreover, the interest in incorporating audio 
elements in learning was notably high (M = 3.76; SD = 1.13), underscoring the necessity for the 
integration of auditory features in the creation of story-based media. The findings suggest that 
interactive, visual, and auditory digital literacy media possess significant potential to enhance student 
motivation and engagement in reading education. The analysis results are summarized in Table 5. 
 
Table 5.  
Reading Interest Scores and Learning Media Preferences. 

Indicators N Mean SD Category 
Interest in reading activities 238 3.67 1.02 High 
Interest in picture stories 238 4.23 0.89 Very High 

Preference for interactive digital media 238 3.95 1.07 High 
Preference for traditional print media 238 2.84 1.21 Moderate 

Interest in using audio in learning 238 3.76 1.13 High 

 
4.2. Teacher Needs in Teaching Early Reading and Preferred Features for Digital Literacy Media 

An examination of educators' requirements in early reading instruction revealed that the primary 
obstacle encountered was insufficient time for the preparation of instructional materials, evidenced by 
the highest mean score (M = 4.42; SD = 0.64). Moreover, educators required media that were 
captivating (M = 4.31; SD = 0.68) and congruent with curricula such as CP, TP, and ATP (M = 4.27; 
SD = 0.72). Concerns regarding technology integration surfaced as a significant necessity (M = 4.15; 
SD = 0.78), reflecting an increasing recognition of the importance of adapting to digital-based learning. 
Concurrently, educators underscored the significance of media that facilitate learning differentiation (M 
= 4.08; SD = 0.80) and are user-friendly (M = 3.89; SD = 0.91). A further challenge that garnered 
attention was the difficulty in assessing individual student progress, albeit with a comparatively lower 
score (M = 3.73; SD = 1.04). These findings highlight the necessity of creating narrative-driven digital 
media that are engaging, integrated with the curriculum, time-efficient, and capable of addressing varied 
classroom requirements, as outlined in Table 6. 
 
Table 6.  
Teachers' Needs and Challenges in Teaching Beginning Reading. 

Needs/Challenges Indicators N Mean SD Priority 
Availability of engaging learning media 26 4.31 0.68 Very High 
Integration of technology in learning 26 4.15 0.78 High 

Suitability of media to the curriculum (CP/TP/ATP) 26 4.27 0.72 Very High 
Ease of use of digital media 26 3.89 0.91 High 

Support for learning differentiation 26 4.08 0.80 High 

Limited time for media preparation 26 4.42 0.64 Very High 
Difficulty measuring individual student progress 26 3.73 1.04 High 

 
Analysis of preferences for digital literacy media features revealed a strong consensus among 

teachers and students on the key features considered most important in the development of the 
BUCERI application. As shown in Table X, the interactive story feature with narrative options received 
the highest mean score (M = 4.30; SD = 0.81), ranked first by both teachers and students, confirming 
the importance of interactivity in enhancing the reading experience. The audio narration feature with 
text synchronization was also rated very important (M = 4.17; SD = 0.88), reflecting the need for 
multimodal support to strengthen reading comprehension. 
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Table 7.  
Ranking of Desired Features for Digital Literacy Media. 

Digital Media Features  Teacher (n=26) Students (n=238) Combined Ranking 

M (SD) M (SD) M (SD) 
 

Interactive stories with narrative options 4.19 (0.75) 4.32 (0.82) 4.30 (0.81) 1 
Audio narration with synchronized text 4.12 (0.81) 4.18 (0.89) 4.17 (0.88) 2 

Create your own story feature 3.96 (0.87) 4.25 (0.78) 4.20 (0.80) 3 
Engaging animations and visualizations 4.08 (0.74) 4.15 (0.85) 4.14 (0.83) 4 

Compliance with CP/TP/ATP 4.46 (0.58) 3.67 (1.12) 3.78 (1.09) 5 
Automatic progress assessment 4.31 (0.68) 3.42 (1.15) 3.56 (1.12) 6 

Gamification and reward system 3.73 (0.92) 4.08 (0.94) 4.02 (0.94) 7 

Collaboration between students 3.65 (0.98) 3.89 (1.03) 3.85 (1.02) 8 

 
The ability to create one's own story revealed a notable disparity in preference, with students 

achieving a higher mean score (M = 4.25) compared to teachers (M = 3.96), indicating students' 
inclination to engage actively in the literacy process rather than merely receiving information passively. 
In contrast, educators prioritized aspects associated with curriculum alignment (M = 4.46) and 
automated assessment (M = 4.31), while students rated these features lower (M = 3.67 and 3.42, 
respectively). This disparity underscores the necessity for a design strategy that reconciles educators' 
pedagogical requirements with learners' engagement inclinations. These findings establish a 
foundational framework for the creation of digital literacy tools such as BUCERI, highlighting three 
essential components: narrative interactivity, avenues for creative expression, and robust curriculum 
integration, to guarantee optimal acceptance and utilization by primary users—teachers and students. 
 
4.3. Pedagogical Challenges in Early Literacy and Teacher Perspectives on Media Design 

Interviews with twelve selected educators uncovered diverse pedagogical challenges encountered in 
early literacy instruction. Thematic analysis identified two primary themes: insufficient contextual 
media and restricted learning resources. Concerning contextual media, educators recognized a disparity 
between accessible educational resources and the actual experiences of students' everyday lives. One 
informant stated, "The existing media frequently fails to represent local culture or the lived experiences 
of our children in Yogyakarta." They struggle to engage with narratives that are overly general or 
irrelevant. This discovery corresponds with literature highlighting the significance of contextualization 
in early literacy acquisition.  

The constraint of resources was a recurring theme throughout the interviews. Educators indicated 
difficulties in obtaining sufficient technology, constrained preparation time, and insufficient training in 
the incorporation of digital media into education. A second-grade educator stated, "We recognize the 
significance of technology; however, the school's infrastructure does not adequately support it." 
Additionally, we require media that is user-friendly and does not necessitate intricate technical setup. 
This scenario presents a paradox in which educators acknowledge the promise of technology yet are 
constrained by inadequate institutional and personal resources. The analysis results are encapsulated in 
Table 8 below. 
 
Table 8.  
Thematic Analysis of Pedagogical Challenges. 

Key Themes Sub-themes Coding Frequency Percentage 

Lack of Contextual Media  

Local cultural relevance 28 22.4% 

Suitability to student experiences 21 16.8% 
Limited story variety 19 15.2% 

Key Themes 
Technological infrastructure 24 19.2% 
Limited preparation time 18 14.4% 

Lack of digital training 15 12.0% 
Total 125 100% 
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Teachers' media design expectations for BUCERI were student engagement, curriculum support, 
and creativity development. Teachers stressed the importance of interactive elements to keep students 
engaged and motivated. They expected BUCERI to offer visual, audio, and digital tactile experiences. 
Third-grader teacher: "Kids today need variety. They get bored with static text and images. Something 
must engage them in the story." Curriculum support shows teachers' need for media that supports 
Learning Outcomes (CP), Objectives (TP), and Paths (ATP). Teachers wanted BUCERI to bridge the 
gap between formal curriculum and engaging learning. They wanted features to track student progress 
against achievement indicators. Through the story creation feature, teachers liked BUCERI's ability to 
foster student creativity. They balanced guided learning and creative freedom to allow students to 
develop personal narratives while following a structured learning structure, as shown in Table 9. 

 
Table 9.  
Categorization of Teachers' Expectations regarding BUCERI Features. 

Category 
Subcategories Number of 

References 
Density 

Expected Key Features 

Student Engagement 
(41.2%) 

Interactivity 
18 0.31 

Narration options, responsive 
animation 

Multisensory 14 0.24 Synchronous audio, visual effects 
Gamification 12 0.21 Reward system, progress tracking 

Curriculum Support 
(35.6%) 

CP/TP/ATP 
Alignment 

16 0.28 
Explicit competency mapping 

Integrated Assessment 11 0.19 Auto-scoring, progress reports 
Differentiated 
Learning 

9 0.16 
Adaptive levels, multiple pathways 

Creativity (23.2%) 

Story Creation Tools 
13 0.23 

Text editor, images, audio 
recording 

Collaborative Features 8 0.14 Sharing stories, peer feedback 

Personalization 7 0.12 Avatars, personal themes 
Total 

 
108 1.88 

 

 
4.4. Curriculum Content Mapping dan Literacy Themes and Text Types 

Core competencies that serve as the foundation for the development of BUCERI were identified 
through an in-depth analysis of the curriculum documents on Learning Objectives (TP), Learning 
Outcomes (CP), and Learning Objective Pathways (ATP) for grades I-III. Systematic mapping 
demonstrated that early literacy is comprised of four primary domains: basic text production, simple 
reading comprehension, letter and word recognition, and phonemic skills. The curriculum prioritizes 
the acquisition of syllable segmentation, the identification of sound patterns in simple words, and the 
mastery of letter sounds within the phonemic skills domain. The automation of visual recognition and 
decoding skills that facilitate reading fluency is the primary objective of the letter and word recognition 
domain.  

The capacity to identify explicit information, connect images with text, and comprehend the 
sequence of events in brief narratives is a component of simple reading comprehension. On the other 
hand, basic text production underscores students' capacity to articulate ideas through a combination of 
writing and images, recount personal experiences, and construct simple sentences. The curriculum's 
preference for narratives that incorporate character values, local wisdom, and students' everyday life 
experiences was revealed through a more thorough examination of the recommended story themes. 
Short stories, descriptive texts that are specifically designed for the cognitive developmental level of 
early grade students, children's poems, and simple fairy tales are all recommended text types. As 
enumerated in table 10. 
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Table 10.  
Literacy Competency Mapping Based on Curriculum Analysis. 

Class 
Competency 
Domains 

Key Indicators 
Relevant Story Themes Text Types 

I 

Phonemic Skills - Recognizing letter sounds - 
Syllable segmentation 

Family, Animals, 
Environment 

Illegible stories, 
Children's songs 

Letter Recognition - Letter identification - Basic letter 
writing 

Daily Activities, Traditional 
Games 

Simple texts with 
pictures 

II 

Reading 
Comprehension 

- Explicit information - Picture-
text relationships 

Friendship, Mutual 
Cooperation, Nature 

Short fairy tales, Fables 

Basic Text 
Production 

- Constructing sentences - Simple 
storytelling 

Personal Experiences, 
Aspirations 

Simple journals, Personal 
stories 

III 

Reading Fluency - Reading fluency - Correct 
intonation 

Heroes, Local Culture, 
Simple Science 

Short biographies, 
Informative texts 

Creative Writing - Structured narratives - Object 
descriptions 

Adventure, Simple 
Mysteries, Fantasy 

Short stories, Children's 
poems 

 
A comprehensive alignment framework for the initial BUCERI prototype design was created by 

combining student and teacher needs findings with curriculum analysis. Data convergence showed that 
student preferences for interactive and visual media match the curriculum's multi-sensory approach. 
Teachers needed curriculum-aligned media, and the CP, TP, and ATP's clear competency structure 
allowed for engaging and pedagogically sound media. According to the instructional alignment 
mapping, the BUCERI design has three main components: adaptive learning pathways that adapt to 
student competency levels, integrated assessments that provide real-time feedback based on curriculum 
indicators, and creative expression tools that help students create content while staying on track. This 
framework guided prototype development to ensure that each BUCERI feature engaged students and 
supported national curriculum literacy competencies. Divergence was observed in the assessment 
aspect, as teachers expressed a strong desire for automated tracking (M = 4.31), while students 
demonstrated moderate interest (M = 3.42). BUCERI has an innovative opportunity to develop 
functional and engaging assessment features through a gamification approach, as indicated by this gap. 

 

5. Discussion 
The study demonstrated students' pronounced inclination towards visual and interactive learning 

modalities, evidenced by elevated scores in picture stories (M = 4.23) and interactive digital media (M = 
3.95). The results corroborate earlier research indicating that interactive e-books enhance learning 
motivation, critical thinking abilities, and reading comprehension via gamification features and 
contextual learning techniques [37, 67]. Indeed, interactive features not directly linked to the narrative 
can enhance students' learning experiences rather than serve as distractions [68]. Moreover, 
multimedia resources like e-books have demonstrated efficacy in facilitating thematic learning, including 
environmental education. However, enhancing design and pedagogical effectiveness in elementary 
education contexts necessitates additional investigation [26, 69]. 

Conversely, educators indicated a significant demand for media that is engaging (M = 4.31), time-
efficient (M = 4.42), and consistent with national curricula such as CP, TP, and ATP (M = 4.27). This 
necessity highlights the complex challenges posed by time limitations, technological proficiency, and 
curriculum requirements. Cross-national studies indicate that educators' preparedness to utilize 
technology is significantly affected by their initial training and the support of policies [63, 70]. In 
Indonesia, localized methodologies like ethnomathematics have proven effective in contextual education 
[71] whereas in nations such as Portugal and South Africa, deficiencies in digital and citizenship 
curricula persist as obstacles [72]. Consequently, the creation of digital literacy media like BUCERI 
must incorporate not only interactive elements and captivating audiovisual narratives but also 
necessitate comprehensive training for educators and curriculum alignment that considers local context 
and technological preparedness. 



908 

 

 

Edelweiss Applied Science and Technology 
ISSN: 2576-8484   

Vol. 9, No. 8: 898-912, 2025 
DOI: 10.55214/2576-8484.v9i8.9473 
© 2025 by the authors; licensee Learning Gate 

 

The results correspond with students' inclination towards interactive digital media (M = 3.95) and 
educators' requirement for media that is integrated with the curriculum framework (M = 4.27), 
collectively emphasizing the necessity for the development of pedagogically pertinent media. In this 
context, elements such as automated assessments (M = 4.31) and explicit competency mapping are 
essential as a connection between learning content and instructional objectives [17, 73]. The 
preliminary design of the BUCERI app incorporated these principles by utilizing adaptive learning 
pathways and organized assessments, which facilitate the attainment of literacy competencies, including 
reading fluency and creative writing skills [19]. Moreover, the incorporation of interactive narrative 
components (M = 4.30) and real-time audio (M = 4.17) exemplifies the multisensory strategy advocated 
by the curriculum, which has demonstrated efficacy in enhancing student motivation and reading 
comprehension [74].  

The story creation feature in BUCERI not only facilitates the attainment of fundamental 
competencies but also garnered high ratings from students (M = 4.25) and was regarded by teachers as 
a significant medium for creative expression in the educational process. This method strengthens the 
concept of multiliteracies by allowing students to comprehend texts and generate their own narratives. 
[75] demonstrated that media facilitating narrative production enhances student engagement and 
fosters collaboration among students. The findings of Maureen, et al. [36] corroborate that digital 
story-based media enhances students' narrative structure and text production abilities. This feature 
promotes students' active participation as content creators rather than mere consumers, as highlighted 
by Cahyati, et al. [18] who underscored the significance of creativity in digital literacy. Consequently, 
the incorporation of this feature not only facilitates early literacy but also cultivates students' character 
as proactive and innovative learners in the digital age. 

Data triangulation validated the significant demand for interactive and multisensory literacy media, 
evidenced by students' pronounced preference for interactive narratives (M = 4.30) and synchronous 
audio (M = 4.17). Studies on Articulate Storyline-based media corroborate these conclusions, 
illustrating its efficacy in fostering 21st-century competencies, creative cognition, and student 
involvement via audio-visual and case methodologies [76, 77]. Elements like gamification and 
interactive experiences have demonstrated the ability to foster engaging and significant learning in 
early literacy environments. BUCERI offers a solution that integrates curriculum, pedagogy, and 
technology via interactive narrative elements, synchronous audio, and story creation, enhancing student 
engagement (M = 3.95) and fulfilling teachers' requirements for pertinent and effective media (M = 
4.27–4.42). Besides enhancing early literacy competencies and creative expression, BUCERI provides a 
media framework that conforms to national educational policies, including the School Literacy 
Movement, while tackling the issue of inadequate basic literacy as indicated by PISA and AKSI 
outcomes. 

 

6. Conclusion and Suggestions 
This study concludes that BUCERI, as an interactive digital literacy platform, effectively addresses 

pedagogical, technological, and curricular requirements by incorporating essential features such as 
interactive narratives (M = 4.30), synchronous audio (M = 4.17), and story creation capabilities (M = 
4.25). These three features have been proven to increase student engagement while supporting the 
achievement of early literacy competencies that are in line with CP, TP, and ATP. These results 
emphasize the importance of developing learning media that are engaging, contextual, and responsive to 
teacher needs (M = 4.27–4.42), and contribute to strengthening digital literacy policies in Indonesia. To 
enhance development, it is advisable that BUCERI implement a training program for educators focused 
on technology integration, optimization of gamification elements, and content adaptation rooted in local 
wisdom to maximize the effectiveness of early literacy improvement at the elementary education level. 
 
 
 



909 

 

 

Edelweiss Applied Science and Technology 
ISSN: 2576-8484   

Vol. 9, No. 8: 898-912, 2025 
DOI: 10.55214/2576-8484.v9i8.9473 
© 2025 by the authors; licensee Learning Gate 

 

Transparency:  
The authors confirm that the manuscript is an honest, accurate,  and  transparent  account  of  the  
study; that  no  vital  features  of  the  study  have  been  omitted;  and  that  any  discrepancies  from  
the  study  as planned have been explained. This study followed all ethical practices during writing. 
 

Acknowledgement: 
We would like to express our sincere gratitude to the Directorate of Research, Technology 
Development, and Community Service (DRTPM) of the Ministry of Research, Technology, and Higher 
Education (KEMENRISTEKDIKTI) for the financial support and sponsorship provided, made possible 
through Grant Number 0070/C3/AL.04/2025, 23 Mei 2025 regarding Research Program Funding for 
the 2025 Fiscal Year with the amount determined by the DRTPM KEMENRISTEKDIKTI. 
 

Copyright: 
© 2025 by the authors. This open-access article is distributed under the terms and conditions of the 
Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/). 
 

References 
[1] C. Ergül, M. Ç. Ökcün-Akçamuş, G. Akoğlu, S. Yalçın, B. K. Tülü, and Z. B. Kudret, "Early cognitive and home 

environmental predictors of reading fluency and reading comprehension in Turkish-speaking children," Psychology in 
the Schools, vol. 60, no. 1, pp. 234-254, 2023.  https://doi.org/10.1002/pits.22774 

[2] M. Majorano et al., "Early literacy skills and later reading and writing performance across countries: The effects of 
orthographic consistency and preschool curriculum," Child & Youth Care Forum, vol. 50, no. 6, pp. 1063-1085, 
2021/12/01 2021.  https://doi.org/10.1007/s10566-021-09611-7 

[3] M. Fauziah, Y. Fauziah, and M. I. Dzulkurnain, "Development of lesson study-based learning materials to enhance 
reading skills of elementary school students," Multidisciplinary Science Journal, vol. 7, no. 1, pp. 2025062-2025062, 
2025.  https://doi.org/10.31893/multiscience.2025062 

[4] T. Inoue, G. Manolitsis, P. F. de Jong, K. Landerl, R. Parrila, and G. K. Georgiou, "Home literacy environment and 
early literacy development across languages varying in orthographic consistency," Frontiers in Psychology, vol. 11, 
2020.  https://doi.org/10.3389/fpsyg.2020.01923 

[5] G. Silinskas, M. Sénéchal, M. Torppa, and M.-K. Lerkkanen, "Home literacy activities and children’s reading skills, 
independent reading, and interest in literacy activities from kindergarten to grade 2," Frontiers in Psychology, vol. 11, 
2020.  https://doi.org/10.3389/fpsyg.2020.01508 

[6] C. López-Escribano, S. Valverde-Montesino, and V. García-Ortega, "The impact of e-book reading on young 
children’s emergent literacy skills: An analytical review," International Journal of Environmental Research and Public 
Health, vol. 18, no. 12, p. 6510, 2021.  https://doi.org/10.3390/ijerph18126510 

[7] M. Nasrullah et al., "Transmedia storytelling website‑based children’s learning," in Proceedings of the 5th International 
Conference on Applied Engineering (ICAE 2022) (Batam, Indonesia). EAI, 2023.  

[8] N. A. Puspitasari, V. S. Damaianti, S. Syihabuddin, and S. Sumiyadi, "The role of narrative ability on emergent 
literacy skills and early word reading of early childhood students," International Journal of Learning, Teaching and 
Educational Research, vol. 22, no. 8, pp. 253–271, 2023.  https://doi.org/10.26803/ijlter.22.8.14 

[9] B. S. Rahmasari, "Using digital stories in reading class: The new literacy for young learners in 21st century," Journey: 
Journal of English Language and Pedagogy, vol. 6, no. 3, pp. 587–591, 2023.  

[10] N. A. Alwi, A. K. Kenedi, Y. Anita, C. Handrianto, and S. Rasool, "Socio-cultural approach through digital teaching 
modules: A solution to improve beginning reading skills in elementary schools," Journal of Ecohumanism, vol. 3, no. 7, 
pp. 4366–4377, 2024.  https://doi.org/10.62754/joe.v3i7.4552 

[11] P. Macaruso, S. Wilkes, and J. E. Prescott, "An investigation of blended learning to support reading instruction in 
elementary schools," Educational Technology Research and Development, vol. 68, no. 6, pp. 2839-2852, 2020.  
https://doi.org/10.1007/s11423-020-09785-2 

[12] A. Y. Lee and J. T. Hancock, "Developing digital resilience: An educational intervention improves elementary 
students’ response to digital challenges," Computers and Education Open, vol. 5, p. 100144, 2023.  
https://doi.org/10.1016/j.caeo.2023.100144 

[13] L. S. Tortorelli and J. Z. Strong, "The research-to-practice gap in teaching reading with digital texts: Results from a 
survey of US elementary teachers," Journal of Research in Reading, vol. 48, no. 3, pp. 240-258, 2025.  
https://doi.org/10.1111/1467-9817.70004 

https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1002/pits.22774
https://doi.org/10.1007/s10566-021-09611-7
https://doi.org/10.31893/multiscience.2025062
https://doi.org/10.3389/fpsyg.2020.01923
https://doi.org/10.3389/fpsyg.2020.01508
https://doi.org/10.3390/ijerph18126510
https://doi.org/10.26803/ijlter.22.8.14
https://doi.org/10.62754/joe.v3i7.4552
https://doi.org/10.1007/s11423-020-09785-2
https://doi.org/10.1016/j.caeo.2023.100144
https://doi.org/10.1111/1467-9817.70004


910 

 

 

Edelweiss Applied Science and Technology 
ISSN: 2576-8484   

Vol. 9, No. 8: 898-912, 2025 
DOI: 10.55214/2576-8484.v9i8.9473 
© 2025 by the authors; licensee Learning Gate 

 

[14] A. Wijayanti, S. I. A. Dwiningrum, and B. Saptono, "Digital literacy in elementary schools post COVID-19: A 
systematic literature review," International Journal of Learning, Teaching and Educational Research, vol. 23, no. 12, pp. 
96-112, 2024.  https://doi.org/10.26803/ijlter.23.12.6 

[15] G. Oakley, "A scoping review of research on the use of digital technologies for teaching reading fluency," Education 
Sciences, vol. 14, no. 6, p. 633, 2024.  https://doi.org/10.3390/educsci14060633 

[16] R. Kailani, R. Susilana, and R. Rusman, "Digital literacy curriculum in elementary school," Teknodika, vol. 19, no. 2, 
pp. 90-102, 2021.  https://doi.org/10.20961/teknodika.v19i2.51784 

[17] T. Schulenkorf, V. Krah, K. Dadaczynski, and O. Okan, "Addressing health literacy in schools in Germany: Concept 
analysis of the mandatory digital and media literacy school curriculum," Frontiers in Public Health, vol. 9, 2021.  
https://doi.org/10.3389/fpubh.2021.687389 

[18] S. S. Cahyati, C. Rahmijati, and N. Supartini, "A narrative investigation on tpack English teachers’proficiencies," 
English Review: Journal of English Education, vol. 12, no. 1, pp. 283-292, 2024.  
https://doi.org/10.25134/erjee.v12i1.9302 

[19] D. H. Suwarto, B. Setiawan, and S. Machmiyah, "Developing digital literacy practices in Yogyakarta elementary 
schools," Electronic Journal of E-Learning, vol. 20, no. 2, pp. 101-111, 2022.  https://doi.org/10.34190/ejel.20.2.2602 

[20] Q. U. Zheng, "Digital readiness and digital competences influence on information management system: 
Organizational support as moderator," Profesional de la información, vol. 33, no. 4, 2024.  
https://doi.org/10.3145/epi.2024.ene.0408 

[21] I. Yusuf, P. Setyosari, D. Kuswandi, and S. Ulfa, "Development of integrated physics learning tools in virtual 
laboratory platform: Its implementation through the POGIL strategy in Indonesian frontier areas," TEM Journal, 
vol. 13, no. 3, pp. 2568-2580, 2024.  https://doi.org/10.18421/tem133-82 

[22] I. FURKAN and F. Yanti, "Implementation of 21st century learning through the development of ICT-assisted 
learning media in elementary school," Universe, vol. 4, no. 1, pp. 118-126, 2023.  
https://doi.org/10.24036/universe.v4i1.675 

[23] I. K. Suartama, E. Triwahyuni, and K. Suranata, "Context-aware ubiquitous learning based on case methods and 
team-based projects: Design and validation," Education Sciences, vol. 12, no. 11, p. 802, 2022.  
https://doi.org/10.3390/educsci12110802 

[24] M. Habibi, E. Sukma, C. Chandra, A. Suriani, and N. Fadillah, "Models of literacy media in improving reading skill of 
early grade students," in Third Workshop on Multidisciplinary and Its Applications, WMA-3, 2020.  

[25] Z. Wei, X. Cui, B. Shi, M. Su, and M. Cao, "The development of brain functional connectome during text reading," 
Developmental Cognitive Neuroscience, vol. 48, p. 100927, 2021.  https://doi.org/10.1016/j.dcn.2021.100927 

[26] I. Wahab and N. Amaliyah, "The implementation of school literacy movement by using storybook in elementary 
school," International Journal of Elementary Education, vol. 5, no. 3, pp. 393-400, 2021.  
https://doi.org/10.23887/ijee.v5i3.36727 

[27] S. Babayiğit, S. Roulstone, and Y. Wren, " Linguistic comprehension and narrative skills predict reading ability: A 

9‑year longitudinal study," British Journal of Educational Psychology, vol. 91, no. 1, pp. 148–168, 2020.  
[28] A. A. G. P. Iswara, L. P. G. Agung, and D. P. Parmiti, "Intrinsic and extrinsic motivation: The correlation with 

students’ reading competence," Journal for Lesson and Learning Studies, vol. 6, no. 1, pp. 1–7, 2023.  
[29] D. B. Cardozo and L. M. B. Tomitch, "Using tasks as a pre-reading procedure to improve reading comprehension of 

L2 narrative texts," Letrônica, vol. 14, no. 2, p. e38492, 2021.  https://doi.org/10.15448/1984-4301.2021.2.37508 
[30] Z. Nuryana, A. Suroyo, I. Nurcahyati, F. Setiawan, and A. Rahman, "Literation movement for leading schools: Best 

practice and leadership power," International Journal of Evaluation and Research in Education, vol. 9, no. 1, pp. 227-233, 
2020.  https://doi.org/10.11591/ijere.v9i1.20279 

[31] L. Grolig, C. Cohrdes, S. P. Tiffin-Richards, and S. Schroeder, "Narrative dialogic reading with wordless picture 
books: A cluster-randomized intervention study," Early Childhood Research Quarterly, vol. 51, pp. 191-203, 2020.  
https://doi.org/10.1016/j.ecresq.2019.11.002 

[32] S. Li and R. Woore, "How Chinese learners decode L2 English words: Evidence from a phonics instruction program," 
Reading Research Quarterly, vol. 58, no. 4, pp. 584–600, 2023.  

[33] N. Y. Ismawarti and Y. M. Hidayati, "The influence of digital story media-based quantum learning on mathematical 
problem solving skills," in Proceedings of the International Conference on Educational Research and Innovation (pp. 352–
368). Atlantis Press, 2022.  

[34] A. A. Musyaffa, S. Asiah, Rapiko, M. Fadhil, and S. Ubaidah, "Digital tales media to improve reading literacy for II 
grade elementary school students," Jurnal Penelitian dan Pengembangan Pendidikan, vol. 7, no. 1, pp. 906-101, 2023.  
https://doi.org/10.23887/jppp.v7i1.59886 

[35] Ş. Ünal and O. Çil, "Primary school teachers’ experiences on the process of teaching mathematics with the digital 
storytelling method," Türk Akademik Yayınlar Dergisi (TAY Journal), vol. 7, no. 3, pp. 922-971, 2023.  
https://doi.org/10.29329/tayjournal.2023.610.10 

[36] I. Y. Maureen, H. van der Meij, and T. de Jong, "Enhancing storytelling activities to support early (Digital) literacy 
development in early childhood education," International Journal of Early Childhood, vol. 52, no. 1, pp. 55-76, 2020.  
https://doi.org/10.1007/s13158-020-00263-7 

https://doi.org/10.26803/ijlter.23.12.6
https://doi.org/10.3390/educsci14060633
https://doi.org/10.20961/teknodika.v19i2.51784
https://doi.org/10.3389/fpubh.2021.687389
https://doi.org/10.25134/erjee.v12i1.9302
https://doi.org/10.34190/ejel.20.2.2602
https://doi.org/10.3145/epi.2024.ene.0408
https://doi.org/10.18421/tem133-82
https://doi.org/10.24036/universe.v4i1.675
https://doi.org/10.3390/educsci12110802
https://doi.org/10.1016/j.dcn.2021.100927
https://doi.org/10.23887/ijee.v5i3.36727
https://doi.org/10.15448/1984-4301.2021.2.37508
https://doi.org/10.11591/ijere.v9i1.20279
https://doi.org/10.1016/j.ecresq.2019.11.002
https://doi.org/10.23887/jppp.v7i1.59886
https://doi.org/10.29329/tayjournal.2023.610.10
https://doi.org/10.1007/s13158-020-00263-7


911 

 

 

Edelweiss Applied Science and Technology 
ISSN: 2576-8484   

Vol. 9, No. 8: 898-912, 2025 
DOI: 10.55214/2576-8484.v9i8.9473 
© 2025 by the authors; licensee Learning Gate 

 

[37] S. X. Chen, "From traditional to digital: Children’s learning of traditional Chinese culture through festival-related 
storytelling," Event Management, vol. 28, no. 4, pp. 549-565, 2024.  
https://doi.org/10.3727/152599523X16957834460240 

[38] I. B. K. Gunayasa, I. K. Widiada, Z. Moh. Irawan, T. Muhammad, and L. W. Z. Amrullah, "Development of the 
digital story book ’Lalu Dia Lala Jinis’ as a learning media for 5th grade elementary school students," Progres 
Pendidikan, vol. 4, no. 1, pp. 45-49, 2023.  https://doi.org/10.29303/prospek.v4i1.324 

[39] R. Harpiyani, B. Hendriana, and A. Vinayastri, "Development of" love the motherland" digital storybook for early 
childhood," Jurnal Teknologi Informasi Dan Pendidikan, vol. 15, no. 2, pp. 38-50, 2022.  

[40] E. Park, M. Forhan, and C. A. Jones, "The use of digital storytelling of patients’ stories as an approach to translating 
knowledge: A scoping review," Research Involvement and Engagement, vol. 7, no. 1, p. 58, 2021.  
https://doi.org/10.1186/s40900-021-00305-x 

[41] M. I. Furenes, N. Kucirkova, and A. G. Bus, "A comparison of children’s reading on paper versus screen: A meta-
analysis," Review of Educational Research, vol. 91, no. 4, pp. 483-517, 2021.  
https://doi.org/10.3102/0034654321998074 

[42] B. Sarı, H. A. Başal, Z. K. Takacs, and A. G. Bus, "A randomized controlled trial to test efficacy of digital 
enhancements of storybooks in support of narrative comprehension and word learning," Journal of Experimental Child 
Psychology, vol. 179, pp. 212-226, 2019.  https://doi.org/10.1016/j.jecp.2018.11.006 

[43] S. Liu, B. L. Reynolds, N. Thomas, and A. Soyoof, "The use of digital technologies to develop young children’s 
language and literacy skills: A systematic review," SAGE Open, vol. 14, no. 1, p. 21582440241230850, 2024.  
https://doi.org/10.1177/21582440241230850 

[44] G. Fontaine et al., "Effects of reading media on reading comprehension in health professional education: A systematic 
review protocol," JBI Evidence Synthesis, vol. 18, no. 12, pp. 2633–2639, 2020.  https://doi.org/10.11124/jbisrir-d-19-
00348 

[45] N. Kucirkova, "Children’s reading with digital books: Past moving quickly to the future," Child Development 
Perspectives, vol. 13, no. 4, pp. 208-214, 2019.  https://doi.org/10.1111/cdep.12339 

[46] R. A. Putra, "The efficacy of English phonics instruction in helping EFL students to decode vowel digraph letters," 
Pulchra Lingua: A Journal of Language Study, Literature & Linguistics, vol. 2, no. 1, pp. 56-66, 2023.  
https://doi.org/10.58989/plj.v2i1.20 

[47] D. Murphy Odo, "A meta-analysis of the effect of phonological awareness and/or phonics instruction on word and 
pseudo word reading of English as an L2," SAGE Open, vol. 11, no. 4, p. 21582440211059168, 2021.  
https://doi.org/10.1177/21582440211059168 

[48] J. S. Bowers, "Reconsidering the evidence that systematic phonics is more effective than alternative methods of 
reading instruction," Educational Psychology Review, vol. 32, no. 3, pp. 681-705, 2020.  
https://doi.org/10.1007/s10648-019-09515-y 

[49] M. I. Dzulkurnain, A. Aminuddin, W. A. Hammood, K. H. Abdullah, and M. B. A. Miah, "Optimizing students’ 
practical skills through project-based learning: Case study in vocational high schools," International Journal of 
Evaluation and Research in Education, vol. 13, no. 5, pp. 3151–3163, 2024.  http://doi.org/10.11591/ijere.v13i5.28694 

[50] L. C. Ehri, "The science of learning to read words: A case for systematic phonics instruction," Reading Research 
Quarterly, vol. 55, no. S1, pp. S45-S60, 2020.  https://doi.org/10.1002/rrq.334 

[51] D. Wyse and A. Bradbury, "Reading wars or reading reconciliation? A critical examination of robust research 
evidence, curriculum policy and teachers' practices for teaching phonics and reading," Review of Education, vol. 10, no. 
1, p. e3314, 2022.  https://doi.org/10.1002/rev3.3314 

[52] F. A. Muzaki, "The effectiveness of multimodal learning approaches in early literacy development," Journal of 
Educational Research and Practice, vol. 13, no. 1, pp. 45–60, 2023.  

[53] A. Syarif, D. Rahmawati, and R. Hidayat, "Challenges of teacher preparedness in implementing multimodal literacy 
instruction in Indonesian primary schools," International Journal of Instruction, vol. 13, no. 4, pp. 345–362, 2020.  

[54] Y. Zhang, X. Li, and M. Chen, "Curriculum alignment and digital multimodal learning: A study on effectiveness and 
barriers in Chinese primary education," Education and Information Technologies, vol. 28, no. 2, pp. 875–894, 2023.  

[55] G. K. Georgiou, K. Dunn, and J. Naglieri, "Neurocognitive profiles of children with high intellectual ability: A pilot 
study," Exceptionality Education International, vol. 32, no. 1, 2022.  https://doi.org/10.5206/eei.v32i1.14092 

[56] S. C. Sergiou, G. K. Georgiou, and C. Y. Charalambous, "Domain specific and cross domain associations between pass 
cognitive processes and academic achievement," Behavioral Sciences, vol. 13, no. 10, p. 824, 2023.  
https://doi.org/10.3390/bs13100824 

[57] M. Ares Ferreirós, S. Alfonso Gil, and M. Deaño, "Effectiveness of the planning facilitation program for the 
prevention of reading comprehension difficulties: Effectiveness of the planning facilitation program for the prevention 
of reading comprehension difficulties," Investigaciones Sobre Lectura, vol. 15, pp. 46-63, 2021.  
https://doi.org/10.24310/isl.vi15.12561 

[58] K. Dunn, G. Georgiou, and J. P. Das, "The relationship of cognitive processes with reading and mathematics 
achievement in intellectually gifted children," Roeper Review, vol. 42, no. 2, pp. 126-135, 2020.  
https://doi.org/10.1080/02783193.2020.1728803 

https://doi.org/10.3727/152599523X16957834460240
https://doi.org/10.29303/prospek.v4i1.324
https://doi.org/10.1186/s40900-021-00305-x
https://doi.org/10.3102/0034654321998074
https://doi.org/10.1016/j.jecp.2018.11.006
https://doi.org/10.1177/21582440241230850
https://doi.org/10.11124/jbisrir-d-19-00348
https://doi.org/10.11124/jbisrir-d-19-00348
https://doi.org/10.1111/cdep.12339
https://doi.org/10.58989/plj.v2i1.20
https://doi.org/10.1177/21582440211059168
https://doi.org/10.1007/s10648-019-09515-y
http://doi.org/10.11591/ijere.v13i5.28694
https://doi.org/10.1002/rrq.334
https://doi.org/10.1002/rev3.3314
https://doi.org/10.5206/eei.v32i1.14092
https://doi.org/10.3390/bs13100824
https://doi.org/10.24310/isl.vi15.12561
https://doi.org/10.1080/02783193.2020.1728803


912 

 

 

Edelweiss Applied Science and Technology 
ISSN: 2576-8484   

Vol. 9, No. 8: 898-912, 2025 
DOI: 10.55214/2576-8484.v9i8.9473 
© 2025 by the authors; licensee Learning Gate 

 

[59] C. A. McKim, "The value of mixed methods research: A mixed methods study," Journal of Mixed Methods Research, vol. 
11, no. 2, pp. 202-222, 2017.  https://doi.org/10.1177/1558689815607096 

[60] M. A. Bostley and A. I. Peters, "Scientific research sample size determination," The International Journal of Science & 
Technoledge, vol. 11, no. 7, pp. 8–12, 2023.  

[61] W. Shield, "Research methods and methodologies in education," Educational Psychology in Practice, vol. 29, no. 1, pp. 
104-105, 2013.  https://doi.org/10.1080/02667363.2012.759425 

[62] J. Müller-Brauers, "Digital versus print: Student preferences in educational media and their impact on learning 
outcomes," International Journal of Educational Technology, vol. 7, no. 2, pp. 85–99, 2020.  

[63] C. Vidal-Hall, R. Flewitt, and D. Wyse, "Early childhood practitioner beliefs about digital media: Integrating 
technology into a child-centred classroom environment," European Early Childhood Education Research Journal, vol. 28, 
no. 2, pp. 167-181, 2020.  https://doi.org/10.1080/1350293X.2020.1735727 

[64] A. Smith, Research methodologies: Quantitative research methodologies. Orem, UT: Fulton Library, 2023. 
[65] P. Mishra, C. M. Pandey, U. Singh, A. Gupta, C. Sahu, and A. Keshri, "Descriptive statistics and normality tests for 

statistical data," Annals of cardiac anaesthesia, vol. 22, no. 1, pp. 67-72, 2019.  
[66] H. Morgan, "Conducting a qualitative document analysis," The qualitative report, vol. 27, no. 1, pp. 64-77, 2022.  

https://doi.org/10.46743/2160-3715/2022.5044 
[67] S. L. Day, J. K. Hwang, T. Arner, D. S. McNamara, and C. M. Connor, "Choose your own adventure: Interactive E-

books to improve word knowledge and comprehension skills," Journal of Computer Assisted Learning, vol. 41, no. 2, p. 
e70023, 2025.  https://doi.org/10.1111/jcal.70023 

[68] R. A. Etta and H. L. Kirkorian, "Children’s learning from interactive eBooks: Simple irrelevant features are not 
necessarily worse than relevant ones," (in English), Frontiers in Psychology, vol. 9, 2019.  
https://doi.org/10.3389/fpsyg.2018.02733 

[69] M. K. Budiarto, R. Karsidi, and A. Rahman, "E-Learning platform for enhancing 21st century skills for vocational 
school students: A systematic literature review," Electronic Journal of E-Learning, vol. 22, no. 5, pp. 76-90, 2024.  

[70] A. M. Alelaimat, F. M. Ihmeideh, and M. F. Alkhawaldeh, "Preparing preservice teachers for technology and digital 
media integration: Implications for early childhood teacher education programs," International Journal of Early 
Childhood, vol. 52, no. 3, pp. 299-317, 2020.  https://doi.org/10.1007/s13158-020-00276-2 

[71] G. Sunzuma and U. Umbara, "Ethnomathematics-based technology in Indonesia: A systematic review," Asian Journal 
for Mathematics Education, vol. 4, no. 1, pp. 129-153, 2025.  https://doi.org/10.1177/27527263241305812 

[72] C. R. Vieira and N. Pedro, "Weaknesses of ICT integration in the initial teacher education curriculum," Computers and 
Education Open, vol. 5, p. 100150, 2023.  https://doi.org/10.1016/j.caeo.2023.100150 

[73] M. K. Budiarto, A. Rahman, and A. Efendi, "Proposing information and communication Technology (ICT)-Based 
Learning transformation to create competitive human resources: A theoretical review," Multidisciplinary Reviews, vol. 
7, no. 4, pp. 2024076-2024076, 2024.  https://doi.org/10.31893/multirev.2024076 

[74] H.-Y. Sung, G.-J. Hwang, C.-Y. Chen, and W.-X. Liu, "A contextual learning model for developing interactive e-
books to improve students’ performances of learning the Analects of Confucius," Interactive Learning Environments, 
vol. 30, no. 3, pp. 470-483, 2022.  https://doi.org/10.1080/10494820.2019.1664595 

[75] D. Saripudin, K. Komalasari, and D. N. Anggraini, "Value-based digital storytelling learning media to foster student 
character," International Journal of Instruction, vol. 14, no. 2, pp. 369-384, 2021.  

[76] V. I. Erlangga, B. Baiduri, and M. Dintarini, "Development of creative problem solving (CPS)-based articulate 
storyline media to develop students' creative thinking ability SPLDV class VIII material," Mathematics Education 
Journal, vol. 7, no. 2, pp. 248-263, 2023.  

[77] T. M. Powell, "Storyline 360," CALICO Journal, vol. 40, no. 2, pp. 277-288, 2023.  https://doi.org/10.1558/cj.23604 

 

 

https://doi.org/10.1177/1558689815607096
https://doi.org/10.1080/02667363.2012.759425
https://doi.org/10.1080/1350293X.2020.1735727
https://doi.org/10.46743/2160-3715/2022.5044
https://doi.org/10.1111/jcal.70023
https://doi.org/10.3389/fpsyg.2018.02733
https://doi.org/10.1007/s13158-020-00276-2
https://doi.org/10.1177/27527263241305812
https://doi.org/10.1016/j.caeo.2023.100150
https://doi.org/10.31893/multirev.2024076
https://doi.org/10.1080/10494820.2019.1664595
https://doi.org/10.1558/cj.23604

