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digital learning resources that integrate structured literacy strategies with
culturally relevant content.

Aims: This study aimed to develop an interactive folktale-based digital learning
application integrating the SQ4R (Survey, Question, Read, Recite, Record, and
Review) strategy and to evaluate its feasibility and effectiveness in enhancing
fourth-grade students’ reading comprehension and narrative writing.

Method: A Design and Development approach employing the ADDIE model was
adopted. The application was implemented with fourth-grade students from five
elementary schools in Sumedang Regency, Indonesia, through one limited trial
and four broader field trials. Data were collected using expert validation sheets,
reading comprehension and narrative writing tests, and teacher and student
response questionnaires. Data were analyzed using the Shapiro-Wilk test,
paired-sample t-test or Wilcoxon signed-rank test, and normalized gain (N-Gain).
Results: The application achieved a very feasible rating across the material,
language, and media aspects. Reading comprehension demonstrated moderate
improvement with N-Gain values ranging from 0.51 to 0.55, while narrative
writing achieved N-Gain values between 0.48 and 0.55. Significant improvements
(p < 0.001) were consistently observed across all participating schools. In
addition, both teachers and students provided highly positive evaluations
regarding the usability, attractiveness, and instructional value of the application.
Conclusion: The developed application provides an effective technology-
enhanced literacy learning environment by integrating local folktales with the
SQ4R strategy to simultaneously improve reading comprehension and narrative
writing. These findings demonstrate the potential of culturally responsive digital
learning to support meaningful and integrated literacy instruction in elementary
education.

To cite this article: Amalia, N. Y. R. S, Hadiapurwa, A. & Heryani, R. (2026). Developing an interactive folktale-based
digital learning application integrating the SQ4R strategy to enhance elementary students’ reading
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173-191.

INTRODUCTION

Literacy is widely recognized as a fundamental competency that underpins students’
academic achievement, lifelong learning, and active participation in society, particularly during
elementary education when foundational language skills are systematically developed. Among the
essential components of literacy, reading comprehension and narrative writing play complementary
roles in enabling learners to understand information, construct meaning, and communicate ideas
effectively across academic and real-life contexts (Afrilyasanti et al., 2025; Beltran-Palanques, 2024;
Fadzil et al., 2025). Reading comprehension equips students with the ability to interpret explicit and
implicit information, evaluate textual meaning, and integrate new knowledge with prior experiences,
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whereas narrative writing enables them to organize ideas into coherent and meaningful written
discourse. These two competencies are mutually reinforcing because exposure to well-structured
reading materials provides linguistic models, vocabulary development, and organizational patterns
that support students in producing quality written texts (Taye & Teshome, 2025). Consequently,
literacy instruction should encourage the simultaneous development of reading and writing rather
than treating them as isolated learning objectives. Contemporary literacy education also emphasizes
higher-order thinking processes, including analyzing, synthesizing, evaluating, and communicating
information through multiple forms of representation (Damaianti et al., 2020; Lewis III & Lewis,
2021; List & Sun, 2023). Such expectations require instructional approaches that actively engage
students in constructing knowledge instead of merely receiving information from teachers.
Therefore, developing integrated literacy competencies has become an important priority in
elementary education to prepare students for increasingly complex academic demands. Educational
reforms in many countries likewise advocate literacy learning environments that promote
meaningful interaction, critical thinking, and authentic communication through student-centered
instructional practices. These developments highlight the need for innovative literacy learning
models capable of supporting elementary students in acquiring comprehensive reading and writing
competencies simultaneously.

Despite the growing emphasis on literacy education, many elementary school students
continue to experience considerable difficulties in reading comprehension and narrative writing.
Previous studies have shown that students generally perform adequately when identifying explicit
information but encounter substantial challenges when making inferences, evaluating ideas,
synthesizing information, and organizing coherent written narratives (Castells et al, 2023;
MacArthur et al,, 2023; Rice & Wijekumar, 2024; Vandermeulen et al,, 2023). These difficulties are
frequently associated with instructional practices that emphasize memorization and teacher
explanation rather than active literacy engagement. Classroom learning also tends to separate
reading activities from writing instruction, preventing students from developing a meaningful
connection between understanding texts and expressing ideas through writing (Segundo Marcos et
al,, 2020; Taylor & Leung, 2020). In addition, learning resources commonly rely on printed materials
that provide limited opportunities for interaction, immediate feedback, and independent
exploration. A preliminary study conducted with twenty-eight fourth-grade students supported
these observations. The findings revealed that 57.2% of the students demonstrated low to very low
reading comprehension performance, while the average narrative writing score was only 51.8,
indicating unsatisfactory writing achievement. Further analysis showed that students experienced
particular difficulties in inferential comprehension, evaluative thinking, plot organization, spelling
accuracy, punctuation, and appropriate word choice. Classroom observations further indicated that
learning activities remained predominantly teacher-centered and rarely utilized interactive
instructional media capable of promoting active participation. These findings demonstrate the
necessity of developing more contextual, engaging, and technology-supported literacy learning
environments that simultaneously foster reading comprehension and narrative writing.

Recent developments in educational technology have created new opportunities to
transform literacy instruction through interactive digital learning environments that encourage
active participation, personalized learning experiences, and immediate feedback. Digital learning
applications have increasingly been recognized as effective instructional tools because they integrate
multimedia elements that facilitate deeper cognitive processing and improve students’ learning
motivation (Abdulrahaman et al., 2020; Cavanagh & Kiersch, 2023; Md Sabri et al., 2024; Skulmowski
& Xu, 2022; Wong & Hughes, 2023). At the same time, culturally responsive learning has received
growing attention because instructional materials reflecting students’ cultural backgrounds enable
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learners to construct meaning more effectively and develop stronger emotional engagement with
learning (Anyichie et al., 2023; Berlian & Huda, 2022; Shih, 2024). Folktales represent valuable
culturally relevant learning resources because they preserve local wisdom while simultaneously
providing meaningful contexts for language and literacy development. Furthermore, structured
instructional strategies remain essential to maximize the educational potential of digital technology
by guiding students through systematic learning processes. One promising approach is the SQ4R
strategy, which encourages learners to survey, question, read, recite, record, and review information
through active and reflective learning activities. The sequential stages of SQ4R naturally support the
transition from reading comprehension to written expression because students are required to
process, organize, and reconstruct information before producing written texts. Integrating
interactive digital learning, culturally responsive folktales, and the SQ4R strategy therefore offers
considerable potential to establish a comprehensive literacy learning environment. Such an
integrated approach is expected not only to improve students’ reading comprehension and narrative
writing but also to enhance learning engagement, motivation, and meaningful knowledge
construction. Consequently, developing an interactive folktale-based digital learning application
integrating the SQ4R strategy represents a promising instructional innovation for strengthening
elementary students’ literacy competencies.

Recent studies have demonstrated that reading comprehension can be enhanced through
various instructional strategies, cognitive interventions, and technology-assisted learning
environments, while narrative writing has been improved through scaffolding techniques and
structured writing instruction (Duke et al,, 2021; Fu & Relyea, 2024; Nouwens et al.,, 2021; Smith et
al, 2021). Similarly, the SQ4R strategy has consistently been reported as an effective approach for
improving students’ reading comprehension and metacognitive reading performance, although its
implementation has primarily relied on conventional classroom instruction rather than interactive
digital learning environments (incirkus & Beyreli, 2020). At the same time, research on digital
literacy has emphasized the growing importance of integrating digital technologies into learning to
foster students’ literacy competencies and engagement (Anthonysamy et al., 2020; Audrin & Audrin,
2022; Tinmaz et al.,, 2022). Furthermore, studies on folktale-based learning have confirmed that
culturally relevant learning materials can enhance students’ language learning, literacy development,
and cultural awareness (Songsirisak et al., 2024). However, these studies have largely investigated
reading comprehension, narrative writing, SQ4R instruction, digital literacy, and folktale-based
learning as separate pedagogical approaches. Limited empirical evidence is available regarding the
development of an interactive digital learning application that integrates culturally responsive
folktales with the SQ4R strategy to simultaneously enhance reading comprehension and narrative
writing among elementary school students. Addressing this gap, the present study develops an
interactive folktale-based digital learning application that combines these complementary
instructional components into a unified technology-enhanced literacy learning environment, thereby
providing a more comprehensive approach to elementary literacy instruction.

This study aimed to develop an interactive folktale-based digital learning application
integrating the SQ4R strategy to support elementary literacy learning. The application was designed
to provide an engaging and culturally responsive learning environment that simultaneously
facilitates reading comprehension and narrative writing. It integrates interactive digital features,
local folktales, and structured literacy instruction into a unified learning platform. The study also
sought to evaluate the feasibility of the developed application through comprehensive assessments
conducted by material, language, and media experts. Furthermore, it examined the effectiveness of
the application in improving fourth-grade students’ reading comprehension achievement following
its implementation. In addition, the study investigated its effectiveness in enhancing students’
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narrative writing performance through structured reading-to-writing learning activities. Teacher
perceptions regarding the practicality, instructional value, and usability of the application were also
explored to determine its applicability in classroom settings. Similarly, students’ responses were
examined to evaluate their engagement, learning experiences, and acceptance of the digital learning
application. By integrating culturally relevant learning content with an evidence-based reading
strategy, this study intends to provide an innovative instructional model that supports meaningful
and integrated literacy learning. Ultimately, the findings are expected to contribute to the
advancement of technology-enhanced literacy education and provide empirical evidence for the
implementation of culturally responsive digital learning in elementary schools.

LITERATURE REVIEW

Reading comprehension is a multidimensional cognitive process that enables learners to
construct meaning by integrating textual information with prior knowledge, personal experiences,
and contextual understanding. Rather than merely recognizing words, effective reading
comprehension requires students to identify explicit information, generate inferences, evaluate
ideas, and synthesize information across different parts of a text (Hall etal.,, 2020; Rice & Wijekumar,
2024; Roomy & Muhammad, 2022). These higher-order cognitive processes are fundamental for
supporting students’ academic achievement because comprehension serves as the basis for learning
in nearly all subject areas. In elementary education, reading comprehension is particularly important
because it establishes the foundation for students’ subsequent literacy development and critical
thinking abilities (Paige et al., 2024; Smith et al., 2021). Students who demonstrate strong reading
comprehension are generally more capable of interpreting complex information, solving contextual
problems, and communicating their understanding effectively. However, many elementary students
continue to experience difficulties in inferential and evaluative comprehension despite
demonstrating adequate literal understanding. Recent studies have shown that these difficulties are
associated with limited opportunities for active learning, insufficient metacognitive guidance, and
instructional approaches that emphasize information recall rather than meaning construction
(Stanton et al., 2021; Tian et al.,, 2020). Consequently, literacy instruction should facilitate active
cognitive engagement through learning experiences that encourage students to question, interpret,
analyze, and reflect on textual information. Interactive instructional approaches have therefore
become increasingly important because they promote meaningful learning and strengthen students’
comprehension processes through continuous engagement and feedback. Developing students’
reading comprehension requires instructional designs that combine effective pedagogical strategies
with technology-enhanced learning environments capable of supporting deeper cognitive
processing.

Narrative writing represents one of the most essential productive literacy skills because it
enables learners to transform ideas, experiences, and information into coherent written
communication. Effective narrative writing requires students to organize events logically while
maintaining appropriate orientation, complication, resolution, coherence, and language accuracy
throughout the text (Janebi Enayat, 2025). Producing high-quality narrative texts also involves
planning, drafting, revising, and editing, making writing a complex cognitive activity that integrates
linguistic, organizational, and metacognitive skills. The development of narrative writing is closely
associated with students’ reading experiences because exposure to well-structured texts provides
models of vocabulary, sentence construction, discourse organization, and storytelling techniques
(Din Eak & Annamalai, 2025; Nguyen et al., 2022; Taye & Teshome, 2025; Vaknin-Nusbaum & Nevo,
2026). This reciprocal relationship suggests that reading and writing should be viewed as
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interconnected literacy processes rather than independent instructional objectives. Previous
research has consistently demonstrated that integrating reading activities into writing instruction
contributes to improved writing quality, richer vocabulary use, and stronger text organization
(Jouhar & Rupley, 2021; Kim, Relyea, et al., 2021; Wyse & Hacking, 2024). Nevertheless, classroom
instruction frequently separates reading comprehension from writing practice, reducing
opportunities for students to transfer their understanding of texts into written expression.Such
fragmented instruction limits students’ ability to develop comprehensive literacy competencies that
support meaningful communication. Therefore, literacy learning should encourage students to read,
analyze, organize, and reconstruct information before producing written narratives through
structured instructional activities. Establishing meaningful connections between reading
comprehension and narrative writing is expected to strengthen students’ overall literacy
achievement and support sustainable language development.

The SQ4R strategy has been widely recognized as an effective instructional approach for
improving reading comprehension because it promotes active, systematic, and reflective learning
throughout the reading process. The strategy consists of six sequential stages, namely Survey,
Question, Read, Recite, Record, and Review, each of which guides students to engage cognitively with
textual information rather than reading passively (Aslan Altan, 2022). The Survey stage activates
prior knowledge by encouraging learners to examine the overall structure and content of a text
before reading in detail. During the Question and Read stages, students formulate guiding questions
and actively search for relevant information, thereby increasing reading purpose and comprehension
accuracy. The Recite and Record stages require learners to restate important ideas in their own
words and organize information systematically, strengthening memory retention and conceptual
understanding. Finally, the Review stage enables students to consolidate knowledge, identify
misconceptions, and reinforce long-term learning through reflective evaluation. Beyond improving
reading comprehension, the SQ4R strategy naturally supports writing development because
students reconstruct information before expressing their understanding in written form. Several
empirical studies have reported that the SQ4R strategy significantly enhances students’
comprehension performance, learning motivation, and metacognitive awareness across different
educational settings (Bulut, 2025; Liang et al., 2025; Toyokawa et al., 2024). Despite these positive
findings, previous implementations have predominantly employed printed learning materials or
conventional classroom instruction rather than interactive digital learning environments.
Integrating the SQ4R strategy into an interactive digital application therefore represents a promising
innovation for supporting comprehensive literacy learning that simultaneously strengthens reading
comprehension and narrative writing.

Interactive digital learning has transformed contemporary educational practices by creating
learner-centered environments that encourage active participation, immediate feedback, and
personalized learning experiences. Unlike conventional instructional media, interactive digital
applications integrate text, images, audio, animation, and assessment features to facilitate
meaningful knowledge construction through multiple cognitive channels (Abdulrahaman etal., 2020;
Girwidz & Kohnle, 2021; Staneviciene & Zekiene, 2025). The effectiveness of digital learning is
further explained by multimedia learning principles, which suggest that students understand
information more effectively when verbal and visual representations are presented in a
complementary manner. Beyond technological features, the quality of learning also depends on the
relevance of instructional content to students’ cultural and social experiences. Culturally responsive
learning materials help students connect new knowledge with familiar contexts, thereby increasing
learning motivation, comprehension, and knowledge retention. Folktales constitute one of the richest
forms of culturally relevant instructional resources because they preserve local wisdom while
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presenting authentic linguistic structures, moral values, and meaningful life experiences. Previous
studies have demonstrated that integrating folktales into literacy instruction improves students’
reading engagement, vocabulary development, cultural awareness, and writing performance
(Ansoriyah et al., 2026). Nevertheless, most folktale-based instructional resources continue to rely
on printed materials or static multimedia, limiting opportunities for interactive learning and
continuous student engagement. Integrating local folktales into an interactive digital learning
application provides opportunities to combine cultural relevance with technological innovation,
creating more authentic and engaging literacy learning experiences. Such integration is expected to
strengthen students’ motivation, deepen reading comprehension, and facilitate meaningful narrative
writing through contextual and technology-enhanced learning activities.

The development of integrated literacy learning environments requires a strong theoretical
foundation that explains the reciprocal relationship among reading, writing, instructional strategies,
and digital learning. The reading-writing connection proposes that reading and writing are mutually
reinforcing processes in which comprehension supports written expression, while writing enhances
deeper understanding of texts through reflection and knowledge reconstruction. This reciprocal
perspective suggests that literacy instruction should encourage students to move continuously
between reading, interpreting, organizing, and communicating information rather than teaching
each competency independently. From a sociocultural perspective, scaffolding theory explains that
students achieve higher levels of performance when they receive structured guidance appropriate to
their cognitive development before gradually assuming greater learning independence (Alanazi et
al,, 2025; Machimana & Genis, 2025; Sarmiento-Campos et al., 2022). Within the present study, the
SQ4R strategy functions as an instructional scaffold by systematically guiding students through
sequential stages of questioning, reading, organizing, recalling, and reviewing information before
producing written narratives. Simultaneously, the interactive digital learning application provides
technological support that facilitates multimedia presentation, active interaction, immediate
feedback, and self-paced learning experiences (Desai & Kulkarni, 2022; Yow, 2022).The integration
oflocal folktales further strengthens this instructional framework by providing culturally meaningful
contexts that enable students to relate literacy learning to their everyday experiences. Combining
these pedagogical and technological components establishes a comprehensive learning environment
that supports cognitive engagement, cultural relevance, and meaningful literacy development. Unlike
previous studies that have generally examined digital learning, SQ4R instruction, or folktale-based
learning separately, the present study synthesizes these complementary approaches into a unified
instructional model designed to improve both reading comprehension and narrative writing
simultaneously. Accordingly, this integrated theoretical framework provides the conceptual
foundation for developing an interactive folktale-based digital learning application that supports
technology-enhanced literacy learning in elementary education.

METHOD

Research Design

This study employed a Design and Development (D&D) research approach to systematically
design, develop, and evaluate an educational product intended to solve practical instructional
problems while generating empirical evidence regarding its effectiveness. The Design and
Development approach emphasizes the iterative process of producing educational innovations
through systematic analysis, product development, validation, implementation, and evaluation. The
development process followed the ADDIE instructional design model, which consists of five
sequential phases: Analysis, Design, Development, Implementation, and Evaluation. During the
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analysis phase, students’ literacy needs, classroom learning conditions, curriculum requirements,
and instructional problems related to reading comprehension and narrative writing were identified
through preliminary observations and document analysis. The design phase focused on developing
the instructional framework, application interface, learning activities, multimedia components, and
assessment strategies based on the SQ4R instructional model. During the development phase, the
interactive digital learning application was produced and subsequently evaluated by experts in
instructional materials, language, and educational media before being revised according to their
recommendations. The implementation phase consisted of a limited field trial followed by broader
implementation to examine the practicality and effectiveness of the developed application under
authentic classroom conditions. Finally, the evaluation phase integrated quantitative and qualitative
findings obtained throughout the development process to determine the overall quality and
instructional effectiveness of the application. This systematic development process ensured that the
resulting application was pedagogically appropriate, technologically functional, and empirically
validated before being recommended for elementary literacy learning.

Participants

The participants consisted of fourth-grade students enrolled in five public elementary
schools located in Sumedang Regency, West Java, Indonesia. The schools were selected
purposively because they had implemented the Merdeka Curriculum and represented appropriate
settings for evaluating the developed digital learning application. The research was conducted in
two implementation stages. A limited field trial was first carried out in one elementary school to
identify the application’s initial feasibility and identify aspects requiring revision before broader
implementation. After refinement, the application was implemented in four additional elementary
schools representing different classroom learning environments to examine its instructional
effectiveness. Fourth-grade students were selected because they had mastered basic reading skills
and had begun developing higher-order reading comprehension and narrative writing
competencies according to the elementary curriculum. Their cognitive development was
considered appropriate for participating in learning activities requiring comprehension,
interpretation, reflection, and written expression through the SQ4R strategy. Classroom teachers
collaborated with the researchers throughout the implementation process by facilitating learning
activities and assisting classroom management. All learning activities were conducted during
regular classroom instruction to maintain authentic learning conditions. Consequently, the selected
participants represented the intended users of the developed application and provided appropriate
empirical evidence regarding its feasibility and effectiveness in elementary literacy learning.

Instruments and Data Collection
Multiple research instruments were employed to comprehensively evaluate both the quality
of the developed application and its instructional effectiveness. Product feasibility was assessed
using expert validation sheets completed by specialists in instructional materials, language, and
educational media. These validation instruments evaluated content relevance, language
appropriateness, interface design, instructional quality, usability, and technical functionality of the
application. Reading comprehension was measured using a ten-item achievement test developed
according to the five components of Barrett's taxonomy, including literal comprehension,
reorganization, inferential comprehension, evaluation, and appreciation. Narrative writing ability
was assessed using an analytic scoring rubric consisting of eight writing indicators covering
narrative organization, coherence, vocabulary, grammar, spelling, punctuation, and overall writing
quality. Prior to implementation, all assessment instruments underwent expert validation to ensure
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their content validity and suitability for elementary students. Teacher and student response
questionnaires were administered following implementation to examine the practicality,
attractiveness, ease of use, and instructional value of the application. Data collection was conducted
sequentially throughout the research process. Expert validation was completed before classroom
implementation, whereas students completed pretests before participating in the learning activities
and posttests immediately after completing the instructional intervention. Teacher and student
questionnaires were subsequently administered to obtain participants’ perceptions regarding their
learning experiences using the developed digital application.

Data Analysis

The collected data were analyzed using both descriptive and inferential statistical techniques
to evaluate the feasibility and effectiveness of the developed application. Expert validation scores
and questionnaire responses were analyzed descriptively by converting the obtained scores into
percentages and interpreting them according to predetermined feasibility criteria. Prior to
hypothesis testing, the distribution of pretest and posttest scores was examined using the Shapiro-
Wilk normality test to determine whether the data satisfied the assumption of normality. Data that
met the normality assumption were analyzed using the paired-samples t-test to determine significant
differences between students’ pretest and posttest scores. Conversely, datasets that did not satisfy
the normality assumption were analyzed using the Wilcoxon signed-rank test, a non-parametric
alternative suitable for paired observations. Statistical significance was established at the 0.05
significance level. To evaluate the magnitude of students’ learning improvement, the normalized gain
(N-Gain) was calculated by comparing pretest and posttest scores for both reading comprehension
and narrative writing. The resulting N-Gain values were subsequently classified into low, moderate,
and high improvement categories according to established interpretation criteria. Combining
descriptive statistics, significance testing, and learning gain analysis enabled a comprehensive
evaluation of the instructional effectiveness of the developed application. This analytical procedure
ensured that the interpretation of the findings was supported by appropriate statistical evidence and
reflected both statistical significance and practical learning improvement.

Research Procedure

The research procedure followed the five phases of the ADDIE instructional design model in
a systematic and iterative manner. During the Analysis phase, the researchers identified students’
literacy problems through classroom observations, curriculum analysis, teacher interviews, and an
examination of students’ reading comprehension and narrative writing performance. The Design
phase involved determining learning objectives, designing the application interface, selecting
Priangan folktales, preparing multimedia components, developing learning activities based on the
SQ4R strategy, and constructing assessment instruments. In the Development phase, the interactive
digital learning application was produced and subsequently validated by experts in instructional
materials, language, and educational media before revisions were made according to the validators’
recommendations. The Implementation phase began with a limited field trial in one elementary
school to obtain initial feedback regarding the application’s usability and instructional quality.
Following revisions, broader implementation was conducted in four additional elementary schools
over four learning sessions using the completed application. Students completed pretests before the
intervention and posttests after the completion of all learning activities, while teachers and students
also completed evaluation questionnaires regarding the application. Finally, during the Evaluation
phase, quantitative and qualitative findings from expert validation, learning achievement tests, and
response questionnaires were integrated to determine the overall feasibility, effectiveness,
strengths, and limitations of the developed application. The findings obtained from each
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development phase were used to produce a refined digital learning application capable of supporting
integrated literacy learning in elementary education. This systematic procedure ensured that
product development, implementation, and evaluation were conducted in accordance with
established Design and Development research principles.

Results

1. ANALYSIS

* Review literature and curriculum.

* Observe classrooms and interview teachers.

>

* Analyze existing materials.

* Define product specifications.
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.
-
) —
) —
Needs and
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Build the digital application.

Integrate folktales and SQ4R stages.
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Validate by experts (material, language, med|
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* Posttest and collect responses.
* Revise application.

BROADER TRIAL (4 SCHOOLS)

¢ |Implement revised app.
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e Test normality (Shapiro-Wilk).

* .

e Calculate N-Gain.

t-test or Wilcoxon signed-rank test.

o Evaluate feasibility and effectiveness.
* Produce final application.

OUTPUT

N

Final product and
research findings

v

Figure 1. Research Method Flow

RESULTS AND DISCUSSIO

N

The Folktale Text application media was developed as digital learning media accessible
through mobile devices and laptops. The application contains five main menus: Profile, Story, Quiz,
My Work, and Medal. The Story menu presents illustrated Priangan folktales, while the Quiz menu
contains comprehension questions that continue to Pre-writing Practice and Writing Practice.

Students' writing is automatically saved in the My Work menu, and the Medal menu provides rewards
as a game element. The whole flow follows the SQ4R stages so that reading and writing take place in
an integrated manner. The validation results showed that the media was in the very feasible category.
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The material expert assessment obtained a mean percentage of 92.5%, the language expert 82.5%,
and the media expert 80.4%. Revisions based on the validators' suggestions improved the quality of
the media, especially in the relevance of the story content to students' lives and the suitability of the
illustrations to the story. The analysis of pretest and posttest scores showed consistent improvement
in reading comprehension across all schools. The mean pretest scores ranged from 57.20 to 61.57,
and the mean posttest scores increased to the range of 80.00 to 83.00. The mean reading
comprehension N-Gain ranged from 0.51 to 0.55, all in the medium category. All difference tests were
significant below 0.05. The recapitulation is presented in Table 1.

Table 1. Recapitulation of Reading Comprehension Results

School Mean Pretest Mean Posttest N-Gain Category Test
School A 59.00 83.00 0.55 Medium Wilcoxon
School B 60.80 80.00 0.51 Medium Wilcoxon
School C 58.00 81.09 0.53 Medium Wilcoxon
School D 57.20 80.60 0.51 Medium t-test
School E 61.57 81.57 0.51 Medium Wilcoxon

Note: t-test = Paired Sample t-test; all improvements are significant at the 5% level (p < 0.001).

Narrative writing skills also showed consistent improvement. The mean pretest scores ranged
from 58.13 to 61.72, and the mean posttest scores increased to the range of 77.66 to 82.03. The mean
narrative writing N-Gain ranged from 0.48 to 0.55, all in the medium category. School D obtained the
lowest writing N-Gain of 0.48, related to the relatively wide spread of students' initial ability. The
recapitulation is presented in Table 2, and the comparison of mean pretest and posttest scores for
both skills is shown in Figure 1.

Table 2. Recapitulation of Narrative Writing Results

School Mean Pretest Mean Posttest N-Gain Category Test
School A 58.15 81.25 0.52 Medium Wilcoxon
School B 61.72 82.03 0.52 Medium Wilcoxon
School C 59.22 80.11 0.52 Medium Wilcoxon
School D 58.13 77.66 0.48 Medium t-test
School E 60.38 81.70 0.55 Medium Wilcoxon

Note: t-test = Paired Sample t-test; all improvements are significant at the 5% level (p < 0.001).

1 (a) Reading Comprehension (b) Narrative Writing
00
a3
81 82 81 82
80 - 80 81 80 .
61 62 60
% 604 58 57 g | 58 59 58
=] =]
w w
= g
g 8
= 101 =
20 A
0 Pretest Il Posttest
0
School A School B School C School D School E School A School B School C School D School E

Figure 2. Comparison of Mean Pretest and Posttest Scores of Reading Comprehension and Narrative
Writing
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All ten difference tests, namely reading comprehension and narrative writing in five schools,
produced significant improvement without exception. The mean N-Gain of both skills for each school
is shown in Figure 2. Teacher responses to the media increased from 81.43% in the limited trial to
96.07% in the broader trial, both in the very feasible category. Student responses were also very
good, at 94.48% in the limited trial and 96.67% in the broader trial.

0.8
Medium category range
B Reading Comprehension
0.7 Jommm B Narrative Writing |
0.6

0.55 0.55

0.5

0.4

Mean N-Gain

0.3 1

0.2 1

0.1~

0.0 -
School A School B School C School D School E

Figure 3. Mean N-Gain of Reading Comprehension and Narrative Writing per School

Discussion

The attainment of the very feasible category in the expert validation indicates that the
developed application possesses a high level of instructional quality as a multimedia learning
resource. Improvements made following expert recommendations, particularly regarding the
contextual relevance of the folktale content and the suitability of the illustrations, demonstrate the
iterative refinement process that characterizes the ADDIE instructional design model. Such revisions
contributed to improving both the pedagogical quality and the usability of the application before
classroom implementation. Meaningful learning is facilitated when verbal and visual information are
presented in an integrated manner, allowing learners to process information through
complementary cognitive channels (Mayer, 2024; Staneviciene & Zekiené, 2025). The integration of
folktale texts with supporting illustrations within the application therefore facilitates the
construction of meaningful mental representations before and during reading activities.

The consistent improvement in reading comprehension across all participating schools
demonstrates that the developed application effectively supports students’ active construction of
meaning during literacy learning. Reading comprehension is widely recognized as a process in which
new textual information is interpreted through learners’ existing knowledge and prior experiences.
The use of culturally relevant Priangan folktales provides meaningful contexts that activate students’
background knowledge and strengthen their interpretation of the reading materials. Furthermore,
the sequential implementation of the SQ4R strategy systematically guides learners from activating
prior knowledge to organizing and reviewing newly acquired information (Bulut & Yildiz, 2024;
incirkus & Beyreli, 2020). Active cognitive engagement throughout the reading process is promoted
by requiring students to question, summarize, record, and review important ideas rather than
reading passively (Le & Nguyen, 2024). The interactive quiz activities incorporated into the
application reinforce these learning processes by encouraging students to verify and consolidate
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their understanding continuously. Consequently, the observed improvement in reading
comprehension reflects the combined contribution of structured instructional guidance, meaningful
learning activities, and interactive digital support. Similar improvements in students’ reading
comprehension have also been reported in previous studies investigating the implementation of the
SQ4R strategy.

The improvement in narrative writing can be attributed to the instructional design that
systematically guides students from reading activities toward independent text production. The
folktales presented within the application function as authentic narrative models that demonstrate
effective story structure, coherence, and language organization. Exposure to high-quality narrative
texts provides learners with examples of vocabulary usage, narrative sequencing, and discourse
organization that can subsequently be transferred into their own writing. The inclusion of structured
pre-writing activities enables students to organize ideas before composing complete narrative texts,
thereby facilitating more coherent written expression. Structured instructional support provided
throughout the learning process gradually assists students in developing independent writing
competence through successive stages of guidance. The transition from reading, to guided pre-
writing, and finally to independent writing reflects the implementation of scaffolded literacy
instruction that supports progressive skill development. Reading and writing are recognized as
mutually reinforcing literacy processes, making their integration within a single digital learning
environment particularly beneficial for literacy development. Furthermore, the My Work feature
increases students’ motivation by allowing them to review, revise, and monitor the progress of their
own written work over time. These integrated learning activities therefore contribute not only to
writing quality but also to students’ confidence and engagement throughout the writing process.

The slightly lower narrative writing N-Gain observed in School D deserves further
consideration. The relatively wide variation in students’ initial abilities indicates that learners with
lower baseline performance required additional instructional support and a longer adaptation
period before demonstrating substantial improvement. The four instructional meetings
implemented in this study may have been insufficient for students with weaker literacy foundations
to fully develop their narrative writing competence. Nevertheless, the obtained N-Gain remained
within the moderate category, and statistically significant differences between pretest and posttest
scores were consistently observed. These findings suggest that the developed application was
capable of producing meaningful learning improvement despite the relatively short implementation
period. Compared with interventions conducted over longer durations or under different
instructional conditions, the moderate learning gains obtained in the present study represent
realistic and educationally meaningful outcomes for short-term classroom implementation.

The consistency of positive learning outcomes across five elementary schools represents one
of the most significant findings of the present study. Significant improvements were observed in both
reading comprehension and narrative writing across all participating schools, indicating that the
application functioned effectively under different classroom conditions (Capodieci et al., 2020;
Gillam et al,, 2023; Hsieh & Huang, 2020; Kim, Burkhauser, et al., 2021; Proctor et al., 2020). Student
engagement was further strengthened through gamification elements, including the Medal feature
and tiered quiz activities, which maintained students’ motivation throughout the learning process.
In addition, the integration of culturally relevant Priangan folktales enhanced students’ sense of
familiarity and ownership toward the learning materials, thereby facilitating more meaningful
literacy experiences. The combination of interactive digital learning, culturally responsive content,
structured SQ4R instruction, and integrated reading-to-writing activities appears to provide a more
comprehensive instructional approach than teaching these literacy components separately.
Therefore, the principal contribution of the developed application lies in its ability to integrate
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multiple evidence-based instructional components within a single technology-enhanced learning
environment capable of simultaneously improving reading comprehension and narrative writing
among elementary school students.

Implications

The findings of this study provide important theoretical and practical implications for
elementary literacy education by demonstrating that integrating culturally responsive learning
content, structured reading strategies, and interactive digital technology can effectively improve
reading comprehension and narrative writing simultaneously. The developed application
illustrates that literacy learning becomes more meaningful when reading and writing are designed
as interconnected processes rather than separate instructional activities. The integration of
Priangan folktales within the digital learning environment also highlights the educational value of
local cultural resources in promoting contextual and engaging literacy experiences for young
learners. From a pedagogical perspective, the incorporation of the SQ4R strategy offers a
systematic framework that actively guides students through the processes of exploring,
understanding, organizing, and reconstructing textual information before producing written
narratives. The multimedia features embedded in the application further demonstrate that
combining textual, visual, and interactive elements can increase students’ engagement and
facilitate deeper cognitive processing during literacy learning. For classroom teachers, the
application provides an alternative instructional resource that supports student-centered learning
while reducing reliance on conventional teacher-dominated approaches. For curriculum
developers, the findings suggest that integrating local cultural content with evidence-based literacy
strategies into digital learning resources can strengthen both literacy achievement and cultural
appreciation among elementary school students. The positive responses from teachers and students
further indicate that interactive digital applications have strong potential to enhance learning
motivation, classroom participation, and the overall quality of literacy instruction. The consistency
of learning improvements across five schools also suggests that the developed application can be
implemented in diverse elementary classroom settings with different student characteristics.
Furthermore, this study contributes to the growing body of research on technology-enhanced
literacy education by demonstrating the instructional benefits of combining digital learning,
culturally relevant materials, and structured reading-to-writing instruction within a single learning
platform. The proposed instructional model may therefore serve as a reference for future
development of integrated digital literacy media that simultaneously supports multiple language
competencies instead of addressing reading or writing in isolation. Ultimately, these findings
reinforce the importance of designing comprehensive digital learning environments that integrate
pedagogy, technology, and local culture to foster meaningful, sustainable, and contextually
relevant literacy development in elementary education.

Limitations and Suggestions for Future Research

This study has several limitations that should be considered when interpreting the findings
and planning future investigations. First, the implementation period was limited to four
instructional meetings, which may not have provided sufficient time for students, particularly those
with lower initial literacy abilities, to fully develop their reading comprehension and narrative
writing skills. Second, the study involved fourth-grade students from only five elementary schools
in one regency, thereby limiting the generalizability of the findings to other educational contexts,
regions, and student populations. Third, the cultural content incorporated into the application was
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restricted to Priangan folktales, which may reduce its applicability in areas with different cultural
backgrounds and local traditions. Fourth, the effectiveness evaluation focused primarily on reading
comprehension and narrative writing, while other important literacy outcomes, such as critical
reading, creative writing, digital literacy, vocabulary development, and reading motivation, were
not examined. In addition, the study evaluated students’ learning outcomes immediately after the
intervention and therefore did not investigate the long-term retention or sustainability of the
acquired literacy skills. Future research is recommended to implement the application over a
longer instructional period to determine its sustained impact on students’ literacy development.
Further studies should also involve more diverse participants from different geographical regions,
grade levels, and school characteristics to improve the external validity of the findings. Expanding
the application by incorporating folktales from various cultural regions would enable broader
implementation while strengthening multicultural literacy and cultural awareness among
elementary students. Moreover, future versions of the application should integrate more higher-
order thinking activities, adaptive learning features, and Al-supported formative feedback to
further enrich students’ literacy learning experiences. Researchers are also encouraged to
investigate the effectiveness of the application using experimental or longitudinal research designs
and to compare its performance with other technology-enhanced literacy interventions. Ultimately,
continued refinement and broader empirical evaluation of this integrated digital learning
application will contribute to the development of more effective, culturally responsive, and
sustainable literacy learning models for elementary education.

CONCLUSION

This study successfully developed an interactive folktale-based digital learning application
integrating the SQ4R strategy to support elementary students’ literacy learning through the ADDIE
instructional design model. The findings demonstrate that the developed application achieved a
very feasible level of quality based on comprehensive evaluations conducted by material,
language, and media experts, indicating that it satisfies pedagogical, linguistic, and technological
standards for classroom implementation. The application also proved effective in improving
fourth-grade students’ reading comprehension, as evidenced by consistent medium-category N-
Gain scores and statistically significant improvements across all participating schools. Similarly,
students’ narrative writing skills improved significantly following the implementation of the
application, demonstrating that integrating reading and writing within a single digital learning
environment can strengthen productive literacy development. Positive responses from both
teachers and students further indicate that the application is practical, engaging, and easy to use
within authentic elementary classroom settings. The integration of culturally relevant Priangan
folktales with the structured SQ4R strategy enabled students to engage more actively in
constructing meaning from texts before transforming their understanding into coherent written
narratives. The inclusion of multimedia features and interactive learning activities further
supported students’ motivation, participation, and meaningful engagement throughout the literacy
learning process. The consistency of positive learning outcomes across five elementary schools
with different classroom characteristics suggests that the developed application possesses
considerable potential for broader implementation in elementary literacy education. These findings
also reinforce the importance of combining evidence-based instructional strategies, culturally
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responsive learning materials, and educational technology to create integrated literacy learning
environments that simultaneously support reading comprehension and narrative writing. Beyond
improving students’ literacy achievement, the developed application contributes an innovative
instructional model that connects reading, comprehension, pre-writing, and writing within a
coherent and technology-enhanced learning framework. The study therefore provides empirical
evidence that culturally responsive digital learning applications can serve as effective instructional
resources for strengthening elementary literacy education while promoting meaningful and
contextual learning experiences. Overall, this research contributes to the growing field of
technology-enhanced literacy education by demonstrating that the integration of digital pedagogy,
local cultural resources, and structured literacy instruction offers a promising direction for
improving the quality and sustainability of literacy learning in elementary schools.
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