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Abstract  

The integration of digital technologies in education offers strong potential to foster higher-order thinking, par-
ticularly critical thinking. This study introduces SIBISA, a digital library application designed to support critical 
thinking through interactive e-books and instructional videos. The development followed the 4D model (De-
fine, Design, Develop, and Disseminate), ensuring systematic alignment with pedagogical needs. Validation by 
four media experts and four material experts yielded high ratings across three aspects: content, media, and learn-
ing validity, with average scores of 0.94 and 0.95, respectively. Practicality testing with 297 elementary students 
and teachers at Buah Hati Integrated Islamic Elementary School, Padang, Indonesia, showed overall scores of 
92.9% from students and 93.1% from teachers, confirming its usability and effectiveness. The findings indicate 
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that SIBISA functions not only as a digital repository but also as an interactive environment that enhances en-
gagement, motivation, and reflective learning, thereby significantly contributing to the digital transformation 
of education. 
 
L'integrazione delle tecnologie digitali nell'istruzione offre un forte potenziale per promuovere il pensiero di 
ordine superiore, in particolare il pensiero critico. Questo studio presenta SIBISA, un'applicazione di biblioteca 
digitale progettata per supportare il pensiero critico attraverso e-book interattivi e video didattici. Lo sviluppo 
ha seguito il modello 4D (Definizione, Progettazione, Sviluppo e Diffusione), garantendo un allineamento si-
stematico con le esigenze pedagogiche. La validazione da parte di quattro esperti di media e quattro esperti di 
materiali ha prodotto valutazioni elevate in tre aspetti: contenuto, media e validità dell'apprendimento, con 
punteggi medi rispettivamente di 0,94 e 0,95. I test di praticità condotti su 297 studenti e insegnanti della scuola 
primaria integrata islamica Buah Hati di Padang, in Indonesia, hanno mostrato punteggi complessivi del 92,9% 
da parte degli studenti e del 93,1% da parte degli insegnanti, confermando la sua usabilità ed efficacia. I risultati 
indicano che SIBISA funziona non solo come archivio digitale, ma anche come ambiente interattivo che mi-
gliora il coinvolgimento, la motivazione e l'apprendimento riflessivo, contribuendo in modo significativo alla 
trasformazione digitale dell'istruzione. 
 
 
Keywords: SIBISA; digital library; critical thinking; educational technology; 4D development model  
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1. Introduction 

The development of digital technology has profoundly changed the landscape of education, shifting the focus 
from traditional teacher-centered approaches to more student-centered, technology-supported learning envi-
ronments (Onanuga & Saka, 2025). In this context, mastery of 21st-century skills, particularly critical thinking, 
has become a crucial educational priority (Herlinawati et al., 2024; Mahmud & Wong, 2022). This is reinforced 
by research findings (Thornhill-Miller et al., 2023; Williamson, 2023), which show that critical thinking enables 
learners to process information systematically, question assumptions, construct logical arguments, and make 
evidence-based decisions. These skills are essential in preparing students to face the challenges of a rapidly chang-
ing and knowledge-driven society (Chaika, 2024; Martin-Alguacil et al., 2024). 
Several studies (Li et al., 2021; Rothinam et al., 2025; Suwarno et al., 2022), explain that at the elementary school 
level, the development of critical thinking skills is very important. Early interventions that encourage students 
to observe, analyze, and reflect not only strengthen their academic achievement but also build a foundation for 
lifelong learning (Essalih et al., 2025; Hamkah et al., 2025). However, despite its recognized importance, the 
development of critical thinking skills in basic education often faces significant challenges (Mugabekazi et al., 
2025; Mauidah et al., 2025). Among the most pressing issues is the limited availability of interactive and struc-
tured learning resources (Abdelghaffar & Eid, 2025). This is in line with the findings of studies (Abbas & Faiz, 
2013; Buyannemekh et al., 2024; Tu & Hwang, 2020), which show that traditional libraries, despite providing 
access to books and printed materials, do not always meet the needs of students who are accustomed to technol-
ogy (digital natives) and prefer learning experiences that are engaging, accessible, and technology-supported. As 
a result, many students turn to online resources that are often fragmented, unverified, and lack pedagogical 
value (Jurianto et al., 2025; Martzoukou, 2020). 
To address these challenges, researchers and educators are increasingly turning to digital libraries as a means of 
transforming access to information and supporting higher-level learning processes (Abdelghaffar & Eid, 2025; 
Halomoan et al., 2025; Rafique et al., 2020). Digital library applications offer curated collections of rich multi-
media resources, integrate interactive features, and provide flexible access across multiple devices (Hyman et al., 
2014). Several previous studies conducted by Tsekea and Chigwada (2021) and Nurhayati et al. (2024) show 
that digital learning platforms can improve reading comprehension, collaborative learning, independent in-
quiry, and motivation among students. However, most of these studies focus on secondary or higher education, 
with relatively limited exploration of digital libraries in the context of elementary schools (Malizia et al., 2010; 
Suwarto et al., 2022; Toharudin et al., 2021). These results are supported by research conducted by Beširević 
(2020) and Llewellyn (2019), which explains that the potential of digital library applications in developing crit-
ical thinking skills in early childhood students has been under-explored, creating a research gap that requires 
systematic investigation. 
In response to this gap, this study introduces SIBISA (Digital Library Application-Based Information System), 
a digital library application specifically designed to support the development of critical thinking skills among 
elementary school students. Unlike conventional digital platforms, SIBISA is tailored to the cognitive charac-
teristics and developmental stages of young students, combining structured digital resources with interactive 
features that encourage questioning, reflection, and problem-solving. By positioning the digital library not only 
as an information repository but also as a pedagogical tool for developing higher-order thinking, SIBISA aims 
to bridge the gap between technology accessibility and meaningful learning outcomes (Rafique et al., 2020; 
Strover et al., 2019). 
This study is significant in two main respects. First, it advances theoretical understanding by providing empirical 
evidence of how digital library applications can be strategically designed to enhance critical thinking skills in 
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elementary education. Second, it offers practical insights for educators, policymakers, and technology develop-
ers seeking to integrate digital innovations into the classroom in ways that align with pedagogical goals. In doing 
so, this research contributes to the broader discourse on educational technology and underscores the im-
portance of leveraging digital platforms not only to facilitate information access but also to nurture essential 
21st-century competencies in the early stages of formal education. 
 
2. Literature review 

2.1 Critical thinking in education 
Critical thinking has long been recognized as a key educational objective, commonly associated with students’ 
ability to analyze problems, evaluate evidence, and make reasoned judgments (Yusuf et al., 2024; Manousou, 
2025). In this study, critical thinking is conceptually positioned not as a directly measured cognitive outcome, 
but as a pedagogical capacity that can be fostered through structured learning environments and instructional 
design. In the context of elementary education, developing this capacity is particularly important, as it provides 
the foundation for higher-level learning and lifelong intellectual development (Lubbe et al., 2025; Nuroh & 
Liansari, 2018; Trisnawati et al., 2025). 
However, existing instructional practices in many elementary classrooms continue to privilege rote learning and 
content transmission, limiting students’ opportunities to engage in inquiry, analysis, and reflection (Budiarto 
et al., 2025). From a constructivist perspective, critical thinking emerges through sustained interaction with 
meaningful tasks rather than through passive content consumption. Previous studies (Song et al., 2025; Zeng & 
Ravindran, 2025) demonstrate that learning environments integrating interactive content, discovery-oriented 
activities, and reflective practice are more effective in supporting conditions for critical thinking than conven-
tional teacher-centered approaches. 
These findings suggest that the role of educational technology should be understood not merely as a tool for 
content delivery, but as a design-based intervention that creates affordances for critical engagement. Conse-
quently, there is a need for innovative educational tools that systematically structure opportunities for ques-
tioning, reasoning, and reflection, while remaining sensitive to learners’ developmental stages and classroom 
contexts. 
 
2.2 Digital libraries in learning 
Digital libraries have emerged as transformative tools in education, expanding access to diverse learning materi-
als and supporting flexible, learner-centered engagement (Mdodana-Zide & Chimbi, 2025; Yadav et al., 2024). 
Unlike traditional libraries, digital platforms integrate multimedia content, search functionalities, and interac-
tive features, making them more aligned with the preferences of digitally native learners (Zou et al., 2025). Prior 
research demonstrates that digital libraries can enhance reading comprehension (Farid et al., 2023), motivation 
for independent study (Okunlaya et al., 2022), and collaborative learning (Abrizah & Zainab, 2011). Further-
more, digital libraries allow real-time updates and scalability, enabling institutions to provide learners with cu-
rated and relevant resources. Despite these advantages, studies also reveal limitations, such as information over-
load, lack of critical evaluation of sources, and insufficient integration with pedagogical frameworks (Kyva et 
al., 2022; Riady et al., 2025). These limitations suggest that while digital libraries hold promise, their effective-
ness depends heavily on thoughtful design and educational alignment. 
 
2.3 Integration of digital libraries and critical thinking 
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The continuity between digital libraries and critical thinking is still a developing field of study (Beširević, 2020). 
Research conducted by Li and Liu (2019) and Martzoukou (2020) in the context of higher education shows 
that digital platforms can encourage critical thinking by providing students with opportunities to compare per-
spectives, evaluate the credibility of information, and engage in problem-solving tasks. However, evidence at the 
elementary school level is still limited. Studies by Astiti et al. (2023) and Mulyawati and Marini (2022) show 
that younger students need structured guidance and tailored digital content to effectively develop higher-level 
skills. This highlights the need for customized digital library applications that not only serve as information 
repositories but also as pedagogical tools designed to enhance analytical and reflective learning (Suwarto et al., 
2022). 
 
2.4 Research gap and contribution 
Although digital libraries have been widely studied in relation to information access and literacy, relatively few 
investigations have examined their role in improving critical thinking skills among elementary school students 
(Druin, 2005). Most prior research has focused either on higher education contexts or on the technical aspects 
of digital library implementation, leaving a gap in understanding how such platforms can be pedagogically op-
timized for younger learners (Ali et al., 2025; Waterman et al., 2020). Addressing this gap, the present study 
proposes SIBISA, a digital library application designed specifically to enhance critical thinking skills in elemen-
tary education. By situating digital libraries within a pedagogical framework that emphasizes analysis, evalua-
tion, and reflection, this study extends current scholarship and offers empirical evidence on how technology can 
be leveraged to nurture essential 21st-century skills in early education. 
 
3. Methodology 

3.1 Research design 
This study employed a developmental research design based on the 4D model (Define, Design, Develop, and 
Disseminate) as proposed by Huda et al. (2020). The model provides a systematic framework for developing 
and validating educational innovations to ensure theoretical relevance, technical accuracy, and practical usabil-
ity. Figure 1 presents the SIBISA development research design.  
 
Figure 1 
SIBISA development research design 
 

 

DisseminateDevelopDesignDefine
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In the context of this study, the model was adapted for the development of SIBISA (Digital Library Application-
Based Information System), a digital library application designed to enhance critical thinking skills in elemen-
tary school students. 
Define Stage. The Define stage aimed to systematically identify instructional challenges, user needs, and the 
scope of development for the SIBISA application. A comprehensive needs analysis was conducted through cur-
riculum review, semi-structured teacher interviews, and direct classroom observations at Buah Hati Integrated 
Islamic Elementary School, Padang, Indonesia. 
The curriculum review revealed a strong emphasis on content mastery but limited integration of learning activ-
ities that explicitly promote higher-order thinking skills, particularly critical thinking. Learning materials were 
predominantly textbook-based and linear, offering few opportunities for students to engage in inquiry, analysis, 
or reflection. This misalignment between curriculum expectations and instructional practices highlighted the 
need for a digital solution that could enrich learning resources and support cognitive skill development. 
Teacher interviews further indicated that educators faced difficulties in providing varied and interactive learn-
ing materials due to time constraints and limited access to digital resources. Teachers reported reliance on con-
ventional teaching strategies and expressed the need for a platform that could support independent learning 
while remaining aligned with curriculum objectives. Importantly, teachers emphasized that existing digital re-
sources were often fragmented and lacked pedagogical coherence. 
Classroom observations supported these findings by revealing low levels of student engagement in analytical 
and reflective activities. Although students demonstrated familiarity with digital devices and basic navigation 
skills, they tended to consume information passively rather than critically evaluating or synthesizing it. This 
indicated a gap between students’ digital literacy and their ability to engage in critical thinking. 
Learner analysis confirmed that students possessed strong technological readiness but limited critical engage-
ment with information. Consequently, the Define stage concluded that an integrated digital library application 
was needed to provide structured, interactive, and pedagogically aligned learning resources. These findings col-
lectively informed the formulation of learning objectives and functional requirements for SIBISA, ensuring 
alignment with curriculum demands, instructional challenges, and students’ technological readiness. This 
strengthened the theoretical and practical foundation of the development process. 
Design Stage. The Design stage translated the defined objectives into detailed application specifications and 
prototypes. Learning objectives were mapped into features that directly support critical thinking indicators such 
as questioning, analyzing, and reflecting. The interface was designed to be visually engaging, user-friendly, and 
age-appropriate for elementary students. Content organization emphasized accessibility and interactivity 
through the integration of text, images, and multimedia resources. In addition, the design explicitly aligned dig-
ital content with the findings of the Define stage to ensure relevance and pedagogical coherence. Evaluation 
instruments for expert validation and practicality assessment were also developed, focusing on content accuracy, 
media quality, and pedagogical effectiveness. 
Development Stage. The Development stage involved the creation of the SIBISA prototype, followed by iter-
ative revisions based on expert validation. Collaboration between instructional designers, software developers, 
and media experts ensured that both pedagogical and technical aspects were addressed comprehensively. Expert 
validation encompassed media validity and material validity, including indicators of content validity, media va-
lidity, and learning validity, to ensure accuracy, usability, and alignment with critical thinking objectives. 
Dissemination Stage. The Dissemination stage focused on the classroom implementation and evaluation of 
the revised SIBISA application. The application was introduced to 297 students and 10 teachers at Buah Hati 
Integrated Islamic Elementary School, Padang, Indonesia, to assess its practicality and acceptance in real learn-
ing contexts. 
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By systematically applying the 4D model, this study ensures that the SIBISA application is not only pedagogi-
cally valid and technically feasible, but also practically effective in developing critical thinking skills at the ele-
mentary school level. 
 
3.2 Research sample 
The research was conducted at Buah Hati Integrated Islamic Elementary School, Padang, Indonesia, a public 
elementary school that was selected because of its representativeness in terms of student diversity and its readi-
ness to integrate digital learning innovations. The total sample consisted of 297 students from grades four to six, 
along with a group of teachers who participated in the practicality assessment. These grade levels were specifi-
cally chosen because students at this stage are considered developmentally capable of engaging in higher-order 
thinking processes such as analysis, reasoning, and reflection, which are essential for the cultivation of critical 
thinking skills. 
The sampling technique used in this study was purposive sampling, which is appropriate in developmental re-
search where the target population must meet certain predefined characteristics (Arnab, 2017). In this case, the 
criteria included: (1) students actively enrolled in upper elementary grades, (2) students with basic digital literacy 
to operate mobile devices and navigate applications, and (3) teachers responsible for delivering instructional 
content aligned with the national curriculum. This technique allowed the researchers to ensure that participants 
were not only representative of the target user group for the SIBISA application but also capable of providing 
relevant feedback regarding its usability and effectiveness. Figure 2 presents data on the demographic distribu-
tion of the research sample.  
 
Figure 2 
Demographic distribution of research sample 
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In addition to students, 10 teachers were included in the study to assess the practicality of the application from 
a pedagogical perspective. Teachers provided insights into the extent to which SIBISA could be integrated into 
classroom practices, its potential to save instructional time, and its contribution to enhancing student engage-
ment and higher-order learning. Their participation was critical in validating the broader applicability of the 
developed product.  
 
3.3 Research instruments 
The research employed a set of instruments designed to evaluate the validity, practicality, and effectiveness of 
the SIBISA digital library application in enhancing students’ critical thinking skills. The instruments were de-
veloped based on established guidelines in educational technology research and validated through expert judg-
ment to ensure accuracy, consistency, and reliability of measurement. 
 
3.3.1 Validity instruments 
Validity assessment involves evaluation by experts from both fields, namely media experts and content experts. 
Media experts focus on aspects such as content validity, media validity, and digital library learning validity with 
a critical thinking skills development framework. Table 1 presents the media expert validation instrument. 
 
Table 1 
Instruments for expert validation 
Aspect Indicators Item 
Content validity Relevance of materials, accuracy, alignment with curriculum 1, 2, 3, 4, 5, 6, 7 
Media validity Interface design, navigation, technical quality, interactivity 8, 9, 10, 11, 12, 13, 14 

Learning validity Contribution to critical thinking, engagement, clarity of  
instructions 

15, 16, 17, 18, 19, 20, 
21 

 
3.3.2 Practicality instruments 
Practicality was measured using a questionnaire distributed to students and lecturers after the implementation 
of SIBISA in classroom learning activities. The instrument included indicators of ease of use, engagement and 
motivation, and effectiveness of using the digital library application. Table 2 presents the Practicality Test In-
strument. 
 
Table 2  
Instruments for Practicality Test 
Aspect Indicators Item 
Ease of use Accessibility, user-friendliness, navigation 1, 2, 3, 4, 5, 6, 7 
Engagement and 
motivation 

Attractiveness, enjoyment, stimulation of independent 
learning 

8, 9, 10, 11, 12, 13, 14 

Effectiveness Support for critical thinking, problem-solving, and collab-
orative learning 

15, 16, 17, 18, 19, 20, 
21 
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3.4 Data analysis techniques 
The data analysis in this study was focused on evaluating the validity and practicality of the SIBISA digital li-
brary application. These two aspects were essential in ensuring that the developed product was not only theo-
retically robust but also practically feasible for classroom implementation. 
Validity Analysis. Validity was assessed through expert evaluations, covering three primary aspects: content 
validity, media validity, and learning validity. The evaluation process applied Aiken’s V coefficient, which is 
commonly used in development research to measure expert agreement on item relevance (Eliza et al., 2025). 
Experts rated each indicator on a five-point Likert scale ranging from very irrelevant (1) to very relevant (5). The 
formula used was: 

𝑉 =
∑ 𝑠

𝑛 (𝑐 − 1)
 

Where: 
𝑠 = 𝑟 − 𝑙𝑜 (expert’s score minus the lowest scale point), 
𝑛 = number of experts, 
𝑐 = number of scale categories. 
Practicality Analysis. The practicality of the SIBISA application was measured through student and teacher 
responses during implementation. The practicality instrument focused on three aspects: ease of use, engagement 
and motivation, and effectiveness. The practicality index was calculated using the following formula (Fadli et 
al., 2024): 

𝑃 =
𝑇𝑜𝑡𝑎𝑙 𝑆𝑐𝑜𝑟𝑒 𝑂𝑏𝑡𝑎𝑖𝑛𝑒𝑑

𝑀𝑎𝑥𝑖𝑚𝑢𝑚 𝑃𝑜𝑠𝑖𝑏𝑙𝑒 𝑆𝑐𝑜𝑟𝑒
 𝑋 100 

 
The interpretation criteria were as follows: *81–100% = Very Practical, *61–80% = Practical, *41–60% = Mod-
erately Practical, *21–40% = Less Practical and *≤20% = Impractical). 
 
4. Results and discussion 

4.1 Development of SIBISA 

The development of SIBISA (Digital Library Application-Based Information System) was carried out using the 
4D model proposed by (Huda et al., 2020), which consists of four systematic stages: define, design, develop, 
and disseminate. This model was chosen due to its structured approach in instructional design and its ability to 
ensure both theoretical and practical robustness in digital learning applications. 
Define stage. The Define stage focused on identifying learners’ needs, existing problems in critical thinking 
skill development, and determining relevant learning objectives. A preliminary study involving students and 
teachers revealed that conventional learning resources often lack interactivity and flexibility, thereby limiting 
opportunities to enhance higher-order thinking skills. Based on this analysis, the core requirement identified 
was the development of a digital library platform that integrates interactive multimedia resources (e-books, vid-
eos, and learning modules) while embedding features that promote critical thinking, collaboration, and auton-
omous learning. 
Design stage. In the Design stage, the blueprint of the SIBISA application was constructed. The dashboard 
menu was carefully designed to provide intuitive navigation and user-friendly accessibility. The application in-
tegrates various features such as a digital learning book module, interactive learning videos, and evaluation tools 
that support active engagement. The interface design emphasized simplicity and clarity to reduce cognitive load, 
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ensuring both teachers and students could access resources efficiently. Figure 3 illustrates the main interface, 
where users can directly access all features including the library, videos, and evaluation modules. 
 
Figure 3 
SIBISA dashboard menu 

 
 
Develop stage. The Develop stage involved the actual creation and refinement of the SIBISA application. This 
phase included programming, integration of multimedia learning resources, and iterative testing. The learning 
book module was developed as the primary repository of structured instructional content, presented in digital 
book format that supports annotation and bookmarking. Figure 4 demonstrates the digital book feature, which 
enables students to engage with structured materials interactively, enhancing comprehension and reflective 
thinking. 
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Figure 4 
SIBISA learning book 

 
 

In addition, learning videos were developed to provide visual and auditory reinforcement of key concepts. These 
videos were designed with problem-based learning elements to encourage students to analyze, evaluate, and re-
flect on real-world contexts. Figure 5 showcases the video-based learning interface, designed to support multi-
modal learning and stimulate critical discussion among learners. 
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Figure 5 
SIBISA learning videos 

 
 

Dissemination stage. The Disseminate stage involved implementation and field testing of SIBISA within ac-
tual classroom contexts. The application was introduced to both students and teachers, accompanied by train-
ing sessions to maximize its utilization. Feedback was collected through surveys and focus group discussions, 
allowing developers to refine the application further. Dissemination also included academic publication and 
knowledge-sharing sessions to encourage broader adoption across educational institutions. 
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4.2 Research results 
The outcomes of this study are presented in two major components, namely validity testing and practicality 
testing. These components were analyzed comprehensively to provide empirical evidence regarding the theoret-
ical robustness and practical feasibility of the SIBISA digital library application in enhancing students’ critical 
thinking skills. 
 
4.2.1 Validity Testing 
Validity analysis was conducted to ensure that the SIBISA application aligned with educational content stand-
ards, met media development principles, and supported learning objectives in accordance with the curriculum. 
The evaluation involved four media experts and four material experts, who provided assessments on three main 
aspects: content validity, media validity, and learning validity. The analysis applied Aiken’s V coefficient, which 
is recognized as a reliable statistical measure to quantify expert agreement on item relevance. Figures 6 and 7 
show the results of the analysis conducted by media experts and materials experts from four experts.  
 
Figure 6 
Results of the media expert analysis 
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Figure 7 
Results of the material expert analysis 

 
 
The results showed that media experts provided an average score of 0.94 %, while material experts reported an 
average of 0.95 %. Both values fall within the “very valid” category, reflecting strong consensus among experts 
that the application has high quality in terms of accuracy of content, appropriateness of media design, and align-
ment with learning objectives. These findings demonstrate that the SIBISA application is theoretically robust 
and capable of addressing the needs of students in the context of digital learning. The consistency of the scores 
across all three aspects indicates that the SIBISA application does not only offer appropriate instructional con-
tent but also provides high-quality media elements and effective learning integration. This establishes a strong 
theoretical foundation for further implementation and large-scale dissemination. 
 
4.2.2 Practicality Testing 
In addition to validity, the practicality of the SIBISA application was assessed to determine its usability, accessi-
bility, and overall effectiveness in real classroom contexts. Practicality testing was conducted with the participa-
tion of 297 students and 10 teachers, ensuring that the perspectives of both primary users (students) and facili-
tators (teachers) were comprehensively represented. The practicality assessment focused on three essential as-
pects: ease of use, engagement and motivation, and effectiveness. Figures 8 and 9 present the results of the prac-
ticality analysis by students and teachers. 
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Figure 8 
Results of the practicality analysis by students (N=297) 

 
 
Figure 9 
Results of the practicality analysis by teachers (N=10) 
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The analysis revealed that students rated the application highly, with an overall practicality score of 92.9%, while 
teachers provided a slightly higher overall rating of 93.1%. Both scores fall within the “very practical” category, 
confirming that the application is not only user-friendly but also capable of enhancing learning engagement and 
supporting critical thinking development. The data demonstrates strong alignment between students’ and 
teachers’ perceptions, suggesting that the SIBISA application is broadly acceptable, practical, and effective for 
use in elementary education. The results also emphasize that the application supports active engagement, fosters 
intrinsic motivation, and enhances learning effectiveness, all of which are essential for the development of criti-
cal thinking skills. 
 
5. Discussion 
The findings of this study indicate that the SIBISA digital library application is valid and practical for use in 
improving students' critical thinking skills. The high validity scores from media experts (average 0.94) and sub-
ject matter experts (average 0.95) indicate that SIBISA meets the necessary standards in terms of content quality, 
media design, and pedagogical relevance. These results are in line with previous studies (Gayatri et al., 2023; 
Llewellyn, 2019; Yolanda et al., 2025), which emphasize that digital learning tools with strong content validity 
and well-structured media design are essential for improving higher-order thinking skills in students. 
In terms of practicality, the analysis shows consistently high practicality scores from both students and teachers. 
Students gave an overall practicality score of 92.9%, highlighting its ease of use, engaging features, and effective-
ness in supporting independent learning. Teachers, on the other hand, gave a slightly higher overall score of 
93.1%, indicating that SIBISA not only meets students' needs but also aligns with educators' expectations re-
garding instructional efficiency and classroom integration. This convergence of scores shows that SIBISA is 
considered a reliable and pedagogically supportive tool by the two main stakeholders in the learning process. 
This double validation from teachers and students reinforces SIBISA's credibility as a practical digital learning 
innovation. 
These findings further reinforce the idea that digital libraries, when developed with clear pedagogical objectives, 
can be powerful tools for developing critical thinking skills by providing diverse, multimodal, and problem-
based learning resources (Abdelghaffar & Eid, 2025; Druin et al., 2003; Li & Liu, 2019; Martzoukou, 2020). 
The use of interactive e-books and instructional videos in the SIBISA application contributes significantly to 
the learning experience of students. Interactive e-books allow students to access structured content while con-
ducting independent exploration, which has been proven to increase cognitive flexibility and deep learning 
(Nuroh & Liansari, 2018; Owusu-Ansah et al., 2019; Rafi et al., 2019; Saib et al., 2023). Meanwhile, learning 
videos integrated into SIBISA create opportunities for visual and auditory stimulation, encouraging students to 
analyze real-world problems and critically reflect on solutions (Abbas & Faiz, 2013; Allard, 2002; McMartin et 
al., 2008). This is in line with the principles of constructivist learning theory, in which knowledge is actively 
constructed through exploration, interaction, and reflection (Apedoe & Reeves, 2006; Chen & Chen, 2010; 
Sumner & Marlino, 2004; Tuominen et al., 2003). 
Practical research results also show that SIBISA increases student engagement and motivation, which are very 
important in encouraging critical thinking. Motivation is a key determinant of learning outcomes, and digital 
applications that combine interactivity, accessibility, and multimedia resources have been shown to increase 
students' intrinsic motivation (Berkovich & Hassan, 2024; Börner & Chen, 2002; Lee, 2024; Nurhayati et al., 
2024). In addition, the fact that teachers give slightly higher ratings than students indicates the system's potential 
for instructional integration, as educators recognize the platform's efficiency and relevance in supporting teach-
ing strategies (Druin, 2005; Eliza et al., 2025; Rhodes et al., 2025; Vasishta et al., 2025). This is in line with the 
results of research conducted by Chen and Tsai (2012), Dewi (2022) and Guo et al. (2024), which found that 
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collaborative features integrated into the platform also encourage knowledge sharing and discussion among 
classmates, both of which are important strategies in developing critical thinking. 
From a broader perspective, this study confirms that the integration of digital libraries into educational practices 
can bridge the gap between traditional learning resources and modern pedagogical demands. The development 
of SIBISA reflects an emerging trend in education, where digital platforms are increasingly utilized not merely 
as repositories of information but as active learning environments designed to support 21st -century skills. 
The findings suggest that SIBISA is both valid and practical; however, it is essential to delineate the extent of 
the empirical claims. The findings of this study predominantly indicate users' perceptions regarding usability, 
engagement, and pedagogical effectiveness, rather than providing direct evidence of measurable gains in stu-
dents' critical thinking abilities. Consequently, the role of SIBISA should be interpreted as facilitating a sup-
portive digital learning environment that enhances opportunities for instruction focused on critical thinking, 
rather than as an established intervention that definitively enhances critical thinking outcomes. This distinction 
is essential for maintaining methodological rigor and ensuring alignment between evidence and interpretation. 
From a contextual perspective, the implementation of SIBISA in an integrated Islamic elementary school in 
Padang should not be regarded solely as a neutral site for technological application. The design and utilization 
of digital libraries are influenced by particular cultural, epistemological, and institutional norms that determine 
the selection, presentation, and interpretation of knowledge. Decisions related to content curation, interaction 
methods, and authority representations reveal foundational assumptions about legitimate knowledge and suit-
able learning practices. Recognizing these contextual dimensions underscores the necessity of critically analyz-
ing the ways in which digital educational technologies may either perpetuate or contest prevailing power dy-
namics and cultural norms within specific educational environments. This reflection highlights potential direc-
tions for future research in the area of culturally responsive digital library design. 
Nevertheless, while the study findings are encouraging, several limitations must be acknowledged. First, the re-
search sample was limited to a specific educational context, which may affect the generalizability of the results. 
Second, the practicality test primarily focused on usability and engagement; future research should explore the 
long-term impact of SIBISA on measurable improvements in critical thinking performance using experimental 
or quasi-experimental designs. Additionally, integrating adaptive learning analytics into SIBISA could further 
personalize learning pathways and provide richer insights into student progress. 
Overall, the results of this study contribute to the growing body of literature on digital learning innovation by 
showing that SIBISA, as a digital library application, can enhance students’ critical thinking skills. By providing 
an interactive, accessible, and pedagogically sound platform, SIBISA represents a valuable contribution to the 
digital transformation of education. 
 
6. Conclusion 
This study underscores the importance of developing innovative digital applications to strengthen students’ 
critical thinking skills in the 21st century. The SIBISA digital library application was designed as a pedagogically 
grounded platform that integrates interactive learning resources, including e-books and videos, to promote en-
gagement, self-directed learning, and reflective thinking. Its development process followed rigorous design prin-
ciples to ensure that both content and media align with educational objectives. The findings affirm that SIBISA 
is capable of functioning not only as a repository of digital learning materials but also as an active learning envi-
ronment that fosters higher-order thinking. By providing an accessible and interactive platform, SIBISA con-
tributes to bridging the gap between traditional teaching methods and modern digital pedagogies, supporting 
both students and teachers in creating meaningful learning experiences. Nevertheless, this study also acknowl-
edges certain limitations. The implementation was conducted within a specific educational context, which may 
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restrict its broader applicability. This study illustrates that SIBISA provides a valid, practical, and pedagogically 
aligned digital infrastructure that can facilitate the implementation of critical thinking-oriented learning at the 
elementary level, rather than asserting a direct causal enhancement in students' critical thinking skills. Future 
research utilizing experimental or longitudinal designs alongside performance-based critical thinking assess-
ments is essential for a more rigorous examination of learning outcomes. Future research should examine the 
long-term effectiveness of SIBISA across diverse learning environments and explore the integration of adaptive 
technologies to personalize the learning experience. In conclusion, SIBISA represents a promising contribution 
to the field of educational technology. By prioritizing critical thinking as a central learning outcome, it provides 
valuable insights for educators, policymakers, and researchers seeking to integrate digital innovations into for-
mal education, thereby advancing the digital transformation of learning. 
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