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Abstract

This study aimed to design and validate a cross-device, competency-based Learning Management System (LMS) to
promote Critical Thinking (CT) and Historical Thinking (HT) among Indonesian senior high school students in history
education. Using a Research and Development approach guided by the ADDIE model (Analysis, Design, Development,
Implementation, Evaluation), the research systematically developed, tested, and evaluated an LMS that integrates
disciplinary and cognitive frameworks into a unified digital learning environment. A total of 500 students and 12
teachers from four public senior high schools in Bandung participated in the implementation stage, which combined
classroom instruction with digital activities through four main modules: Case Discussion Forum, Source Analysis,
Timeline Builder, and Reflective Portfolio. Expert validation yielded an overall mean score of 4.60 (Excellent),
confirming strong pedagogical and technological quality. Empirical results from pre- and post-tests demonstrated
significant improvement in CT and HT competencies—CT (M:i=63.42; M>=80.16; g=0.47) and HT (M:=60.87;
M>=78.95; g=0.46), with p < 0.001. System analytics showed high engagement (mean task completion rate = §7.4%),
and evaluation feedback rated the LMS highly for content relevance (M=4.60) and pedagogical value (M=4.58). These
results confirmed the system’s effectiveness in fostering analytical reasoning, evidence evaluation, and reflective
interpretation through cross-device accessibility. The developed LMS bridges the gap between curriculum goals and
classroom practice by embedding higher-order thinking into digital pedagogy. Aligned with Indonesia’s Kurikulum
Merdeka, it offers a scalable, validated framework that transforms history learning into a reflective, evidence-based
process while contributing both theoretically and practically to digital pedagogy and disciplinary thinking.
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1. Introduction
1.1 Background of the Study

In the 21st century, history education is increasingly expected to move beyond the memorization of dates and events
toward the cultivation of critical and reflective citizens. The ability to critically analyze sources, understand historical
context, and construct evidence-based interpretations is essential for students to engage with both past and present
social realities (Fahruddin, Kurniawanti, et al., 2025; Fahruddin & Saefudin, 2025). However, in many Indonesian
senior high schools, the teaching of history remains predominantly teacher-centered and textbook-driven, offering
limited opportunities for students to engage in deeper historical inquiry or exercise higher-order thinking skills.
Research shows that students often lack structured opportunities to develop historical thinking abilities such as sourcing,
contextualization, and corroboration, which are vital for understanding the complexity and relevance of historical
narratives (Bures et al., 2022; Tirado-Olivares, 2021). Moreover, critical thinking—encompassing analysis, evaluation,
inference, explanation, and interpretation—is rarely embedded explicitly within instructional design, particularly in
digital learning environments tailored for secondary history education (Temerbayeva et al., 2023; Villarino, 2025).

At the same time, the integration of educational technology—particularly Learning Management Systems (LMS) that
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support mobile and desktop access—has emerged as a promising avenue for enhancing students' engagement and
thinking skills in history learning. LMS platforms provide structured learning paths, collaborative activities, and
authentic assessments that can support inquiry-based and student-centered approaches when properly designed
(Brohinsky, 2023; Martinez & Montoya, 2023). However, existing LMS implementations in Indonesian schools often
focus on content delivery rather than promoting disciplinary reasoning or critical-historical engagement. Furthermore,
few digital models have been developed specifically for history education in the senior high school context that
intentionally integrate critical thinking (CT) and historical thinking (HT) into their pedagogical framework. Addressing
this gap, the present study develops a cross-device, competency-based LMS tailored to foster both CT and HT in senior
high school history classrooms. This approach aligns with the goals of Indonesia's Kurikulum Merdeka, which
emphasizes independent learning, contextual understanding, and the development of higher-order thinking skills
among students (Fahruddin, Salamah, et al., 2025; Zulkarnain et al., 2025).

1.2 Main Research Problem and General Solution

Despite increasing recognition of the importance of higher-order thinking in history education, current instructional
practices in Indonesian senior high schools remain largely limited to factual transmission, offering minimal support
for students to engage in historical reasoning or critical reflection. Most digital platforms used in schools serve
primarily as content repositories, lacking structured features that foster critical and historical thinking through inquiry,
discussion, and interpretation (Cristina et al., 2020; Lampropoulos, 2024). This creates a significant gap between
curricular expectations—such as those outlined in the Kurikulum Merdeka—and actual classroom implementation. To
address this issue, the present study proposes the development of a cross-device, competency-based Learning
Management System (LMS) specifically designed to enhance students’ critical and historical thinking (Domenici, 2023;
Idacavage & McAndrews, 2024). By embedding interactive modules, document-based tasks, collaborative forums, and
digital portfolios into an accessible mobile—desktop platform, the study aims to create a structured digital learning
environment that promotes analytical engagement with historical content and supports student-centered history
learning.

1.3 Specific Solution from the Scientific Literature

Recent developments in history education and instructional technology emphasize the potential of Learning
Management Systems (LMS) to promote deeper student engagement when designed with clear pedagogical goals.
Bures et al. (Bures et al., 2022) introduced six core concepts of historical thinking—such as sourcing, contextualization,
and cause-effect—which serve as foundational competencies for developing disciplinary literacy in history. When
paired with critical thinking frameworks such as Sorina (2024) five dimensions—analysis, evaluation, inference,
explanation, and interpretation—these historical thinking concepts can guide the design of digital learning activities
that do more than transmit content: they activate analytical reasoning. Research has shown that when students engage
in activities like analyzing primary sources, debating historical interpretations, or constructing evidence-based
narratives, their capacity for both critical and historical thinking improves significantly (Granado-Peinado & Huertas,
2023; Nygren et al., 2019). However, few studies have operationalized these frameworks within a digital LMS
environment tailored specifically for high school students, especially in Southeast Asian contexts.

To bridge this pedagogical and technological gap, scholars have proposed LMS features that align with higher-order
cognitive tasks—such as document analysis modules, peer feedback systems, collaborative forums, and performance-
based portfolios (Abuhassna et al., 2021; Tirado-Olivares, 2021). These features, when delivered through mobile and
desktop platforms, not only increase accessibility but also allow for blended and flexible learning that supports
independent inquiry. In particular, integrating learning analytics into LMS platforms enables teachers to track
engagement and reasoning patterns, providing data-driven feedback that further scaffolds students’ critical
development (Lu et al., 2021; Nussbaum et al., 2021). Nevertheless, there remains limited application of such
integrative approaches in Indonesian history classrooms, where LMS use tends to be procedural rather than reflective.
This study draws upon these scientific principles to design a competency-based, cross-device LMS that activates both
critical and historical thinking through structured digital tasks, aligned with current curricular reforms and best
practices in digital pedagogy.

1.4 Specific Literature Review That Finally Led to Research Gaps

Several studies have examined the integration of technology in history education, highlighting its potential to increase
student engagement, support independent learning, and provide access to diverse historical resources (Corrales et al.,
2024; Marin et al., 2022). In particular, mobile and web-based platforms have been shown to facilitate flexible and

contextualized learning, allowing students to access content and activities both inside and outside the classroom
(Efiloglu Kurt, 2023). Studies by Brohinsky (2023) and Martinez & Montoya (2023) have emphasized the role of
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collaborative digital spaces in fostering reflective thinking. However, most of these innovations remain focused on
general engagement or technology adoption, rather than on explicitly supporting the development of critical thinking
or historical reasoning. Furthermore, many technology-enhanced history programs target university students or
informal learning settings, with limited applicability for structured classroom instruction in senior high schools.

In the Indonesian context, research on technology use in history education has primarily explored media selection,
motivation, or content delivery strategies, without embedding disciplinary thinking frameworks into the learning
design (Fadli et al., 2022; Mulyana & Kurniawati, 2020). Moreover, while studies on LMS-based learning have grown,
few have been tailored to the specific cognitive demands of historical analysis—such as evaluating sources,
constructing interpretations, or understanding causality. Even fewer studies address how such competencies can be
activated through mobile—computer integration in environments constrained by uneven infrastructure. There remains
a significant research gap in developing and validating a structured, cross-device LMS that is pedagogically aligned
with both critical thinking and historical thinking principles, especially in the context of Indonesian senior high school
history classrooms. This gap forms the core rationale for the present study, which seeks to offer a scientifically
grounded, technologically accessible, and pedagogically meaningful solution to bridge content delivery and cognitive
engagement in history education (Ofianto et al., 2022; Pratama et al., 2024).

Despite the growing body of research on digital learning in history education, three key gaps remain. First, most LMS
implementations emphasize content delivery and general engagement rather than explicitly integrating Critical
Thinking (CT) and Historical Thinking (HT) into a single competency-based design. Second, empirical studies that
validate such integration at the senior high school level, particularly in Southeast Asian contexts, remain limited in
scale and methodological rigor. Third, few models combine cross-device accessibility with learning analytics to
support structured scaffolding and evidence-based feedback. Addressing these gaps, this study develops and validates
a cross-device, competency-based LMS that operationalizes CT and HT through inquiry-based modules aligned with
Kurikulum Merdeka.

1.5 Objective, Statement of Novelty, and Scope of Study

The primary objective of this study is to design and validate a cross-device, competency-based Learning Management
System (LMS) that promotes both critical and historical thinking in Indonesian senior high school history education.
Drawing from established theoretical frameworks—Facione’s dimensions of critical thinking and Seixas and Morton’s
historical thinking concepts—the study aims to create a structured digital learning environment that engages students
in analytical, interpretive, and evidence-based historical reasoning. The novelty of this research lies in the explicit
integration of critical thinking and historical thinking within a single LMS model, designed for cross-device
accessibility (mobile and desktop), and aligned with the demands of Indonesia’s Kurikulum Merdeka, which calls for
higher-order thinking and independent learning. While existing LMS applications in history learning often focus on
factual recall or basic content interaction, this study proposes a pedagogically grounded model that supports inquiry-
based tasks, collaborative source analysis, and reflective digital portfolios—an approach not yet systematically
explored at the high school level in the Indonesian context.

This research employs a Research and Development (R&D) methodology guided by the ADDIE framework (Analysis,
Design, Development, Implementation, Evaluation), with implementation focused on students in selected Indonesian
senior high schools. The scope of the study includes (1) the development of the LMS prototype based on user needs
analysis and pedagogical frameworks; (2) validation of the system’s content, usability, and pedagogical alignment by
experts in history education and instructional technology; and (3) empirical testing of its effectiveness through pre-
and post-assessment of students' critical and historical thinking competencies. The study is limited to the domain of
history education in formal classroom settings and does not extend to informal or extracurricular learning contexts.
The hypothesis underlying this study is that a competency-based, cross-device LMS that integrates both critical and
historical thinking dimensions will significantly enhance students’ cognitive engagement and reasoning abilities in
history learning. This justification is supported by the convergence of recent pedagogical literature and digital learning
innovations, yet remains underexplored in empirical classroom-based research in Southeast Asia.

2. Literature Review
2.1 Critical Thinking in Secondary History Education

Critical thinking is widely recognized as an essential 21st-century skill, enabling learners to analyze information,
evaluate evidence, construct reasoned arguments, and make informed decisions. In the context of history education,
critical thinking becomes particularly vital because the discipline itself involves interpreting complex events, assessing
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multiple perspectives, and questioning the reliability of historical sources. Adway (Adway, 2023) defines critical
thinking as a purposeful, self-regulatory judgment that results in interpretation, analysis, evaluation, inference, and
explanation. These dimensions align closely with the intellectual tasks required in historical inquiry, such as comparing
sources, assessing causality, and justifying interpretations. Thus, fostering critical thinking in history education is not
an add-on, but a fundamental component of meaningful engagement with the past.

However, the integration of critical thinking into secondary history education remains inconsistent, particularly in
countries like Indonesia where traditional, textbook-based teaching approaches are still dominant. Empirical studies
have shown that history classes often prioritize rote memorization and chronological recall over analytical reasoning
(Darsono et al., 2024; Kwangmuang et al., 2021). As a result, students are rarely challenged to critique narratives,
assess bias, or synthesize diverse viewpoints—skills that are central to historical understanding. Furthermore,
assessment practices in history education tend to focus on factual recall rather than argument construction or source
evaluation. These limitations hinder students’ ability to engage in higher-order thinking and reduce history to a static
body of knowledge rather than a dynamic field of interpretation.

Recent literature advocates for pedagogical strategies that intentionally embed critical thinking into the design of
history instruction. For example, the use of open-ended questions, document-based inquiry, debate formats, and
problem-based learning has been found to promote student engagement and cognitive development (Andersson &
Palm, 2017; Toma et al., 2024). In digital learning environments, features such as discussion forums, guided source
analysis tools, and reflective assessments can be used to activate the key dimensions of critical thinking in a structured
way. However, there is a scarcity of models—especially at the high school level—that integrate these strategies into a
cohesive, technology-supported system aligned with national curricular goals. This gap underscores the need for a
structured, accessible learning model that places critical thinking at the core of history learning experiences in
secondary education.

2.2 Historical Thinking: Concepts and Classroom Applications

Historical thinking refers to the disciplinary habits of mind that allow learners to interpret the past in a thoughtful,
evidence-based manner. It involves understanding that history is not merely a collection of facts, but a constructed
interpretation based on sources, context, and perspective. Fahruddin (Fahruddin & Saefudin, 2025) conceptualize
historical thinking through six interrelated dimensions: historical significance, evidence (sourcing), continuity and
change, cause and consequence, historical perspectives, and the ethical dimension. These dimensions encourage
students to ask complex questions about the past: Whose voices are represented or silenced? Why did this event happen
when it did? How do we know this is true? Rather than accepting textbook narratives at face value, students are invited
to consider multiple viewpoints, question assumptions, and draw reasoned conclusions from historical evidence.

In practical classroom applications, historical thinking can be fostered through the use of primary source analysis,
debates on historical controversies, construction of historical arguments, and comparison of differing accounts. Studies
have shown that such activities help students develop skills in sourcing, contextualizing, and corroborating information
(Gillate et al., 2023; Samuelsson, 2019). For example, when students engage with documents from different
perspectives—such as colonial records versus indigenous testimonies—they learn to evaluate bias and construct
nuanced interpretations. Inquiry-based learning tasks in history, where students investigate a central question using
historical evidence, have also proven effective in cultivating deeper understanding. However, these practices require
well-structured scaffolding and a shift away from teacher-centered delivery models that dominate many history
classrooms, particularly in Southeast Asia.

In Indonesia, the implementation of historical thinking in secondary education is still limited, both in policy and in
practice. Although curriculum documents such as the Kurikulum Merdeka emphasize higher-order thinking and inquiry,
many history teachers continue to rely on didactic instruction and textbook content due to time constraints, assessment
pressures, and lack of pedagogical training (Darsono et al., 2024; Ogah, 2023). In addition, most digital resources
available to teachers are designed for content transmission rather than historical inquiry. As a result, students are rarely
given opportunities to reconstruct historical narratives or critically examine sources in a systematic way. This highlights
the urgent need for instructional designs—particularly digital ones—that embed the core principles of historical
thinking into learning activities, assessments, and technology features accessible to students at the high school level.

2.3 Cross-Device Learning Management Systems (LMS) in History Education

The rapid development of educational technology has positioned Learning Management Systems (LMS) as essential
tools in facilitating structured, scalable, and interactive learning environments. In secondary education, LMS platforms
enable teachers to organize instructional content, assign activities, track student progress, and facilitate asynchronous
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collaboration. When designed intentionally, LMS features can support student-centered learning by offering a mix of
multimedia content, adaptive assessments, peer interaction, and reflective tasks (Brewis & Hannan, 2023; Jaramillo &
Chiappe, 2024). With the increased use of mobile devices among students, the demand for cross-device compatibility—
allowing seamless access across smartphones, tablets, and desktop computers—has become critical. Such accessibility
enhances learning flexibility, particularly for students in diverse geographical or infrastructural contexts, as is common
in Indonesia.

Despite their growing adoption, many LMS implementations in history education remain underutilized in terms of
pedagogical depth. Common uses include uploading PowerPoint slides, providing links to online readings, or
administering multiple-choice quizzes—activities that often replicate surface-level classroom practices in digital form.
These systems rarely facilitate higher-order cognitive engagement, such as analyzing conflicting historical accounts,
engaging in evidence-based debate, or constructing historical narratives. Research shows that LMS platforms designed
without pedagogical alignment often fail to foster deep learning or sustained inquiry (Budiastuti et al., 2023; Darmawan
et al., 2025). In contrast, models that integrate features such as source annotation tools, peer discussion forums, and
portfolio-based assessments can directly activate dimensions of both critical and historical thinking, particularly when
guided by clearly defined competencies.

In the Indonesian senior high school context, the use of LMS platforms remains fragmented and varies widely in quality
and consistency. While some schools have adopted national or local LMS tools, their use tends to focus on
administrative efficiency rather than pedagogical transformation. Moreover, few existing systems have been designed
specifically for the needs of history education or tailored to promote historical reasoning in students. The lack of cross-
device optimization further limits accessibility for students who rely heavily on mobile phones (Fahruddin et al., 2024;
Fahruddin, Salamah, et al., 2025). This presents a design opportunity: a purpose-built, competency-based LMS that
integrates critical and historical thinking tasks, functions effectively across devices, and aligns with curricular goals
such as those promoted in the Kurikulum Merdeka. The present study addresses this opportunity by proposing and
testing such a model within the specific instructional demands of Indonesian secondary history classrooms.

3. Materials and Methods
3.1 Type of Research and Research Design

This study employed a Research and Development (R&D) methodology following the ADDIE instructional design
model—a systematic framework consisting of five phases: Analysis, Design, Development, Implementation, and
Evaluation (Branch, 2009; Serevina et al., 2024). The R&D approach was selected to enable iterative and evidence-
based development of a cross-device Learning Management System (LMS) specifically tailored to enhance students’
critical and historical thinking in senior high school history education. ADDIE was chosen due to its flexibility in
educational product development and its capacity to integrate user needs, instructional goals, technological tools, and
formative feedback throughout the process. The research design included (1) a needs analysis through document review
and teacher-student interviews; (2) the design and development of the LMS prototype based on theoretical and
pedagogical frameworks; (3) implementation in selected schools; and (4) evaluation through expert validation and pre—
post testing to assess the effectiveness of the system. This structured process aligns with prior educational technology
studies utilizing ADDIE to ensure both usability and pedagogical coherence (Branch, 2009; Illene et al., 2023; Serevina
et al., 2024).

3.2 Population and Sample

The population of this study consisted of both students and teachers involved in senior high school history education
at four public schools in Bandung, West Java, Indonesia. The research targeted Grade XI students, as this level typically
addresses more complex historical themes and analytical reasoning tasks within the Indonesian curriculum. The
inclusion criteria were based on accessibility, curriculum relevance, and readiness to integrate digital learning tools in
classroom settings. A purposive sampling technique was applied to ensure that participants had regular access to mobile
or desktop devices and actively participated in history learning during the LMS implementation period. A total of 500
Grade XI students and 8 history teachers (two from each participating school) were selected from SMAN 1 Bandung,
SMAN 5 Bandung, SMAN 7 Bandung, and SMAN 8 Bandung. Each school represented an academically strong
environment with adequate technological infrastructure to support cross-device learning. The even distribution of
samples across schools enabled comparative insights and reduced sampling bias.

During the six-week LMS-based intervention, teachers played a critical facilitative role by integrating the LMS into
regular history lessons, guiding students through four core modules—Case Discussion Forum, Source Analysis Module,
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Timeline Builder, and Reflective Portfolio. Teachers also monitored student activity through the Performance
Dashboard and provided formative feedback using analytics-based insights. Meanwhile, students engaged in inquiry,
analysis, and reflection tasks through the LMS, and completed pre- and post-tests measuring Critical Thinking (CT)
and Historical Thinking (HT) competencies. System analytics captured patterns of engagement such as forum
participation, task completion, and reflection entries, serving as supporting data for evaluating the LMS’s pedagogical
effectiveness.

3.3 Instruments and Their Functions

Several instruments were employed in this study to support the development, implementation, and evaluation of the
LMS model. First, a needs analysis questionnaire was distributed to history teachers and students to identify learning
challenges, preferred digital tools, and expectations related to critical and historical thinking—serving as the basis for
system design in the Analysis phase of ADDIE. Second, an expert validation rubric was used by instructional design
and history education experts to evaluate the content relevance, usability, and pedagogical alignment of the LMS
prototype. Third, a critical and historical thinking test—adapted from validated instruments based on Facione’s and
Seixas’s frameworks—was administered before and after the intervention to measure learning gains. Fourth, an
observation sheet was used to document student engagement and teacher facilitation during the implementation phase.
Lastly, system analytics logs embedded in the LMS were utilized to track students’ interaction patterns, including task
completion rates, forum participation, and portfolio submissions. Each instrument contributed to a different stage of
the ADDIE model, ensuring both formative and summative data collection.

The Critical and Historical Thinking Test was developed based on the study’s CT and HT frameworks and administered
as both pre-test and post-test. The instrument measured five CT dimensions (analysis, evaluation, inference,
explanation, interpretation) and core HT dimensions relevant to secondary history learning (e.g., sourcing/evidence
use, contextualization, cause—consequence, continuity and change, and historical perspective). Iltems were designed in
a document-based format, requiring students to interpret historical stimuli (texts/images) and justify responses using
evidence. Content validity was ensured through expert review by history education specialists, and scoring was guided
by an analytic rubric aligned with the CT-HT indicators. The test consisted of 30 items (15 CT and 15 HT). A pilot
administration involving 60 students yielded a Cronbach’s alpha coefficient of 0.86, indicating high internal
consistency. Open-ended responses were evaluated independently by two raters, with interrater reliability reaching
Cohen’s k = 0.82, demonstrating strong scoring agreement.

3.4 Data Collection, Data Analysis, and ADDIE Procedures

Data collection and analysis in this study were integrated into the five phases of the ADDIE model to ensure a
systematic instructional design and evaluation process. During the Analysis phase, qualitative data from interviews
and quantitative data from needs assessment questionnaires were analyzed descriptively to identify gaps in students’
historical and critical thinking development. In the Design phase, theoretical frameworks and empirical findings were
translated into learning objectives, task types, and LMS feature specifications. The Development phase involved
constructing the LMS prototype, followed by expert validation using rubrics; data were analyzed using descriptive
statistics and qualitative comments to guide revisions. The Implementation phase included classroom deployment of
the LMS in four schools, during which data were collected through pre- and post-tests, observations, and system
analytics. Finally, in the Evaluation phase, quantitative analysis of the pre- and post-test scores was conducted using
paired sample t-tests to measure the effectiveness of the LMS in improving critical and historical thinking.
Triangulation from multiple instruments—including student engagement logs and observation notes—strengthened
the validity of the findings throughout the procedure.

4. Results
4.1 Analysis Phase

The analysis phase identified key needs and challenges in integrating critical thinking (CT) and historical thinking (HT)
into senior high school history education. Data were collected through student questionnaires and teacher interviews
across four public high schools in Bandung, guiding the design of LMS features, instructional flow, and module
competencies.

4.1.1 Student Needs and Digital Learning Habits

A total of 500 students completed a needs assessment exploring their learning difficulties, preferred formats, device
access, and digital familiarity (Table 1).
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Table 1. Summary of Student Responses — Learning Needs and Digital Readiness (N=500)

Indicator Percentage (%)
Find it difficult to analyze historical sources 68.2%
Prefer visual and interactive materials 74.5%
Rarely asked to give opinions in history class 65.6%
Access to both smartphone and desktop/laptop 82.4%
Never used LMS in history subject before 71.8%

Findings reveal a gap between students’ digital access and classroom practice. Although most students have digital
devices, over 70% have never used an LMS for history learning. Many also struggle with source analysis and lack
opportunities for critical engagement, indicating underdeveloped CT and HT skills.

4.1.2 Teacher Perspectives on Challenges in CT and HT Integration

In-depth interviews were conducted with 8 history teachers (2 from each participating school). The results are
summarized in Table 2 and reveal recurring barriers to implementing critical and historical thinking in classroom
instruction.

Table 2. Key Themes from Teacher Interviews Regarding CT & HT Challenges

Theme Representative Statements

. L . . “We have to finish so many topics that there's no time for deeper
Time constraints in curriculum delivery . .
discussions.

“I’ve never received formal training on historical thinking

Lack of training in teaching HT .
strategies.

“Most school exams test memorization, not reasoning or

Assessment focused on factual recall . .
interpretation.

“We use Google Classroom, but only to post PowerPoints and

Technology used only for content sharing . N
assignments.

The results point to a disconnect between curriculum goals emphasizing higher-order thinking and classroom realities.
Teachers are open to innovation but limited by rigid assessments, lack of training, and inadequate pedagogical
resources.

4.1.3 Identified Competency Gaps in CT and HT

Based on pre-implementation diagnostic questions embedded in the initial LMS setup (pilot), students were asked to
self-assess their confidence in five dimensions of critical thinking and four core aspects of historical thinking. The
aggregate results are presented in the Figure 1 below.

Fewer than 35% of students felt confident in sourcing or corroborating historical evidence, and only 30-40% were
comfortable with evaluation and inference—key CT skills. These findings underscore the need for structured,
integrated instruction to strengthen CT and HT competencies. Beyond indicating low confidence levels, Figure 1
reveals a meaningful pattern: students reported the weakest readiness in sourcing and corroboration, suggesting limited
prior exposure to evidentiary reasoning and cross-checking historical claims. This aligns with the teacher interview
themes indicating that classroom assessment is often dominated by factual recall rather than argumentation. Similarly,
relatively low confidence in evaluation and inference points to underdeveloped reasoning practices such as judging
credibility, detecting bias, and drawing warranted conclusions from evidence. These diagnostic findings provide a
direct design rationale for the LMS modules, particularly the Source Analysis Module (to scaffold
sourcing/corroboration) and the Case Discussion Forum (to structure evaluation and inference through argument-based
interaction).
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Figure 1. Student Self-Assessment of CT and HT Competency Areas
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In the design phase, the Learning Management System (LMS) was structured to bridge pedagogical needs with
technological accessibility, ensuring seamless integration of learning, assessment, and feedback processes. The system
was built around a centralized LMS core accessible via both mobile and desktop devices, and was designed to facilitate
four key learning modules: Case Discussion Forum, Source Analysis Module, Timeline Builder, and Reflective
Portfolio. Each module was aligned with specific aspects of critical and historical thinking, ensuring that students
engage in higher-order reasoning tasks throughout the learning process. Furthermore, all student interactions within
the system—such as clicks, submissions, and discussions—are automatically logged as user activity and assessment
data, enabling real-time processing through a Learning Analytics Engine. This flow of data supports adaptive
instruction and timely feedback, making the system both responsive and evidence-driven.

The Figure 2 illustrates the system design stage of a Research and Development (RnD) study, depicting the workflow
of a Cross-Device Learning Management System (LMS) for history learning. The diagram shows how student devices
(mobile and desktop) are connected to the core LMS system, which manages various learning modules such as the
Case Discussion Forum, Source Analysis Module, Timeline Builder, and Reflective Portfolio. Data generated from user
activities and assessment results (forums, quizzes, assignments) are processed by the Learning Analytics Engine, which
then presents the analysis through a Performance Dashboard for teachers and Feedback & Reports for students. Overall,
the figure represents the system architecture design that integrates learning activities, evaluation, and analytics across
multiple devices to support effective and adaptive history learning.

4.3 Development Phase

The Development Phase focused on transforming the LMS design into a functional prototype aligned with the
principles of critical and historical thinking. The system was developed using a responsive web framework to ensure
seamless access across desktop and mobile devices, incorporating four key modules: Case Discussion Forum, Source
Analysis Module, Timeline Builder, and Reflective Portfolio. Each module was pedagogically structured to engage
students in analytical reasoning, evidence evaluation, and reflective interpretation. Integrated system logs and a
Learning Analytics Engine enabled real-time tracking of user activity, allowing teachers to monitor engagement and
provide adaptive feedback. Expert validation was conducted by six specialists—three in history education, two in
instructional design, and one in educational technology—using a 5-point Likert-scale rubric covering content relevance,
usability, and pedagogical integration. Results, presented in Table 3, show that the LMS achieved an overall mean
score of 4.60 (SD = 0.34), categorized as Excellent.

Table 3. Expert Validation Results of the Cross-Device LMS Prototype (n = 6)

Validati Mean S
alication Indicators (Examples) ean Score SD Category

Dimension ™M)

Content Relevance Alignment with CT & HT frameworks; accuracy of

. .. 4.62 0.32 Excellent
historical sources; task authenticity

Usability & Navigati larity; -devi ibility; visual

sability . avigation clarity; cross-device accessibility; visual o 041 Very Good
Interface Design appeal; response speed
Ped ical Scaffolded inquiry structure; ali t with learni

e agoglca Cfi 0' ed inquiry s cure,.algnmen with leaming | 0.29 Excellent
Integration objectives; feedback mechanism
Overall Mean — 4.60 0.34 Excellent

Qualitative feedback highlighted strong integration of CT and HT frameworks and user-friendly features, though
experts recommended refining mobile navigation and embedding assessment rubrics in the portfolio interface.
Revisions were made accordingly to improve accessibility and clarity. Overall, the prototype demonstrated high
pedagogical and technological validity, confirming its readiness for classroom implementation and subsequent testing
in the Implementation Phase.

4.4 Implementation Phase

The Implementation Phase aimed to evaluate the operational feasibility and pedagogical effectiveness of the developed
Cross-Device LMS prototype in real classroom contexts. The system was implemented over a six-week instructional
period involving 500 Grade XI students from four public senior high schools in Bandung. The LMS was integrated
into regular history lessons using a blended learning format, combining in-class discussions and digital learning
activities through the four core modules: Case Discussion Forum, Source Analysis Module, Timeline Builder, and
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Reflective Portfolio. Each activity was aligned with indicators of Critical Thinking (CT) and Historical Thinking (HT),
while teachers facilitated student engagement and monitored performance through the built-in Performance Dashboard.
Data collection consisted of (1) pre- and post-tests measuring CT and HT competencies, (2) observation checklists of
student participation, and (3) system analytics logs capturing digital behavior (task completion, forum activity, and
reflection frequency).

Quantitative results from the pre—post testing revealed a statistically significant improvement in both CT and HT
competencies across all participating schools. The paired-sample t-test analysis, summarized in Table 4, indicated
substantial gains in students’ analytical reasoning, inference, and evidence-based interpretation. The average pre-test
score for CT was 63.42, rising to 80.16 in the post-test, while HT scores improved from 60.87 to 78.95. The significance
values (p < 0.001) confirmed that the LMS intervention had a measurable and positive effect on student learning
outcomes. The computed Normalized Gain (g) values of 0.46 (moderate—high improvement) further demonstrate the
system’s impact in strengthening higher-order thinking skills in historical inquiry.

Table 4. Results of Paired-Sample t-Test on Critical and Historical Thinking Competencies (N = 500)

Competency Pre-Test Post-Test Mean SD t-value  Sig. (p) Normal. Interpretation
Domain Mean (M:1) Mean (M:) Difference & P Gain (g) P
Critical Thinking Significant,

63.42 80.16 16.74 9.82 28.37 <0.001 0.47 . .
(CT) Moderate-High Gain
Historical Significant,

60.8 8.95 18.08 10.31  29.12  <0.001 0.46
Thinking (HT) 7 78.9 ? Moderate-High Gain

To provide a more granular understanding of the learning outcomes, a detailed analysis was conducted for each
indicator of Critical Thinking (CT) and Historical Thinking (HT). While the overall results demonstrated significant
improvement in both domains, examining the gains at the indicator level allows for a clearer interpretation of how
specific cognitive and disciplinary competencies developed during the LMS intervention. Tables 5 and 6 present the
pre—post comparisons and normalized gain scores for each CT and HT dimension, respectively.

Table 5. Improvement in Each Critical Thinking Indicator

CT Indicator Pre-Test Post-Test Mean Normalized Interpretation
Mean Mean Difference Gain (g)
Analysis 62.85 82.10 19.25 0.52 High-Moderate Gain
Evaluation 64.10 81.35 17.25 0.49 Moderate—High Gain
Inference 63.90 79.80 15.90 0.45 Moderate Gain
Explanation 62.75 78.95 16.20 0.44 Moderate Gain
Interpretation 63.50 78.60 15.10 0.41 Moderate Gain
Overall Mean 63.42 80.16 16.74 0.47 Moderate—High Gain

A more detailed analysis of the Critical Thinking (CT) indicators reveals differentiated patterns of improvement across
cognitive dimensions. The highest normalized gain was observed in Analysis (g = 0.52), followed by Evaluation (g =
0.49). These findings indicate that students significantly improved in their ability to examine historical evidence,
identify arguments, and assess credibility—skills directly activated through the Source Analysis Module and Case
Discussion Forum. Meanwhile, Inference (g = 0.45) and Explanation (g = 0.44) demonstrated moderate gains,
suggesting strengthened reasoning and argument construction abilities. Although Interpretation (g = 0.41) showed
slightly lower improvement compared to other indicators, the gain remained statistically significant and pedagogically
meaningful. Overall, the balanced enhancement across all five CT dimensions confirms that the LMS effectively
supported higher-order cognitive engagement rather than isolated skill development.

In the domain of Historical Thinking (HT), the most substantial improvement was found in Sourcing (g = 0.53) and
Cause—Consequence reasoning (g = 0.50). These results reflect the strong impact of the Source Analysis Module and
Timeline Builder, which explicitly scaffolded evidence evaluation and causal reasoning. Gains in Continuity and
Change (g = 0.46) were also consistent with the system’s chronological reconstruction tasks. Meanwhile, Historical
Perspective (g = 0.43) and the Ethical Dimension (g = 0.41) demonstrated moderate improvement, suggesting that
interpretive and moral-historical reasoning require deeper cognitive reflection and extended engagement. Nonetheless,
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the positive gains across all five dimensions confirm that the LMS successfully activated core disciplinary thinking
competencies in history education.

Table 6. Improvement in Each Historical Thinking Indicator

HT Indicator Pre-Test Post-Test Mean Normalized Interpretation
Mean Mean Difference Gain (g)
Sourcing (Evidence) 59.80 80.20 20.40 0.53 High-Moderate Gain
Cause—Consequence 60.45 79.90 19.45 0.50 Moderate—High Gain
Continuity & Change 61.10 78.60 17.50 0.46 Moderate Gain
Historical Perspective ~ 61.75 77.80 16.05 0.43 Moderate Gain
Ethical Dimension 61.20 76.90 15.70 0.41 Moderate Gain
Overall Mean 60.87 78.95 18.08 0.46 Moderate—High Gain

Complementing the test results, system analytics and classroom observations offered qualitative insights into learner
engagement and behavioral dynamics. The learning analytics data, shown in Table 7, indicate that student activity was
consistently high across all modules, with a mean task completion rate of 87.4% and an average discussion participation
rate of 78.6%. Notably, students who were more active in the Case Discussion Forum and Source Analysis Module
demonstrated higher post-test gains in CT and HT, suggesting a strong correlation between active engagement and
cognitive development. Teachers reported that the LMS’s real-time dashboards facilitated targeted feedback and
improved differentiation of instruction. However, several usability issues were noted, particularly in mobile-based
typing responses and limited internet connectivity during synchronous sessions. Despite these constraints, both
quantitative and qualitative evidence strongly support the system’s pedagogical robustness and practical feasibility for
large-scale classroom implementation.

Table 7. Summary of Student Engagement and Activity Data from LMS Analytics (N = 500)

LMS Module Average TaskForum Posts (MeanReflection Average SessionObserved CT-HT Gain
Completion (%)  per Student) Entries (Mean) Duration (min) Correlation (r)
Di -

Case  Discussion ¢, 5 48 — 235 0.62

Forum

Source Analysis

Module 89.1 2.7 — 26.8 0.65

Timeline Builder 85.3 — — 18.9 0.54

Reflective Portfolio  90.6 — 2.4 29.2 0.59

Overall Mean 87.4 — — 24.6 0.60

In summary, the implementation phase confirmed that the LMS effectively operationalized the pedagogical integration
of critical and historical thinking within a digital learning environment. The significant gains in test scores, high
engagement metrics, and positive teacher feedback collectively validate the system’s instructional coherence and
usability. From a methodological standpoint, the integration of quantitative (pre—post testing) and qualitative (analytics
and observation) data ensured strong triangulation, enhancing the internal validity of the findings. These results
establish a robust foundation for the subsequent Evaluation Phase, which further examines the system’s long-term
impact, scalability, and refinement for broader adoption in Indonesian history education.

4.5 Evaluation Phase

The Evaluation Phase served as the final stage of the ADDIE process, aimed at determining the effectiveness, usability,
and pedagogical validity of the developed Cross-Device LMS model after classroom implementation. This stage
combined summative and formative evaluation to ensure comprehensive assessment. Summative evaluation focused
on the quantitative outcomes of student learning, particularly improvements in Critical Thinking (CT) and Historical
Thinking (HT) competencies, while formative evaluation gathered user perceptions regarding the system’s usability
and instructional relevance. A total of 500 students and 12 teachers participated in the evaluation, providing both
performance and satisfaction data. Four key dimensions—content relevance, interactivity and engagement, system
usability, and pedagogical value—were assessed through a five-point Likert scale questionnaire. The results of this
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evaluation are summarized in Table 8, providing an overview of users’ responses across all dimensions.

Table 8. User Evaluation Results from Students and Teachers (N = 512)
Student Mean Teacher Mean Combined

Evaluation Dimension (N=500) (N=12) Mean SD Category
Content Relevance 4.61 4.54 4.60 0.31 Excellent
Interactivity & Engagement 4.55 4.48 4.54 0.36 Very Good
System Usability 4.42 439 4.42 0.38 Very Good
Pedagogical Value 4.59 4.52 4.58 0.29 Excellent
Overall Mean 4.54 4.48 4.53 0.33 Excellent

As shown in Table 6, both students and teachers rated the LMS very positively, with overall mean scores exceeding
4.5 out of 5, categorized as Excellent. The highest scores were recorded in content relevance and pedagogical value,
demonstrating that the LMS effectively supported higher-order learning aligned with CT and HT objectives.
Meanwhile, system usability received slightly lower ratings due to minor interface and connectivity issues in mobile
access, which were noted as areas for further optimization. These perceptions were triangulated with the results of the
summative evaluation, which revealed a consistent increase in students’ CT and HT performance across the four
participating schools. The average pre-test and post-test scores are presented in Figure 3, clearly showing significant
and parallel gains in both domains. Specifically, Critical Thinking improved from an average of 63.5 to 80.2, while
Historical Thinking rose from 60.8 to 78.5 across all schools.

—@ -Critical Thinking (CT) —[l - Historical Thinking (HT)

—(O Pre-Test - @ Post-Test —[] Pre-Test - M Post-Test
il 81.0 80.0
85 80.5 __. .

=

63.8/ __-__—__. ___________ B
80 - @ - 79.2 78.4

B 79.1

75 - 79.1

63.8 5&‘ 6%9 ____62'2
70 | ST .  — CT Gain +16.7
65 1612 e = e HT Gain +17.7
50 T

SMAN 1Bandung ~ SMAN5Bandung  SMAN 7 Bandung  SMAN 8 Bandung
61 €1 €0 €0
63,8 64.1 62.9 63,2

Figure 3. Average Pre-Post Gain in Critical and Historical Thinking Scores Across Schools

The evaluation results confirmed that the developed LMS achieved strong pedagogical validity and contextual
adaptability. Quantitative gains in CT and HT scores, combined with high user satisfaction levels, provide robust
evidence of the system’s success in integrating disciplinary thinking with digital learning. The positive correlation
between LMS engagement and performance improvement (r = 0.61) further supports the system’s impact on cognitive
growth. Nevertheless, reflective feedback highlighted the need for enhancing mobile responsiveness, providing offline
access, and offering continuous teacher training for data-driven instruction. Overall, the evaluation phase validated the
LMS as an effective, scalable, and pedagogically sound innovation that aligns with Indonesia’s Kurikulum Merdeka
objectives and strengthens students’ capacity for critical and historical reasoning in digital history education.
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5. Discussion

The differentiated gains across CT and HT indicators suggest that structured evidentiary tasks tend to yield higher
improvement compared to interpretive-reflective dimensions. This pattern aligns with disciplinary cognition theory,
which posits that evidentiary reasoning develops earlier than historiographical reflexivity. The LMS modules that
required active document analysis and causal mapping were particularly effective in stimulating analytical growth.

The findings of this study strongly confirm that integrating Critical Thinking (CT) and Historical Thinking (HT) within
a cross-device Learning Management System (LMS) can substantially enhance students’ analytical and interpretive
skills in history learning. Previous research in digital history education has primarily emphasized engagement and
motivation (Pratama et al., 2024; Shume Nadew et al., 2024) rather than the cognitive depth of learning outcomes. In
contrast, the present study demonstrated significant gains in CT and HT competencies (normalized gain = 0.46-0.47),
supported by both quantitative evidence and user feedback. This aligns with Yaman’s (Yaman et al., 2024) assertion
that CT development requires explicit instructional scaffolds and Sousa’s (Sousa et al., 2022) model of disciplinary
thinking. However, unlike prior studies that examined these frameworks separately, this research operationalized them
simultaneously through task-based digital modules that promote inquiry, corroboration, and reflection—marking a
shift from content-oriented digital systems toward competency-based digital pedagogy.

Compared with earlier LMS-based studies in history education, which often focused on university students or informal
learning settings (Abuhassna et al., 2021; Lu et al., 2021), this research advances the field by demonstrating how a
pedagogically grounded LMS can be systematically applied in secondary school contexts within Indonesia. The
integration of four core modules—Case Discussion Forum, Source Analysis, Timeline Builder, and Reflective
Portfolio—created authentic spaces for historical reasoning and critical evaluation, supporting higher-order cognitive
engagement. The system’s Learning Analytics Engine also represents a methodological advancement, allowing real-
time monitoring and adaptive feedback mechanisms rarely present in prior models. This data-driven instructional loop
aligns with emerging best practices in learning analytics (Jwaiced et al., 2024; Nussbaum et al., 2021; Rajab et al.,
2024), illustrating how technology can extend teachers’ ability to individualize feedback and scaffold reasoning
development.

The current research thus offers a unique contribution by bridging technological innovation and disciplinary pedagogy
in a contextually relevant manner. Unlike earlier Indonesian studies that focused on media use or content digitization
(Efiloglu Kurt, 2023; Johnston et al., 2024), this study introduces a validated, competency-based LMS that explicitly
targets the development of CT and HT through cross-device accessibility and integrated analytics. The system not only
improved measurable learning outcomes but also received high satisfaction ratings (M = 4.53), reflecting its usability
and pedagogical value. More importantly, it provides a scalable and empirically tested model aligned with the
Kurikulum Merdeka framework—bridging the gap between policy aspirations and classroom realities. Consequently,
this study contributes both theoretically and practically to the growing field of digital history pedagogy, positioning
the cross-device LMS as a replicable model for cultivating higher-order thinking in secondary education.

The results of this study hold significant scientific importance for the field of history education and instructional
technology. The integration of Critical Thinking (CT) and Historical Thinking (HT) competencies within a single,
cross-device LMS model provides empirical evidence supporting the fusion of disciplinary and cognitive frameworks
in digital learning design. By demonstrating measurable gains in both CT and HT, this research reinforces the
theoretical claim that higher-order thinking can be effectively cultivated through structured, inquiry-based digital tasks
rather than passive content consumption. This extends the work of Al-Ajmi (Al-Ajmi & Aljazzaf, 2020) and Efiloglu
Kurt (Efiloglu Kurt, 2023) by operationalizing their abstract frameworks into actionable pedagogical tools.
Consequently, the study advances the scientific understanding of how technology-mediated scaffolding can activate
complex reasoning processes and foster epistemic awareness in adolescent learners—an area that has been
underexplored in secondary education research.

From a pedagogical and instructional standpoint, the findings underline the potential of competency-based digital
ecosystems to transform history learning from a memorization-oriented activity into an analytical and interpretive
process. The significant pre—post gains in CT and HT scores, combined with high student engagement (87.4% task
completion), suggest that digital learning environments designed with explicit cognitive alignment can achieve both
engagement and depth. The built-in Learning Analytics Engine proved crucial in supporting formative assessment,
enabling teachers to deliver timely feedback and adapt instruction based on individual learning patterns. This
demonstrates a shift from traditional teacher-centered models toward data-informed, adaptive instruction, a cornerstone
of 21st-century pedagogy. Such an approach not only enhances student learning outcomes but also empowers educators
to make evidence-based instructional decisions (Asfiya et al., 2024; Stracqualursi & Agati, 2024).
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The practical implications of this study are particularly relevant for the Indonesian educational context and beyond.
The LMS model aligns directly with the objectives of Kurikulum Merdeka, providing a scalable digital solution that
promotes critical inquiry, contextual understanding, and autonomous learning (Laine et al., 2023; Pramono et al., 2021;
Purnomo et al., 2023). Its cross-device functionality ensures accessibility in varied infrastructural settings, addressing
equity in digital participation. For policymakers, the model offers a validated framework for integrating cognitive
competency development into national e-learning systems. For practitioners, it provides a concrete example of how
digital platforms can be used not merely as delivery tools, but as environments for cultivating disciplinary reasoning.
Overall, this research contributes a scientifically grounded, pedagogically meaningful, and technologically feasible
blueprint for implementing critical and historical thinking at scale within digital education systems.

6. Conclusion

This study concludes that the development and implementation of a cross-device, competency-based Learning
Management System (LMS) effectively enhanced students’ Critical Thinking (CT) and Historical Thinking (HT) skills
in Indonesian senior high school history education. Through the systematic application of the ADDIE model, the
research demonstrated that integrating disciplinary frameworks with digital pedagogy can bridge the gap between
curriculum objectives and classroom realities. Empirical results showed significant gains in CT and HT competencies,
high levels of student engagement, and strong user satisfaction, confirming the system’s pedagogical validity and
usability. Scientifically, the study contributes to the growing evidence that technology-mediated scaffolding can foster
higher-order reasoning when designed with cognitive alignment and inquiry-based principles. Practically, it provides
educators and policymakers with a replicable, data-driven model aligned with the Kurikulum Merdeka, capable of
transforming history learning into a reflective, analytical, and evidence-based process.

7. Suggestions

Future research should expand on this study by exploring the long-term impact and scalability of the cross-device LMS
model across diverse educational settings and subject domains beyond history. Longitudinal studies could examine
how sustained use of the system influences students’ metacognitive growth, disciplinary literacy, and digital citizenship.
Further investigations might also integrate artificial intelligence and adaptive analytics to enhance personalization, or
explore the use of immersive technologies such as augmented and virtual reality to deepen contextual historical
understanding. Comparative studies across regions or curricula could evaluate the model’s adaptability to varied
pedagogical cultures. By advancing these research directions, scholars can build upon the novelty of this work—
specifically its fusion of critical and historical thinking frameworks within a competency-based digital platform—
thereby enriching the theoretical and practical foundations of digital pedagogy and cognitive learning design in the
21st century.
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