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Digital teaching materials are increasingly needed to support flexible 

and interactive history learning in higher education. However, the 

integration of MOOC-based learning with case method pedagogy 

remains limited, particularly in topics related to the Hindu–Buddhist 

Kingdoms in Indonesia. This study employed a research and 

development design using the ADDIE model, consisting of analysis, 

design, development, implementation, and evaluation stages. The 

developed product was a MOOC-based digital teaching material that 

integrated historical content, visual media, maps, infographics, 

simulations, and case-based exercises. The implementation involved 

33 students from History Education study programs in state 

universities in the Yogyakarta and Semarang regions. Data were 

collected through observation, interviews, focus group discussions, 

documentation, and pretest-posttest assessments. The quantitative 

data were analyzed using the Shapiro–Wilk normality test and the 

Wilcoxon Signed-Rank Test. The findings showed an increase in 

students’ learning outcomes after the intervention. The mean pretest 

score was 70.00, while the mean posttest score increased to 83.06. The 

Wilcoxon Signed-Rank Test indicated a statistically significant 

difference between pretest and posttest scores (p < 0.05), suggesting 

improved understanding of the Hindu–Buddhist Kingdom material 

after using the MOOC-based digital teaching materials. The findings 

indicate that MOOC-based digital teaching materials integrated with 

the case method have potential as an alternative instructional 

resource for history learning in higher education. However, this 

study measured learning outcomes rather than critical thinking or 4C 

skills directly. Further studies using control groups and validated 

instruments are needed to examine broader competency 

development. 
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1. INTRODUCTION 

The rapid development of information and communication technology has transformed educational 

practices and encouraged higher education institutions to adopt more flexible, interactive, and student-
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centered learning environments. In the context of 21st-century education, learning is no longer limited to 

the transmission of knowledge but is expected to facilitate active engagement, independent learning, 

collaboration, and problem-solving. The integration of technology into instruction provides opportunities 

for lecturers to design digital learning materials that are accessible beyond classroom boundaries and 

responsive to students’ learning needs. In this regard, technological pedagogical content knowledge 

becomes essential because effective digital learning requires not only mastery of content but also 

appropriate pedagogical strategies and technological integration (Mishra & Koehler, 2006). 

One form of technology-enhanced learning that has gained increasing attention is Massive Open 

Online Courses, or MOOCs. MOOCs provide structured online learning environments that may include 

learning modules, videos, reading materials, discussion forums, quizzes, and independent learning 

activities. Their flexibility allows students to access materials anytime and anywhere, making them 

relevant for higher education learning models that demand autonomy and continuous engagement. 

Ruipérez-Valiente (2020) explains that MOOC-based learning can support large-scale and flexible 

learning through digital platforms, although its effectiveness depends on instructional design, learner 

interaction, and contextual relevance. Therefore, MOOCs should not merely function as repositories of 

digital content but should be designed as pedagogically meaningful learning environments. 

In history education, the use of digital learning materials is particularly important because historical 

learning requires students to understand chronology, causality, context, interpretation, and the 

relationship between past and present events. History learning should not be reduced to memorizing 

facts, dates, and figures; rather, it should develop students’ ability to analyze historical sources, construct 

arguments, and reflect on historical values. Thorp and Persson (2020) emphasize that historical thinking 

is central to history education because it enables learners to interpret the past critically and meaningfully. 

Similarly, Wineburg (2018) argues that learning history requires disciplined ways of thinking, including 

sourcing, contextualization, and corroboration. These abilities are highly relevant to preparing students 

to become reflective and informed citizens. 

Despite the potential of digital technology, history learning in many contexts still tends to rely on 

conventional approaches, such as lectures, textbooks, and teacher-centered explanations. Such 

approaches may limit students’ opportunities to explore historical problems, discuss multiple 

perspectives, and relate historical materials to contemporary issues. This condition indicates the need for 

innovative teaching materials that combine digital accessibility with active learning strategies. The topic 

of the Hindu–Buddhist Kingdoms in Indonesia, for example, contains rich historical content related to 

political development, trade networks, cultural interaction, religious transformation, and heritage 

preservation. These materials can be meaningfully developed into digital learning resources supported 

by maps, infographics, simulations, and contextual cases. 

The case method is a relevant pedagogical approach for strengthening history learning because it 

encourages students to analyze real or contextual problems, discuss alternative interpretations, and 

formulate reasoned conclusions. Case-based learning allows students to connect historical knowledge 

with complex situations that require interpretation and decision-making. Reyes-Parra et al. (2024) 

highlight the importance of historical and critical thinking in educational contexts, particularly in helping 

students analyze evidence and develop reasoned judgments. Through case-based activities, students are 

not only expected to understand historical content but also to engage in inquiry, discussion, and 

reflection. This approach is consistent with constructivist learning theory, which views learners as active 

constructors of knowledge through experience, interaction, and reflection (Schunk, 2012, 2022). 

Based on this background, the development of MOOC-based digital teaching materials integrated 

with the case method is considered a promising alternative for improving students’ understanding of 

history, especially on the topic of the Hindu–Buddhist Kingdoms in Indonesia. However, the 

implementation of such digital teaching materials needs to be examined empirically to determine whether 

they are associated with improved student learning outcomes. Therefore, this study aims to develop 

MOOC-based digital teaching materials using the ADDIE model and to examine changes in students’ 

understanding before and after the implementation of the learning materials. The study focuses 
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specifically on students’ learning outcomes, while broader competencies such as critical thinking and 4C 

skills are positioned as potential areas for further investigation using more specific and validated 

instruments. 

2. METHODS  

This study employed a research and development (R&D) design using the ADDIE model, which 

consists of five stages: analysis, design, development, implementation, and evaluation. The R&D 

approach was selected because the study aimed to develop MOOC-based digital teaching materials and 

examine their implementation in history learning. The ADDIE model provided a systematic framework 

for identifying learning needs, designing instructional materials, developing digital learning products, 

implementing the product in a learning setting, and evaluating their impact on students’ learning 

outcomes. 

The study was conducted in History Education study programs at state universities in the 

Yogyakarta and Semarang regions. The participants were 33 undergraduate students who took part in 

the implementation of the MOOC-based digital teaching materials on the topic of the Hindu–Buddhist 

Kingdoms in Indonesia. The participants were selected purposively based on their relevance to the 

learning topic and their involvement in the course in which the developed materials were implemented. 

The study focused on students’ understanding of historical content before and after the learning 

intervention. 

The development process followed the five stages of ADDIE. In the analysis stage, the researchers 

identified learning needs through observation, interviews, focus group discussions, and documentation. 

This stage examined existing history learning practices, students’ learning difficulties, the availability of 

digital resources, and the need for more interactive teaching materials. The analysis also focused on the 

suitability of the Hindu–Buddhist Kingdom topic for digital and case-based learning. 

In the design stage, the researchers prepared the structure of the MOOC-based teaching materials. 

This included determining learning objectives, organizing the content sequence, preparing storyboards, 

selecting media components, and designing case-based learning activities. The materials were designed 

to include historical explanations, maps of Hindu–Buddhist Kingdom distribution, trade and shipping 

route maps, infographics, summaries, visual media, simulations, and case-based exercises. The case 

method was integrated to encourage students to analyze historical problems and connect historical values 

with contemporary issues. 

In the development stage, the instructional design was converted into MOOC-based digital teaching 

materials. The product was developed for access through digital devices such as computers, laptops, and 

mobile devices. The learning materials included textual content, visual materials, maps, infographics, 

videos, and practice questions. The developed product was reviewed and revised based on feedback 

related to content accuracy, language clarity, media presentation, and instructional suitability. Revisions 

were made to improve the quality and usability of the product before implementation. 

In the implementation stage, the MOOC-based digital teaching materials were used in history 

learning activities. Before the intervention, students completed a pretest to measure their initial 

understanding of the Hindu–Buddhist Kingdom material. They then participated in learning activities 

using the developed MOOC materials and case-based tasks. After the intervention, students completed a 

posttest to measure changes in their understanding after using the digital teaching materials. 

In the evaluation stage, the researchers evaluated both the development process and the 

implementation results. Formative evaluation was carried out during the analysis, design, and 

development stages through feedback and revision. Summative evaluation was conducted by comparing 

students’ pretest and posttest scores. The evaluation focused on whether students’ learning outcomes 

improved after the use of the MOOC-based digital teaching materials. 
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Figure 1. Research mindset 

At the data analysis stage, data analysis techniques are used, including data collection, data 

reduction, data presentation, verification, and conclusion. 

 

Figure 2. Stages of application of the ADDIE model 

The description of the stages of implementing the ADDIE model, as proposed by Branch (2009), 

includes the following steps: 

1. Phase I Analyze: (a) to reveal an outline of the research carried out, (b) construct the research 

problem, (c) find research gaps, (d) look for novelties in this research, (d) explain the standing 

position and state of the art of the research. To sharpen the analysis of the results of the literature 

study, the research team also conducted observations and interviews with research resource persons 

including: (1) Lecturers of the History Education Study Program at State University in Yogyakarta-

Semarang, (2) Education Staff (Tendik) of the History Education Study Program at State University 

in Yogyakarta-Semarang, (3) Students of the History Education Study Program at State University 

in Yogyakarta-Semarang. The determination of resource persons is carried out purposively with the 

criteria of the capacity of the resource person in the authority, the scope of the research problem, 

and access to data information needed in the research. 

2. Stage II Design: This stage is carried out by preparing a storyboard to compile a series that will be 

carried out at the development stage. Storyboard making is also carried out for effectiveness and 

ease in the product development process. In addition, content preparation is carried out by creating 

designs that will be used as the main material for making MOOC websites. Content preparation is 
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carried out to simplify and speed up the product preparation process. In addition, the content 

compiled must also be based on accurate sources and according to needs. The next stage is the 

creation of instruments that will be used to collect research data.  

3. Phase III Development: The development stage is carried out based on the results of the initial needs 

analysis and design that will be used as the main material for development. The development of 

MOOCs websites is carried out in accordance with research steps and procedures. Products are 

developed in the form of Android, desktop, and PC-based MOOCs. After the finished product, 

expert validation is carried out using instruments that have been developed to obtain assessment 

results and input. Based on the validation results, the product is revised to produce a more perfect 

product. Expert validation is carried out to obtain assessments, suggestions, inputs, and comments 

from experts on the developed product. Based on the results of the validation, the product is 

repaired according to the suggestions and input of experts. The aspects that the assessment is carried 

out include: assessment of content, materials, and language. 

4. Phase IV Implementation (Implementation): The implementation stage is carried out on people 

living in the research area. Implementation is carried out by conducting a pretest before using the 

MOOCs website, and a posttest after using the MOOCs website. The trial is carried out after the 

product is declared feasible by an expert. The trial was carried out by providing a test of knowledge 

and public response to the developed product. The results of the product trial are then calculated to 

obtain the results of a community-based assessment of the product before the final stage. 

5. Phase V Evaluation: In this stage, the researcher conducts several stages of evaluation. Every 

development process needs evaluation to get maximum results. In this study, evaluation is carried 

out after the analysis process is carried out, after product design, analysis after the development 

process at the revision stage based on expert input, and finally, evaluation of the implementation of 

the product that has been developed. After evaluation and revision based on the test results, the 

product can be disseminated. 

Data were collected using observation, interviews, focus group discussions, documentation, and 

pretest-posttest assessments. Observation was used to identify learning conditions and student 

engagement during implementation. Interviews and focus group discussions were used to gather 

information about learning needs and responses to the developed materials. Documentation was used 

to support the development and implementation process. The pretest and posttest were used to 

measure students’ understanding of the Hindu–Buddhist Kingdom topic before and after the 

intervention. 

The quantitative data from the pretest and posttest were analyzed using descriptive and inferential 

statistics. Descriptive statistics were used to calculate the mean, standard deviation, minimum score, 

and maximum score. Before conducting the difference test, the Shapiro–Wilk test was used to examine 

data normality because the sample size was fewer than 50 participants. Since one of the datasets did 

not meet the assumption of normality, the Wilcoxon Signed-Rank Test was used to determine whether 

there was a significant difference between students’ pretest and posttest scores. The significance level 

was set at 0.05. The qualitative data from observation, interviews, focus group discussions, and 

documentation were analyzed through data reduction, data presentation, and conclusion drawing to 

support the interpretation of the development and implementation process. 

3. FINDINGS AND DISCUSSION 

3.1 Findings 

This study was conducted to evaluate the effectiveness of innovative learning models in improving 

student learning outcomes in History among university students. History learning in the context of the 

Merdeka Curriculum can be understood not only as a process of transferring knowledge about past 

events, but also as a space for developing historical thinking skills, analyzing the chronology of events, 

cause-and-effect reasoning, and understanding the values of local and national wisdom. In line with 
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the changing paradigm of modern learning that places students at the center of learning activities, this 

study applies learning strategies that require active student involvement through exploratory activities, 

reflective discussions, and problem-solving based on historical cases. The goal is for research 

participants to follow a series of learning stages designed to stimulate thinking skills, cooperation, and 

reasoning abilities. The learning process begins with orientation and identification of prerequisite 

concepts, followed by exploration of the material through visual learning media, study of historical 

documents, and interaction in discussion groups. In the final stage, students reflect and formulate 

conclusions related to the historical phenomena studied. Therefore, this study does not merely measure 

cognitive abilities quantitatively, but also reflects the quality of the learning process that is active and 

meaningful. 

The pretest was conducted before the treatment to measure students' initial abilities related to the 

material. The average pretest score was 70.00 with a standard deviation of 9.199, indicating that, in 

general, students had sufficient basic understanding, but there were still variations in mastery of the 

material between individuals. After the innovative learning process was implemented, a posttest was 

conducted to evaluate the students' final level of mastery of the material. The posttest results recorded 

an average of 13.06 points, indicating a substantial increase in understanding of historical concepts after 

the treatment was given. The higher distribution of pretest scores indicates that the learning approach 

was able to reach students of various ability levels. This also shows that innovative learning strategies 

not only benefit high-achieving students, but also students who were previously in the medium and 

low ability categories. Thus, this learning model has the potential to improve learning outcomes. The 

following are the results of statistical tests on the pretest and posttest results conducted in this study: 

3.1.1 Normality Test 

Table 1. Descriptive Statistics 

Statistic Pretest Value Posttest Value 

Valid (N) 33 33 

Missing 0 0 

Mean 70.000 83.061 

Standard Deviation 9.199 10.886 

Shapiro–Wilk 0.926 0.938 

P-value (Shapiro–Wilk) 0.027 0.058 

Minimum 55.000 65.000 

Maximum 84.000 99.000 

 

The normality test is carried out to find out whether the data of the pretest and posttest results are 

distributed normally before the test is different. Based on the results of the analysis using the Shapiro-

Wilk test on JASP software, the value of p = 0.027 for the pretest value variable and p = 0.058 for the 

posttest value variable was obtained. The decision-making criterion is that if the value of p > 0.05, then 

the data is normally distributed, while if p ≤ 0.05, then the data is not normally distributed. Thus, it can 

be interpreted that the pretest data is not normally distributed because the p-value is less than 0.05, 

while the posttest data is normally distributed because the p-value > 0.05. 

The average pretest score of students is 70.00 with a standard deviation of 9.199, while the average 

posttest score is 83.06 with a standard deviation of 10.886. This shows that after treatment, there is an 

increase in the average score of student learning outcomes. However, because one of the variables did 

not meet the assumption of normality, the test of the difference in learning outcomes between the 

pretest and the posttest was then analyzed using an alternative non-parametric test, namely the 

Wilcoxon Signed-Rank Test, as a substitute for the Paired Sample T-Test.  
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3.1.2 Wilcoxon Signed-Rank Test 

Table 2. Wilcoxon Signed-Rank Test 

Measure 1 Measure 2 W Z df p-value Rank-Biserial 

Correlation 

SE Rank-Biserial 

Correlation 

Pretest Value Posttest Value 0.000 -5.012 — < .001 -1.000 0.197 

 

Based on the results of the analysis using the Wilcoxon Signed-Rank Test on  the JASP software, the 

Asymp.sig value was obtained. (2-tailed) = 0.000 > of significance level 0.05. These results show that 

there is a significant difference between pretest and posttest scores. This means that the treatment given 

in the learning process can have a real influence on student learning outcomes. Thus, the null 

hypothesis (H0) stating that there was no difference in learning outcomes before and after treatment 

was rejected, while the alternative hypothesis (H1) was accepted. These findings indicate that the 

learning approach applied is able to significantly improve students' understanding and learning 

outcomes. 

Table 3. Descriptive Statistics of Pretest and Posttest Scores 

Variable N Mean SD SE Coefficient of Variation 

Pretest Value 33 70.000 9.199 1.601 0.131 

Posttest Value 33 83.061 10.886 1.895 0.131 

 

In the Ranks table, it is shown that the majority of students experience an increase in scores between 

pretest and posttest results. The data shows that the number of Positive Ranks is higher than Negative 

Ranks and Ties, which means that most students get higher posttest scores than pretest scores. This 

pattern illustrates the tendency to increase learning outcomes after the implementation of the learning 

methods used. In other words, learning strategies have been shown to encourage students to be more 

active and understand the material in depth, so that their grades have significantly increased. 

 
Figure 3. Pretest vs Posttest 

The Test Statistics  table shows a value of Z = -4.236 with a p-value = 0.000 (p < 0.05). A negative Z-

value indicates that the posttest data is generally higher than the pretest data. Meanwhile, the 

significance value far below 0.05 confirms the existence of a very significant difference between the two 

data groups. Thus, it can be concluded that the learning treatment provided is effective in improving 

student learning outcomes. These results also reinforce the previous conclusion that the increase in 

grades did not occur by chance, but rather as a direct result of the learning interventions carried out. 

 

 



Al-Ishlah: Jurnal Pendidikan, Vol. 18, 2 (June 2026): 1522-1532 1529 of 1532 

 

Danu Eko Agustinova & A Aman/ MOOC-Based Digital Teaching Materials with a Case Method Approach for Improving Students’ 

Understanding of Hindu–Buddhist Kingdom History 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Raincloud Test 

 

The comparison diagram shows an increase in the average score of student learning outcomes after 

treatment. The average pretest score of 70.00 increased to 83.06 in the posttest. This increase shows the 

positive impact of the learning strategies applied to students' understanding of History concepts. The 

consistent increase in almost all samples reinforces the results of the Wilcoxon  test that the difference is 

statistically significant. Thus, it can be said that the learning approach used succeeds in creating a more 

effective learning atmosphere and supports the achievement of student competencies. 

Based on the results of data analysis using the Wilcoxon Signed-Rank Test,  it was found that there 

was a significant difference between student learning outcomes before and after being given learning 

treatment. The average pretest score of 70.00 increased to 83.06 on the posttest, with the test results 

showing an Asymp.sig value. (2-tailed) = 0.000 which is smaller than the significance level of 0.05. This 

shows that the learning treatment provided is able to have a positive and significant impact on 

improving students' History learning outcomes. The majority of students experienced an increase in 

scores after the application of the learning method, which was reflected in the positive dominance of 

the ranks in the test results. 

 

3.2 Discussion 

The findings of this study indicate that the implementation of MOOC-based digital teaching 

materials integrated with the case method was associated with improved students’ understanding of 

the Hindu–Buddhist Kingdoms in Indonesia. This improvement is reflected in the increase in the mean 

score from 70.00 in the pretest to 83.06 in the posttest. The Wilcoxon Signed-Rank Test also showed a 

statistically significant difference between students’ scores before and after the intervention. These 

results suggest that the developed digital teaching materials provided a more supportive learning 

environment for students to access, explore, and review historical content through structured online 

resources and case-based learning activities. 

The improvement in students’ learning outcomes may be explained by the characteristics of 

MOOC-based learning, which offer flexibility, accessibility, and structured digital content. Through the 

MOOC platform, students were able to access learning materials beyond the limitations of classroom 

time and space. This flexibility is important in higher education because students are expected to 

develop greater autonomy in managing their learning process. MOOC-based environments can 

support independent learning through modular content, videos, discussion activities, quizzes, and 

other interactive resources, although their effectiveness depends on the quality of instructional design 

and learner engagement (Ruipérez-Valiente, 2020). In this study, the integration of maps, infographics, 
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summaries, simulations, and case-based exercises may have helped students understand historical 

concepts in a more visual, contextual, and meaningful way. 

The findings are also consistent with the technological pedagogical content knowledge framework, 

which emphasizes the importance of integrating technology, pedagogy, and subject matter in effective 

teaching practice (Mishra & Koehler, 2006). The use of MOOC technology alone does not automatically 

improve learning outcomes. Its educational value depends on how digital tools are aligned with 

learning objectives, historical content, and appropriate pedagogical strategies. In this study, the case 

method served as the pedagogical foundation that connected digital materials with analytical learning 

activities. This combination allowed students not only to receive information but also to engage with 

historical problems, examine relationships between events, and interpret historical phenomena. 

From the perspective of history education, the case method is relevant because history learning 

requires more than memorization of facts and chronology. Students need to understand causality, 

context, continuity, change, and the relationship between historical events and contemporary life. 

Historical thinking involves the ability to analyze evidence, contextualize events, and construct 

reasoned interpretations (Wineburg, 2018). Similarly, Thorp and Persson (2020) argue that history 

education should help learners develop meaningful ways of thinking about the past rather than simply 

reproduce historical information. Therefore, case-based activities in the MOOC materials may have 

supported students in making connections between historical knowledge and broader social or cultural 

issues. 

The significant increase in posttest scores also aligns with constructivist learning theory. 

Constructivism views learning as an active process in which students build knowledge through 

experience, interaction, and reflection (Schunk, 2012, 2022). In the context of this study, students 

interacted with digital materials, explored historical cases, and completed learning tasks that 

encouraged them to organize and reconstruct their understanding. Such activities may help students 

move from passive reception of information toward more active meaning-making. This is particularly 

important in history learning, where students are expected to interpret past events based on evidence 

and context. 

Although the findings show positive results, the interpretation must remain cautious. The study 

used a one-group pretest-posttest design without a control group. Therefore, the increase in scores 

cannot be attributed solely to the MOOC-based digital teaching materials with full causal certainty. 

Other factors, such as repeated exposure to the material, students’ prior knowledge, lecturer support, 

or external learning activities, may also have contributed to the improvement. For this reason, the 

results are best interpreted as evidence of improved learning outcomes after the intervention rather 

than definitive proof of the intervention’s effectiveness. 

It is also important to clarify that this study primarily measured students’ cognitive learning 

outcomes related to the Hindu–Buddhist Kingdom material. Although the MOOC-based materials 

were designed to support learning activities associated with 21st-century competencies, this study did 

not directly measure critical thinking, creativity, communication, or collaboration using standardized 

and validated instruments. Consequently, claims regarding the improvement of 4C skills should be 

stated carefully. Future research should include specific instruments or performance-based rubrics to 

assess these competencies more accurately. 

Overall, the findings suggest that MOOC-based digital teaching materials integrated with the case 

method have potential as an alternative instructional resource for history education in higher 

education. The approach supports flexible access to materials, encourages active engagement with 

historical cases, and provides opportunities for students to develop deeper understanding of historical 

content. Future studies should involve larger and more diverse samples, apply experimental or quasi-

experimental designs with control groups, and include validated measures of historical thinking, 

critical thinking, and other 21st-century skills. Such studies would provide stronger evidence regarding 

the broader educational impact of MOOC-based case method learning in history education. 
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4. CONCLUSION  

This study developed and implemented MOOC-based digital teaching materials integrated with 

a case method approach for history learning on the topic of the Hindu–Buddhist Kingdoms in 

Indonesia. The main finding shows that students’ learning outcomes improved after the intervention, 

as indicated by the increase in the mean score from 70.00 in the pretest to 83.06 in the posttest, with the 

Wilcoxon Signed-Rank Test confirming a statistically significant difference between the two scores. 

These results suggest that the developed MOOC-based teaching materials have potential as an 

alternative digital learning resource to support students’ understanding of historical content in higher 

education. However, this study has several limitations. The sample size was relatively small and 

limited to students from selected universities in the Yogyakarta and Semarang regions, which restricts 

the generalizability of the findings. In addition, the study used a one-group pretest-posttest design 

without a control group, so causal claims regarding the effectiveness of the intervention should be made 

cautiously. The study also measured cognitive learning outcomes rather than directly assessing critical 

thinking or other 4C skills using validated instruments. Future research is recommended to involve 

larger and more diverse samples, employ experimental or quasi-experimental designs with control 

groups, and use validated instruments or performance-based assessments to examine the impact of 

MOOC-based case method learning on historical thinking, critical thinking, and broader 21st-century 

competencies. 
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