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Abstract: This study aims to develop and evaluate a digital module for hybrid 
collaborative learning in a Lawn Tennis course within the Merdeka Belajar Kampus 
Merdeka (MBKM) framework. The study employed a Research and Development 
(R&D) design using the ADDIE model, involving 64 students from two universities 
selected through purposive sampling. Data were collected using expert validation 
sheets, observation checklists, student response questionnaires, and learning outcome 
tests. Data analysis combined descriptive statistics and normalized gain (N-gain) 
analysis, supported by comparative analysis of pre-test and post-test results to measure 
learning improvement. The validation results indicated that the module achieved 
feasibility scores above 85% across all aspects, categorized as highly feasible.The 
implementation showed high engagement (85–95%). The N-gain score of 0.56 
(moderate category) indicates a meaningful improvement in cognitive learning 
outcomes, with an average score of 78 and 75% mastery. Technical performance also 
improved, with an average score of 80%. These findings highlight that the module 
effectively improves both theoretical understanding and technical skills while 
supporting collaborative learning within the MBKM framework. 
 
Keywords: Collaborative Learning; Digital Module; Hybrid Learning; Lawn Tennis; 
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Introduction  
 
The rapid development of digital technology has 

created significant opportunities for innovation in 
higher education. Within the framework of the Merdeka 
Belajar Kampus Merdeka (MBKM) policy, universities 
are encouraged to implement flexible, collaborative, and 
student-centered learning models that are aligned with 
21st-century competencies. Hybrid learning, which 
combines online and face-to-face instruction, has been 
widely recognized as an effective approach to enhance 
student engagement and academic performance 
(Hendrowati et al., 2025). Furthermore, in the context of 
Industry 5.0, the integration of digital technology into 

learning processes plays a crucial role in improving 
accessibility, interaction, and learning effectiveness 
(Tahu, 2025). 

One of the strategic approaches to support MBKM 
implementation is the development of digital learning 
modules integrated within hybrid collaborative learning 
environments. Digital modules provide flexible access to 
learning materials, support independent learning, and 
enable cross-institutional collaboration. Previous studies 
have highlighted the importance of web-based systems 
and digital learning tools in supporting MBKM 
programs and modern curriculum implementation 
(Alhayat & J., 2024; Setiani et al., 2024). 
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In the context of physical education, particularly in 
tennis courses, the integration of digital modules within 
hybrid learning environments is highly relevant. Tennis 
learning involves a combination of cognitive 
understanding, technical skills, and physical 
performance, which often requires intensive practice 
and direct supervision. However, practical constraints 
such as limited court availability, time restrictions, and 
instructor availability often hinder optimal learning 
outcomes. Hybrid learning models have been explored 
to address these challenges, showing improvements in 
flexibility and student motivation (Dapat, 2024) 

Several studies have also developed digital and 
blended learning modules for tennis education. These 
include modules integrating instructional videos and 
online resources to support skill acquisition and 
improve technical competence (Damrah et al., 2024; 
Raibowo et al., 2022). While these studies demonstrate 
the effectiveness of digital learning in sports education, 
they are generally limited to single-institution settings 
and focus primarily on instructional media development 
without integrating collaborative learning across 
institutions. 

Despite the growing body of research on digital 
modules and hybrid learning, significant gaps remain. 
First, previous studies tend to emphasize general sports 
learning or isolated instructional contexts, with limited 
focus on tennis as a complex skill-based subject that 
requires the integration of cognitive and motor domains. 
Second, most studies have not explicitly examined the 
integration of digital modules within hybrid 
collaborative learning environments under the MBKM 
framework. Third, prior research predominantly 
employs descriptive approaches, with limited use of 
analytical methods to measure learning improvement, 
such as N-gain analysis. 

Therefore, this study aims to address these gaps by 
developing and evaluating a digital module for tennis 
learning within a hybrid collaborative environment 
across universities under the MBKM program. This 
study not only focuses on product development but also 
applies a more comprehensive analytical approach to 
measure learning effectiveness, thereby providing both 
theoretical contributions and practical implications for 
the implementation of hybrid learning in higher 
education. 
 

Method  
 
This research uses the Research and Development 

(R&D) method with the ADDIE development model, 
which consists of five stages: Analysis, Design, 
Development, Implementation, and Evaluation. This 
model was chosen because it is suitable for developing 
digital learning tools that require a systematic process, 

expert validation, and field testing before being widely 
implemented in hybrid learning within the MBKM 
context. The ADDIE model has also been widely used in 
educational media development research because it 
provides structured stages in producing a usable 
product for the classroom (McKenney & Reeves, 2020). 

This study involved 64 undergraduate 
students enrolled in the Lawn Tennis course from two 
partner universities participating in the MBKM 
program. The participants were selected 
using purposive sampling, considering their active 
involvement in hybrid learning activities. 

The analysis phase was conducted by identifying 
the learning needs for Tennis through curriculum 
studies, observation of the learning process, interviews 
with lecturers, analysis of student readiness, and 
mapping of digital infrastructure available at partner 
universities. The design phase then structured the 
module, including learning objectives, basic tennis 
technique content, synchronous and asynchronous 
activities, individual and collaborative assessment 
rubrics, and a plan for integrating the module into the 
Learning Management System (LMS). 

During the development phase, the modules are 
developed in various media formats such as text, 
technical illustrations, demonstration videos, 
worksheets, and interactive quizzes. The resulting 
product was then validated by content experts, media 
experts, and pedagogical experts using a 1–5 Likert 
scale-based instrument that assessed content accuracy, 
instructional aspects, media appearance, and ease of use, 
as is commonly done in digital learning device 
development research (Reeves, 2015). Expert validation 
was conducted to ensure the module had content 
suitability and pedagogical effectiveness before being 
used in field trials, which aligns with the formative 
evaluation approach in the learning design process 
(Spatioti et al., 2022). Next, the module was 
implemented with students from two partner 
universities within the MBKM scheme through hybrid 
learning that combines field practice, synchronous 
sessions like video conferences, and asynchronous 
activities via an LMS. This hybrid learning model allows 
for learning flexibility while also increasing student 
engagement through structured digital interaction 
(Zhang et al., 2024). The evaluation was conducted 
formatively and summatively to assess the module's 
feasibility, the effectiveness of learning implementation, 
the improvement in student learning outcomes, and the 
quality of collaboration between universities, which 
served as the basis for improvements before the module 
was used more widely. 
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The research instruments used in the development 
of this digital module consist of expert validation sheets, 
observation sheets, student response questionnaires, 
and learning outcome tests. To ensure the quality of the 
instruments, validity and reliability testing were 
conducted. Content validity was established through 
expert judgment involving three experts in sports 
education, instructional design, and educational 
technology. Each expert evaluated the instruments 
based on relevance, clarity, and representativeness of the 
measured constructs. The reliability of the student 
response questionnaire was tested using Cronbach’s 
Alpha coefficient, resulting in a value of α = 0.87, which 
indicates high reliability. This suggests that the 
instrument has strong internal consistency and is 
suitable for data collection in this study. The validity 
process ensures that the instrument accurately measures 
the intended constructs, while reliability testing 
confirms the consistency of the measurement results. 

Expert validation sheets are used to assess the 
module's feasibility from the aspects of material 
substance, instructional design, media appearance, and 
ease of use. This instrument uses a 1–5 Likert scale, 
which is commonly used in learning device 
development research to assess the quality and 
feasibility of the product before field implementation. 
The student response questionnaire was used to 
measure perceptions of material clarity, the quality of 
the hybrid learning experience, and the module's 
support for collaboration within the MBKM scheme, 
following the application of digital system usage 
evaluation in higher education, which utilizes 
questionnaires as the main instrument to assess 
satisfaction and effectiveness in using learning media 
(Solihin et al., 2024).  

Meanwhile, observation sheets are used to assess 
the implementation of learning in both the classroom 
and online sessions, while learning outcome tests are 
used to assess students' competency achievement in 
terms of both tennis technique and theoretical 
understanding.  

Data analysis in this study was conducted using 
descriptive statistical analysis and normalized gain (N-
gain). Descriptive statistics were used to analyze the 
feasibility of the digital module, the implementation 
process, and student responses by calculating mean 
scores and percentages. To measure the improvement in 
student learning outcomes, N-gain analysis was applied 
to pre-test and post-test scores. The N-gain values were 
categorized into low, moderate, and high levels to 
determine the effectiveness of the learning intervention. 
In addition, a comparative analysis of pre-test and post-
test results was conducted to examine the extent of 
learning improvement after the implementation of the 
digital module. 

Figure 1. Development Design of The Tennis Course in The 
Learning Management System 

 
Data analysis in this study was conducted using a 

combination of descriptive statistical analysis and 
normalized gain (N-gain) to provide a comprehensive 
evaluation of the developed digital module. Descriptive 
statistics were used to analyze the feasibility of the 
module, the implementation process, and student 
responses by calculating mean scores and percentages. 
This approach is commonly applied in educational 
research, particularly in development studies, to 
systematically describe product quality and learning 
implementation outcomes (Rashid et al., 2019; 
Schoonenboom & Johnson, 2017) 

To examine the effectiveness of the learning 
intervention, N-gain analysis was applied to pre-test and 
post-test scores. The N-gain method is widely used to 
measure the extent of improvement in students’ 
understanding before and after instructional treatment, 
particularly in science and educational research contexts 
(Meltzer, 2002). The resulting N-gain values were then 
categorized into low, moderate, and high levels to 
determine the effectiveness of the digital module in 
improving student learning outcomes. 

Furthermore, a comparative analysis of pre-test and 
post-test results was conducted to identify the 
magnitude of learning improvement after the 
implementation of the digital module. This analysis 
allows for a clearer interpretation of how the 
intervention influences student performance, 
particularly in both cognitive understanding and 
technical skill acquisition. Such an approach is essential 
in hybrid learning research, where multiple learning 
modes are integrated and require comprehensive 
evaluation (Ansari et al., 2023; Hrastinski, 2019). 

The integration of descriptive analysis and N-gain 
provides stronger analytical rigor compared to purely 
descriptive approaches, as it not only describes learning 
outcomes but also quantifies the level of improvement 
achieved by students. This combined approach 
enhances the validity of the findings and supports a 
more robust interpretation of the effectiveness of hybrid 
collaborative learning within the MBKM framework. 
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The data analysis technique in this study was 
conducted using a descriptive quantitative approach, 
which is suitable for development research because it 
aims to directly describe the level of product feasibility 
and the effectiveness of its implementation without 
hypothesis testing (Sakyi et al., 2020). Data from expert 
validation, observations, and questionnaires were 
analyzed by calculating average scores, achievement 
percentages, and classifying eligibility categories to 
determine the quality of the digital module before and 
after implementation. This type of analysis is widely 
used in the development of digital learning systems 
because it can objectively present user responses and 
learning performance (S. Supriyono, 2022). 
Additionally, student learning outcomes were analyzed 
based on individual and class completion percentages, 
following the learning outcome evaluation approach for 
sports education, which assesses improvements in 
motor skill performance and cognitive achievement 
(Blegur et al., 2023). The results of this analysis were then 
interpreted as the basis for revising and improving the 
module to make it suitable for wider implementation in 
hybrid learning within the MBKM program. The 
assessment score conversion was performed using the 
categorization intervals as shown in Table 1. 

 
Table 1. Instrument Assesment Score Conversion 
Percentage (%) Eligibility Category 

85 – 100 Very Eligible 
69 – 84 Eligible 
53 – 68 Moderate 
37 – 52 Less Eligible 
< 36 Not Eligible 

 

Result and Discussion 
 
The feasibility of the developed digital module was 

evaluated through expert validation involving material, 
media, and pedagogical experts. The results showed that 
the module achieved an average feasibility score of 
above 85% across all assessed aspects, which falls into 
the “very eligible” category. This indicates that the 
module meets the required standards in terms of content 
accuracy, instructional design, media quality, and ease 
of use. 

The implementation of the digital module in hybrid 
learning demonstrated a high level of student 
participation. The percentage of student engagement 
ranged from 85% to 95% across synchronous and 
asynchronous learning activities. Students actively 
participated in face-to-face practice sessions, online 
discussions, and LMS-based assignments, indicating 
that the hybrid learning approach was effectively 
implemented. 

Student responses toward the use of the digital 
module were generally positive. Most students reported 
that the module was easy to use, supported their 
understanding of tennis techniques, and facilitated 
collaborative learning activities. These findings indicate 
that the digital module contributes positively to the 
overall learning experience in a hybrid learning 
environment. 

The results of the learning outcomes analysis 
showed an improvement in students’ cognitive 
achievement after the implementation of the digital 
module. The average pre-test score was 60, while the 
post-test score increased to 78. This improvement 
indicates that the learning intervention had a positive 
impact on students’ understanding of the material. 

To further examine the level of learning 
improvement, N-gain analysis was conducted based on 
pre-test and post-test scores. The results showed that the 
N-gain score was 0.56, which falls into the moderate 
category. This indicates that the digital module 
contributed to a meaningful improvement in students’ 
learning outcomes. 

 
Table 2. N-gain Analysis of Student Learning Outcomes 

Component Pre-test 
Post-

test 
N-gain Category 

Cognitive 60 78 0.56 Moderate 

 
In addition to cognitive improvement, students’ 

technical performance in tennis also showed positive 
results. The average score for technical skills reached 80, 
indicating that the digital module not only supports 
theoretical understanding but also enhances practical 
skill development. 

The findings of this study indicate that the 
developed digital module is feasible and effective in 
supporting hybrid collaborative learning in tennis 
within the MBKM framework. The high feasibility score 
obtained from expert validation suggests that the 
module meets essential instructional and technological 
standards. This supports the view that well-designed 
digital learning resources play a crucial role in 
enhancing the quality of learning, particularly when 
they are developed through systematic instructional 
design processes (Alammary, 2019; Khalil & Elkhider, 
2016). 

The high level of student engagement observed 
during the implementation reflects the effectiveness of 
hybrid learning in facilitating active participation. The 
combination of synchronous and asynchronous learning 
activities allows students to interact, practice, and reflect 
more flexibly. This finding is consistent with recent 
studies indicating that hybrid learning environments 
can improve student engagement and participation by 
providing diverse learning pathways and reducing 
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limitations of time and space (Bidarra et al., 2025; Martin 
et al., 2024). 

The positive responses from students further 
reinforce the usability and practicality of the digital 
module. Students’ perceptions of ease of use and 
usefulness suggest that the module successfully 
supports both independent and collaborative learning 
processes. This aligns with the Technology Acceptance 
Model, which emphasizes that perceived usefulness and 
ease of use significantly influence the adoption of digital 
learning technologies (Boulton et al., 2019) 

In terms of learning outcomes, the moderate N-gain 
score (0.56) indicates that the digital module contributes 
to a meaningful improvement in students’ 
understanding, although it has not yet reached a high 
level of effectiveness. This suggests that while the 
module is beneficial, further refinement is needed to 
maximize learning gains. Similar findings have been 
reported in previous studies, where digital and hybrid 
learning interventions often result in moderate 
improvements due to variations in student readiness, 
learning environments, and instructional design quality 
(Serwornoo et al., 2024; Vo et al., 2017) 

The improvement in both cognitive and technical 
performance highlights the importance of integrating 
theoretical and practical components in sports 
education. Tennis learning requires not only conceptual 
understanding but also the development of motor skills, 
which can be effectively supported through multimedia-
based instruction and guided practice. The use of video 
demonstrations and structured activities in the module 
likely contributed to this dual improvement, as 
multimedia learning has been shown to enhance both 
knowledge acquisition and skill performance (Dwiyogo 
& Rodriguez, 2020). 

Despite these positive findings, the moderate level 
of improvement suggests that the implementation of the 
module can be further optimized. Factors such as the 
level of student interaction, feedback mechanisms, and 
the intensity of practice sessions may influence learning 
outcomes. Therefore, future development should focus 
on enhancing interactivity, providing more adaptive 
feedback, and integrating advanced technologies to 
better support individualized learning in hybrid 
environments. 

Overall, this study contributes to the growing body 
of research on digital and hybrid learning by providing 
empirical evidence from a specific context, namely 
tennis learning within the MBKM framework. While 
previous studies have largely focused on general 
subjects, this research highlights the application of 
hybrid collaborative learning in sports education, 
offering both theoretical and practical implications for 
higher education institutions. 
 

Conclusion  

 
This study concludes that the developed digital 

module for hybrid collaborative learning in tennis 
within the Merdeka Belajar Kampus Merdeka (MBKM) 
framework is valid, practical, and moderately effective. 
The high feasibility scores indicate that the module 
meets instructional and technical standards, while its 
implementation demonstrates the ability to support 
active student engagement in both synchronous and 
asynchronous learning environments. 

The findings also show that the module contributes 
to improving students’ learning outcomes, as indicated 
by the moderate N-gain value. This suggests that the 
integration of digital modules in hybrid learning can 
enhance both cognitive understanding and technical 
skill development in sports education, particularly in 
tennis learning, which requires the integration of theory 
and practice. 

From a practical perspective, this study provides an 
applicable model for implementing hybrid collaborative 
learning across universities within the MBKM program. 
The use of structured digital modules can support 
learning flexibility, facilitate collaboration, and improve 
learning effectiveness in higher education. However, the 
level of improvement achieved remains in the moderate 
category, indicating the need for further refinement. 
Future research is recommended to incorporate more 
interactive features, adaptive feedback mechanisms, and 
advanced digital technologies to optimize learning 
outcomes. In addition, broader implementation across 
different contexts and subjects is needed to strengthen 
the generalizability of the findings. 

Overall, while the novelty of this study is 
positioned at a moderate level due to the widespread use 
of the ADDIE model and hybrid learning approaches, its 
contribution lies in the specific application within tennis 
learning and the integration of collaborative hybrid 
learning in the MBKM context. 
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