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Abstract 
This study aimed to empower the collaboration skills of Class VII B students at SMP 
Laboratorium UM through the implementation of the Game-Based Learning model 
using the Secret.Mission game in science learning on the topic of Physical and 
Chemical Changes. The study was motivated by the low level of students’ collabo-
ration skills, as indicated by previous classroom assignments that were mostly 
completed individually rather than collaboratively in groups. The study employed 
the Lesson Study approach, which consisted of three stages: Plan, Do, and See. 
During the planning stage, the Lesson Study team collaboratively designed learn-
ing modules, game scenarios, instructional media, and observation instruments. 
In the implementation stage, students participated in the Secret.Mission game 
through group-based missions requiring communication, teamwork, and problem-
solving skills. Observation results showed that most students actively engaged in 
collaborative activities during the learning process. The findings revealed that the 
implementation of the Secret.Mission game successfully empowered students’ 
collaboration skills, as reflected in several indicators, including accepting as-
signed group membership (90%), respecting differences of opinion (84%), actively 
contributing (75%), accepting group agreements (78%), and helping peers experi-
encing difficulties (66%). Therefore, the Secret.Mission game can serve as an inno-
vative and interactive learning strategy to strengthen collaboration skills in junior 
high school science learning. 

1. Introduction 
Collaboration skills are among the essential 21st-century competencies in the learning pro-

cess. According to Zubaidah (2019), students today are no longer expected to excel only in math-
ematics, reading, and writing, but also need to develop higher-order thinking skills and other 
competencies commonly referred to as 21st-century skills. Riaz and Din (2023) stated that col-
laboration and teamwork have become necessities and major trends in the 21st century, serving 
as important skills in all areas of life. Collaboration skills can be de�ined as behavioral skills in 
which a group of individuals work together and function as a team to achieve speci�ic goals (Pe-
rumal, 2024). In the educational context, these skills not only encourage active student partici-
pation but also improve learning outcomes through peer interaction and discussion. 

However, several studies have shown that students’ collaboration skills remain relatively 
low. Ramı́rez et al. (2023) reported that af�inity-based groups demonstrated higher levels of 
friendship, but lower levels of cooperation compared to control groups. Furthermore, Zha et al. 
(2025) found that when team tasks and individual tasks were assigned simultaneously, the com-
pletion rate of team tasks was consistently lower than that of individual tasks. This condition 
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negatively affects students’ conceptual understanding, particularly in topics requiring in-depth 
discussion. 

A similar problem was identi�ied in Class VII B of SMP Laboratorium Universitas Negeri 
Malang. Based on the author’s experiences during the Teaching Practicum Program (PPL I and 
PPL II), students’ collaboration skills were still low. This issue was evident from several assign-
ments given by the teacher during classroom meetings. Tasks that were intended to be com-
pleted collaboratively were instead completed individually by most students. Further observa-
tions revealed that several students were not chosen by their peers to join study groups. This 
�inding indicates that students’ sense of empathy and concern for one another remains low. The 
lack of social awareness and willingness to cooperate demonstrates that social interaction and 
collaborative skills have not yet been optimally developed in the classroom learning process. 
Therefore, the researcher proposed an innovative and enjoyable learning model that could in-
crease students’ interest in working collaboratively. One of the learning approaches considered 
suitable is the Game-Based Learning approach. 

Game-Based Learning has increasingly attracted attention because of its positive effects on 
cognitive processes and student engagement (Leitner et al., 2023). Monalisa (2023) de�ined 
Game-Based Learning as a game-oriented learning model that integrates games into education 
to enhance learning activities. This model is designed to create a more interactive, engaging, and 
enjoyable learning environment for students. Research conducted by Lopez-Fernandez et al. 
(2023) demonstrated that Game-Based Learning in face-to-face settings can improve several as-
pects of the learning experience, including enjoyment gained through gameplay. Similarly, Puga 
(2022) explained that Game-Based Learning can promote teamwork and collaboration among 
students. In addition, Katual et al. (2023) revealed that integrating educational games into learn-
ing signi�icantly enhances students’ critical thinking and problem-solving skills, especially when 
combined with challenge-based approaches. The game implemented in this study was the Secret 
Mission game. 

The Secret Mission game is a game-based learning activity that integrates hidden missions 
or secret tasks for each group member. Each student is assigned a speci�ic responsibility known 
only to themselves and must accomplish it for the success of the group. This mechanism encour-
ages students to actively communicate, collaborate, and support one another in completing the 
tasks. The stages of the Game-Based Learning model using the Secret Mission game are as fol-
lows: (1) students are instructed to form groups and directed to the game arena; (2) each group 
discusses and determines which clue will be taken; (3) the explorer and navigator representa-
tives from each group stand in designated places determined by the teacher, while the navigator 
covers the explorer’s eyes to prevent cheating; (4) the teacher starts a stopwatch and gives �ive 
minutes for the explorer and navigator to retrieve the agreed clue and return to their teammates; 
(5) the retrieved clue is discussed within the group to determine the location of the next clue; 
and (6) the teacher restarts the stopwatch and gives students 25 minutes to solve the problem 
contained in the next clue. In this game, clues serve as important learning media that bridge 
instructional content and gameplay activities, making the learning process more enjoyable and 
meaningful. 

Strouse et al. (2024) suggested that printed media should be used more frequently for ed-
ucational purposes. In this context, printed media are considered one of the supporting elements 
of Game-Based Learning, particularly when discussing types of educational games (Sousa et al., 
2023). Printed media that can be used in educational games include educational game cards, 
board games, and printed activity sheets or puzzles (Yaman et al., 2024). The Secret Mission game 
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utilizes printed puzzle cards containing clues. Each clue indicates the location of the next clue in 
the form of educational game cards. These educational game cards contain practical activity in-
structions designed to help students’ complete activity sheets collaboratively and systematically. 

One advantage of Game-Based Learning is its psychological motivational aspect, which al-
lows students to interact with educational materials in a more enjoyable and dynamic way (Lisa 
& Muthohar, 2024). Adipat et al. (2021) noted that learning processes associated with adventure 
games can improve players’ general abilities to identify solutions to problems. This becomes 
highly relevant when applied to dif�icult topics such as Physical and Chemical Changes. This topic 
is considered challenging because misconceptions frequently occur. Students often struggle to 
distinguish between physical changes, which only involve changes in the form or state of matter, 
and chemical changes, which produce new substances. Mualifah and Rahayu (2023) reported 
that 26.66% of students experienced misconceptions regarding this topic. 

Although Game-Based Learning offers several advantages, this approach is not without lim-
itations. Clear articulation of research limitations contributes to improving the accuracy of study 
descriptions and supports the validity of interpretations of the �indings (Smith et al., 2022). Lim-
itations in educational research generally relate to the learning methods used, the participants 
involved, and the curriculum implemented (Aslam et al., 2024). In this study, the limitations in-
clude the implementation of Game-Based Learning through the Secret Mission game, the involve-
ment of Class VII B students at SMP Laboratorium UM, and the use of the Merdeka Curriculum 
on the topic of Physical and Chemical Changes. Based on the explanation above, this learning 
model is expected to be appropriate for implementation in Class VII B of SMP Laboratorium UM, 
where greater interaction among students is needed to foster collaboration skills and improve 
conceptual understanding. Therefore, the purpose of this study is to empower junior high school 
students’ collaboration skills through science learning using the Secret Mission game. 

2. Method 
This study employed Lesson Study as the instructional approach to obtain an in-depth un-

derstanding of students’ collaboration skills in science learning through the implementation of 
the Secret Mission game based on the Game-Based Learning model. The study was conducted in 
February 2025 and involved a Lesson Study team consisting of science teachers, while the re-
search participants were students of Class VII B at SMP Laboratorium UM. The collected data 
included students’ responses to the implementation of the game-based learning model and their 
collaboration skills in science learning, particularly on the topic of Physical and Chemical 
Changes. 

The learning process adopted the Lesson Study stages proposed by Lestari et al. (2023), 
which consist of planning (plan), implementation (do), and re�lection (see). The �irst stage in-
volved studying the curriculum and determining the learning objectives. In this stage, the 
teacher selected learning materials that were appropriate to students’ needs and developmental 
levels. The teacher also identi�ied the learning objectives and expected competencies to be 
achieved. Furthermore, the Game-Based Learning approach was adjusted to accommodate stu-
dents’ learning needs, and the Secret Mission game scenario was developed in accordance with 
the science material being taught. 

The second stage focused on designing the learning process (plan). During this stage, the 
teacher selected and prepared suitable learning materials and instructional tools. Strategies for 
implementing Game-Based Learning were determined, and the procedures for conducting the 
Secret Mission activity in science learning were designed. In addition, the Lesson Study team 
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agreed on the observation techniques and instruments that would be used to measure students’ 
collaboration skills. 

The third stage was the implementation and observation of the learning process (do). In 
this stage, the model teacher implemented the Secret Mission game-based learning activity in 
Class VII B at SMP Laboratorium UM. Meanwhile, the Lesson Study (LS) team conducted obser-
vations to record students’ responses and interactions throughout the learning process. The ob-
servers also focused on how students collaborated in completing the learning missions. 

The fourth stage involved conducting re�lection (see). At this stage, the model teacher and 
the LS team held collaborative discussions regarding the results of the learning implementation. 
They analyzed the effectiveness of the Secret Mission-based learning activity in identifying stu-
dents’ collaboration skills. Recommendations and improvements for optimizing the implemen-
tation of game-based learning were also formulated. Finally, the re�lection results were docu-
mented for future development and improvement of the learning process. 

The �inal stage was clinical supervision. In this stage, the supervising teacher and the LS 
team provided feedback regarding the implementation of the game-based learning activity. The 
student teacher then evaluated the effectiveness of the strategies that had been applied. The re-
sults of the supervision were subsequently used as evaluation materials to improve future learn-
ing activities. 

The instrument used to measure students’ collaboration skills in this learning activity con-
sisted of �ive indicators adapted from Sufajar and Qosyim (2022). These indicators included stu-
dents’ willingness to accept assigned group membership, respect for differing opinions, active 
contribution to group activities, acceptance of group agreements, and willingness to help peers 
experiencing dif�iculties. These indicators were used to observe and evaluate students’ collabo-
rative behavior during the implementation of the Secret Mission game-based learning activities. 

Table 1. Collaboration Skills Instrument 

No. Indicator Description 
1 Accepting as-

signed group 
membership 

Students demonstrate openness and willingness to join and cooperate 
with groups assigned by the teacher voluntarily and without objection. 

2 Respecting dif-
ferences of opin-
ion 

Students listen attentively to their peers’ opinions, avoid imposing their 
own views, and demonstrate tolerance toward differing perspectives. 

3 Actively contrib-
uting 

Students voluntarily and consistently provide ideas, assistance, or com-
plete group tasks without being instructed. 

4 Accepting group 
agreements 

Students demonstrate commitment to rules or decisions that have been 
mutually agreed upon within the group. 

5 Helping peers 
with experienc-
ing difficulties 

Students voluntarily offer assistance to peers who experience difficul-
ties in understanding the material or completing tasks by re-explaining 
concepts, providing examples, or accompanying them until they gain 
better understanding. 

Source: Adapted from Sufajar & Qosyim (2022). 

3. Results and Discussion 
This study collected observational data during the learning process using the Lesson Study 

approach. Data obtained from 32 students of Class VII B were analyzed to identify the imple-
mentation of the Secret Mission game in empowering junior high school students’ collaboration 
skills. The results obtained during the planning (plan) stage indicated that the selected learning 
model was appropriate to students’ needs, namely Game-Based Learning. The game used in this 
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learning model was Secret Mission, which was designed to identify students’ engagement 
through challenges, secret missions, and practical activities that had to be completed collabora-
tively in groups. The Lesson Study team agreed on several techniques used during the learning 
process, including: (1) observation sheets to identify observers’ responses toward students’ col-
laboration skills; (2) student worksheets used during the learning activities; and (3) question-
naires to identify students’ responses toward the Secret Mission-based learning activities. After 
the planning stage was completed, the implementation (do) stage was carried out. The observa-
tion results of students’ collaboration skills are presented in Table 2. 

Table 2. Observation Results of Students’ Collaboration Skills 

No. Indicator Number of Students Percentage (%) 
1 Accepting assigned group membership 29 90 
2 Respecting differences of opinion 27 84 
3 Actively contributing 24 75 
4 Accepting group agreements 25 78 
5 Helping peers experiencing difficulties 21 66 

After the implementation (do) stage was completed, the reflection (see) stage was con-
ducted. The results showed that the implementation of the Secret Mission game encouraged stu-
dents to demonstrate their collaboration skills during the learning process. Nevertheless, sev-
eral students had not fully demonstrated optimal collaboration skills. To address this issue, fur-
ther evaluation is needed regarding factors influencing students’ participation, such as their un-
derstanding of instructions, confidence in communication, and group dynamics. In addition, re-
inforcement strategies, such as providing additional guidance or adjusting the game rules, may 
help encourage all students to participate more actively in collaborative activities. 

Collaboration skills are essential in science learning because science education does not 
only focus on factual knowledge and principles but also emphasizes the process of discovery 
(Balazinec et al., 2024). Therefore, collaboration skills enable students to work together in de-
signing experiments, collecting and analyzing data, and solving problems critically and crea-
tively. Through group work, students can discuss ideas, exchange opinions, and develop a 
deeper understanding of scientific concepts. In the context of Lesson Study, students’ collabora-
tion skills are further strengthened because this approach encourages teachers to collabora-
tively design, observe, and reflect on the learning process. Lesson Study emphasizes the im-
portance of collaborative learning, both among students and among teachers, in improving the 
quality of science learning. 

3.1. Planning Stage (Plan) 
The planning activities were conducted through collaborative mentoring sessions to design 

the game and determine the extent to which science material could be integrated into the im-
plementation of the Secret Mission game in learning activities. Fitriati et al. (2023) stated that 
lesson-planning skills are essential teacher competencies for carrying out instructional tasks ef-
fectively and efficiently. Discussions during the planning stage began with mapping the scope of 
learning materials relevant to strengthening students’ collaboration skills in the classroom. At 
this stage, the teacher gained a comprehensive understanding of the learning flow that would 
be implemented. The teacher then planned the lesson in detail by using curriculum materials 
and designing more student-centered learning activities (Dibaba et al., 2024). The teacher for-
mulated the learning focus by preparing lesson plans based on the Secret Mission strategy. Dur-
ing the planning stage, the Lesson Study team, consisting of the supervising lecturer, mentor 
teacher, and peers, collaboratively prepared teaching modules using the Game-Based Learning 
model. In addition, the team designed the procedures of the Secret Mission game in science 
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learning, prepared the instructional media, and agreed on the observation techniques used to 
measure students’ collaboration skills. 

 

Figure 1. Supervising lecturer, mentor teacher, and peers conducting a discussion. 

The results of the discussion included determining the learning topic of Physical and Chem-
ical Changes, designing the Secret Mission game procedures as described in the introduction sec-
tion, preparing printed media in the form of clue cards and instruction cards, developing teach-
ing modules using the Game-Based Learning model, preparing student worksheets, observation 
sheets to identify observers’ responses toward students’ collaboration skills, and questionnaires 
to identify students’ responses toward the Secret Mission-based learning activities. 

 

Figure 2. Printed media in the form of clue cards and instruction cards. 

3.2. Implementation Stage (Do) 
The implementation (do) stage was conducted offline with 32 students participating in the 

activity. During this stage, the model teacher implemented the learning design that had been 
previously developed, namely science learning through the Secret Mission game. This game-
based learning activity is consistent with the findings of Yeoh et al. (2024), which demonstrated 
that the use of realistic contexts in game-based learning can improve students’ learning out-
comes and collaborative experiences. The learning activities focused on strengthening students’ 
collaboration skills through tasks requiring teamwork, communication, and group responsibil-
ity. 

Observation results showed that most students demonstrated enthusiasm and active en-
gagement during the learning activities. Students were observed discussing, developing strate-
gies, and independently dividing roles within their groups. These findings are consistent with 
the study conducted by Wu et al. (2024), which revealed that active group discussions can im-
prove student engagement and enhance the performance of previously low-achieving students. 
The winning group in the game was the group led by student number 6, which achieved a score 
of 100, while the lowest-scoring group was led by student number 4, which achieved a score of 
25. During this stage, students’ collaboration skills were observed by the observers, and the re-
sults are presented in Table 2. Several field observations are illustrated in Figure 3. 
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(a) 

 
(c) 

 
(c) 

Figure 3. Activities during the implementation of the Secret Mission game: (a) students re-
trieving clue cards, (b) students demonstrating collaboration skills while completing stu-

dent worksheets, and (c) students confirming their answers. 

3.3. Reflection Stage (See) 
Reflection is a feedback stage in which all team members involved in the learning process 

gather to evaluate and discuss various documented events collaboratively. Phua et al. (2024) 
stated that structured group reflection can strengthen professional identity formation through 
the sharing of experiences, emotions, and meanings in educational contexts. The reflection re-
sults indicated that some students initially refused to join newly assigned groups because they 
felt more comfortable working with close friends. Some students also insisted on maintaining 
their own opinions, although they eventually accepted their peers’ perspectives. Several stu-
dents were still not actively contributing to group activities due to lack of confidence, insufficient 
understanding of their roles, or a preference for remaining passive within the group. In addition, 
some students demonstrated limited flexibility in adapting to group decisions. However, all stu-
dents showed concern in helping peers who experienced difficulties. They voluntarily provided 
guidance, explained practical activities, and worked collaboratively to complete the missions. 

Overall, the observers provided feedback to further improve the learning implementation, 
although the overall process had already been considered effective. The suggestions aimed to 
improve several aspects, including time management, variation of learning methods, and stu-
dents’ active participation, in order to make the learning process more effective, engaging, and 
meaningful. Reflection practices and peer assessment have been proven effective in improving 
independent learning engagement and students’ critical thinking skills (Dutta et al., 2023). 

 

Figure 4. Reflection session with the Lesson Study team. 

3.4. Limitations of the Study 
This study has several limitations that should be considered when interpreting the findings. 

First, the implementation of the learning activities was limited to one class, namely Class VII B 
at SMP Laboratorium UM, involving only 32 students. Therefore, the results may not fully 
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represent students with different characteristics or learning environments. Second, the study 
focused specifically on the topic of Physical and Chemical Changes within the Merdeka Curricu-
lum, which may limit the applicability of the findings to other science topics or curricula. Third, 
the learning approach implemented in this study was restricted to the use of the Secret Mission 
game within the Game-Based Learning model. Different game designs or instructional strategies 
may produce different outcomes regarding students’ collaboration skills. 

In addition, the measurement of collaboration skills relied primarily on observation sheets 
and questionnaires, which may involve subjective interpretations from observers and partici-
pants. Time constraints during the implementation stage also limited opportunities for more 
extensive observation and repeated practice of collaborative activities. Furthermore, several 
students were still reluctant to actively participate in group discussions due to differences in 
confidence levels, communication skills, and group dynamics. These factors may have influenced 
the overall effectiveness of the learning process. Therefore, future studies are recommended to 
involve larger and more diverse participant groups, apply the learning model to different science 
topics, and utilize additional assessment methods to obtain more comprehensive findings re-
garding students’ collaboration skills. 

4. Conclusion 
The results of this study indicate that the implementation of Lesson Study contributed to 

making the learning process more systematic and well-directed. In addition, the implementation 
of the Secret Mission game within the Game-Based Learning model was proven to empower stu-
dents’ collaboration skills in science learning. This �inding was re�lected in the achievement of 
several collaboration indicators, including accepting assigned group membership (90%), re-
specting differences of opinion (84%), actively contributing (75%), accepting group agreements 
(78%), and helping peers experiencing dif�iculties (66%). 

However, based on the observation results, several students were still not fully engaged in 
the learning process as expected. Nevertheless, these issues can be improved in future learning 
activities by utilizing the re�lection results obtained through the Lesson Study process. Based on 
the �indings of this study, the following recommendations are proposed. First, the implementa-
tion of the Secret Mission game showed positive results across four collaboration indicators; 
therefore, it should be maintained and strengthened through consistent appreciation and rein-
forcement of positive values toward students. Second, the Secret Mission game requires teachers 
to design clear roles for each group member so that all students are encouraged to actively con-
tribute rather than relying on certain members to complete the missions. Third, active teacher 
guidance should continue to be provided to strengthen students’ empathy, ensuring that stu-
dents maintain awareness of the importance of helping one another during the learning process. 
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