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enhance secondary school students’ understanding of fundamental geography
concepts, specifically for the topics of Wind Direction and Angular Bearings. Despite
proven benefits and positive responses towards multimedia-assisted teaching and
learning, interactive multimedia applications or learning materials for geography
subjects remain limited. Therefore, a systematic design and development of teaching
aids was undertaken by applying the ADDIE instructional design model, which
encompasses the phases of Analysis, Design, Development, Implementation, and
Evaluation. In addition, Vygotsky’s Social Constructivism Theory, which includes

Keywords: scaffolding, peer collaboration, and experiential learning, was integrated into the
Social constructivism theory; game- design and development process of the ExploreGeo Kit. Therefore, this paper provides
based learning; interactive multimedia; educators with insights into developing interactive multimedia that foster enjoyment
addie model; geography and engagement in learning.

1. Introduction

The rapid advancement of technology has revolutionised various sectors, including the field of
education [1]. This development has also driven education in Malaysia to progress in tandem with
global technological advancements through the adoption of technology-based teaching and
emerging instructional approaches, such as game-based learning, which has gained increasing
prominence [2]. This is because the integration of technology in education contributes to improved
student achievement through a variety of methods that support its effective implementation in the
learning process [3]. This approach integrates multimedia elements, including audio and images, to
create an immersive learning environment that simulates real-world scenarios, enhancing students'
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engagement, comprehension, and problem-solving skills [4]. Existing studies indicate that game-
based learning effectively facilitates more efficient knowledge transfer and long-term retention [5].

In the context of secondary school geography education, foundational topics such as Wind
Directions and Angular Bearings are essential for mastering geographical skills and must be
thoroughly understood before progressing to more complex concepts, as highlighted in the Ministry
of Education Malaysia’s Professional Circular Letter No.9 of 2016 [6], which includes topics such as
latitude and longitude, mapping, weather, and climate. In alighment with the Malaysia Education
Blueprint (2013-2025), the revised Geography curriculum under the Integrated Secondary School
Curriculum (KSSM) underscores the mastery of 21st-century skills, which are crucial for students'
holistic development and future workforce requirements [7].

The integration of game-based learning and multimedia technology not only enhances content
delivery but also contributes to the development of essential skills such as collaboration,
communication, and creative thinking [8]. Furthermore, the effectiveness of instructional
implementation also depends on the credibility of the teacher as a facilitator and mentor who is
capable of planning, managing, and coordinating the learning process systematically in alignment
with the objectives set by the curriculum [9].

Although the effectiveness of multimedia-assisted instruction has been widely recognised, this
approach does not necessarily lead to improvements in the mastery of core skills in education [10].
Learning materials that effectively integrate game-based learning remain limited, as most existing
games do not emphasise key principles from learning theories, thus limiting their effectiveness in
supporting meaningful learning. This is because the main challenge in implementing game-based
learning lies in the complexity of game creation and the difficulty of integrating it into the learning
process [11], while most educational games today are generally less capable of capturing players’
interest compared to commercial games [12].

This reveals a significant gap in the availability of innovative educational resources tailored to
foster student engagement and deepen understanding in the subject of geography. In response, this
paper integrates Social Constructivism theory into the development of ExploreGeo Kit, a game-based
interactive learning material crafted to strengthen students’ foundational geographical knowledge.
This initiative promotes deeper learning and supports the advancement of 21%-century educational
goals, particularly in fostering academic excellence and student competencies [13,14].

2. Background of Problem

Geography education in Malaysia has undergone significant transformations in alignment with
national educational requirements and contemporary developments. However, these changes
present various challenges, including a shortage of qualified geography teachers, weaknesses in
teaching strategies, inadequate school facilities, ineffective assessment methods, and the need for
curriculum enhancement [15]. One of the most pressing concerns is students’ difficulty in
comprehending geographical concepts, which directly impacts their academic performance.

Teaching approaches remain predominantly teacher-centred, resulting in low student
engagement and failing to cater to students’ needs, interests, and learning preferences [16-20].
Consequently, many students struggle to grasp fundamental geographical principles, leading to a
decline in interest in the subject [18,20,21]. Furthermore, an overreliance on teaching materials such
as PowerPoint slides, textbook notes, and worksheets has contributed to student disengagement and
boredom [20,22]. Therefore, there is an urgent need to integrate innovative approaches such as
multimedia-based learning to enhance students' understanding and interest in geography [23].
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Weaknesses in teaching strategies and the lack of high-quality teaching materials are among the
key factors contributing to students' poor performance in the subject [19]. Additionally, the abstract
and extensive nature of geographical content poses challenges in developing a clear conceptual
understanding [24]. To address these issues, educators are encouraged to utilise visual media as
teaching aids, as visualisation plays a crucial role in helping students comprehend geographical
concepts related to spatial aspects [25]. Furthermore, instructional materials should be tailored to
students’ cognitive levels and presented concisely to maximise understanding [26]. However,
constraints such as limited time for curriculum delivery restrict opportunities for students to engage
in enrichment and remedial activities essential for their academic development [19,27,28]. Thus, the
enhancement of more innovative and effective teaching strategies is critical to improving the quality
of geography teaching and learning.

In response to these challenges, active learning has emerged as an increasingly recognised
pedagogical strategy due to its proven ability to enhance student engagement, critical thinking, and
deeper conceptual understanding. Grounded in constructivist learning theory, active learning
emphasises student-centred approaches that encourage participation, collaboration, and the
application of knowledge in real-world contexts [29]. The increasing complexity of modern education
necessitates a shift from passive information transmission to instructional strategies that cultivate
higher order thinking skills. Empirical studies indicate that strategies such as collaborative problem-
solving, inquiry-based learning, and peer teaching effectively improve academic performance and
student satisfaction [30]. Moreover, active learning aligns with the principles of Education 4.0, which
emphasises mastery of complex thinking skills required in the digital era and knowledge-based
economy [31].

Despite its advantages, the implementation of active learning faces several challenges, including
resistance from educators accustomed to traditional teaching approaches, resource constraints, and
the need for intensive training for teachers and lecturers [32]. Nevertheless, increasing evidence
underscores the importance of active learning in addressing misconceptions and reinforcing deep
understanding [30]. Interactive learning experiences not only have a positive impact on students’
academic achievement but also support their emotional and social development [29]. Thus, the
integration of active learning is a fundamental necessity to ensure high-quality, dynamic education
that aligns with 21st-century learning needs.

One of the principal theoretical foundations of active learning is Social Constructivism, introduced
by Lev Vygotsky. This theory posits that cognitive development is dependent on social interaction
before internalisation occurs within the learner. According to a previous study [33], learning is an
active process in which students construct knowledge based on prior experiences, rather than
passively receiving information. Although influenced by Jean Piaget’s constructivist learning model,
which was highlighted in a previous study [34], Social Constructivism places greater emphasis on the
role of cultural and linguistic interaction in shaping cognitive development [35]. One of its key
concepts is the Zone of Proximal Development (ZPD), which refers to the difference between a
learner’s ability to solve problems independently and the level of development achievable with
guidance and support [33].

The concept of scaffolding, where structured support is provided, has been proven effective in
helping students tackle more complex tasks with the assistance of more knowledgeable peers or
educators [36]. Furthermore, the theory advocates for collaborative learning, wherein students
interact and benefit from knowledge-sharing with more experienced individuals [37]. While originally
introduced as a learning theory, Social Constructivism has been extensively adapted in modern
pedagogical practices, a study [38] identifying four core principles underpinning its implementation
in the classroom.
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In light of the issues discussed, this study aims to develop a learning material named ExploreGeo
Kit. This kit integrates game-based learning with a learning video. The innovative learning activities
are designed to enhance students’ understanding of geographical concepts. The study will focus on
the effectiveness of learning strategies based on Social Constructivism principles by a study [33] in
strengthening students' comprehension of geography.

3. Development of ExploreGeo Kit

The development phase begins with the production and evaluation of the ExploreGeo Kit. During
this phase, the core components of the kit are developed based on the ADDIE Model and Social
Constructivism Theory to ensure a systematic and effective instructional design. Once these core
components have been fully developed, an evaluation process is conducted to assess the content
validity and effectiveness of the ExploreGeo Kit in supporting a holistic and student-centred learning
approach.

3.1 Analysis Phase

This analysis was conducted to identify the types of challenges faced by students in learning
Geography, in line with findings from previous studies, which indicate that the primary obstacle in
this subject arises from a misalignment between teaching methods and students’ learning styles [39],
as well as students' heavy reliance on conventional teaching approaches, which hinders the
development of geographical skills, particularly in problem-solving [40]. Accordingly, teachers are
encouraged to adopt more effective instructional strategies to create a more interactive, conducive,
and engaging learning environment in the classroom.

To ensure the development of a high-quality learning kit, the researcher conducted interviews
with ten students from a school in the Johor district to gather feedback on the development process
of the ExploreGeo Kit, particularly regarding students’ preferred learning approaches in Geography.
These students were involved solely to provide initial insight during the development phase and do
not represent the actual research sample, as the study is not intended to be generalised to the
broader population but rather focuses on a specially selected sample for an in-depth investigation.
The participants comprised Form 1 students who had undergone Geography lessons and were
randomly selected as respondents for the preliminary study.

During the interview session, students were asked: “What kind of approaches did you prefer in
learning Geography?”. The responses indicated that all students favored the game-based learning
approach, as they perceived it to be more engaging and enjoyable, thereby enhancing their interest
in learning. Students favoured game-based activities as they helped them grasp the topics more easily
while enjoying the learning process. Additionally, students stated that games enhanced their ability
to retain information and facilitated a better understanding of the lesson content.

Findings from a previous study [41] indicate that game-based learning empowers students to
actively engage in the learning process by leveraging prior experiences to solve new problems.
Furthermore, simulation-based games have been proven to accelerate the construction of new
knowledge by providing students with opportunities to test their understanding in an environment
that is both enjoyable and intellectually challenging [42,43].

Therefore, this study applies a game-based learning approach through the ExploreGeo Kit to
facilitate students in constructing new knowledge based on prior experiences acquired in
Mathematics. In this context, students engage in a simulation-based game activity, Treasure Hunt,
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which is designed to require minimal preparatory complexity and can be conducted within an
optimized timeframe to enhance learning efficiency.

3.2 Design Phase

The ExploreGeo Kit is developed based on the principles of Social Constructivism Theory [33] to
enhance the effectiveness of learning in the topics of Wind Directions and Angular Bearings. This
study adapts four key principles outlined by a study [38], namely Previous Experiences, Social Process,
Situated Process, and Metacognitive Process. These principles are systematically integrated into the
development of the ExploreGeo Kit to ensure a meaningful and effective learning experience. The
four key principles of Social Constructivism Theory identified by a researcher [38] are explained as
shown in Table 1 below.

Table 1

Social Constructivism Theory [38]

Principle Definition

Previous Students need sufficient prior knowledge to learn new things and
Experiences make connections

Social Process Social Interaction should be fostered through group discussions
Situated Process Placing the topics in a relevant context is important
Metacognitive Students should be encouraged to become aware of their
Process thinking processes through their learning

Based on the table above, the details of the design for the kit were designed as explained in the
subtopic below.

3.2.1 Previous experiences

Previous Experience refers to the necessity for students to possess sufficient pre-existing
knowledge as a foundation for mastering new concepts. This knowledge plays a crucial role in
establishing connections between prior information and new concepts, thereby strengthening
comprehension and enhancing learning effectiveness. In this study, students had prior knowledge of
using protractors for angle measurement, as introduced in Unit 6: Space of the Year 6 Mathematics
curriculum. Figure 1 illustrates this content, where (a) is sourced from Mathematics Year 6 Sekolah
Jenis Kebangsaan Cina (KSSR Revision 2017) [44], and (b) is sourced from Mathematics Year 6 (KSSR
Revision — Latest Edition) [45]. This foundational knowledge serves as a critical element in supporting
the effective learning of the newly introduced topic.
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Fig. 1. Content of Unit 6: Space in the Year 6 Mathematics Subject: (a) Source from
Mathematics Year 6 Sekolah Jenis Kebangsaan Cina (KSSR Revision 2017) [44] (b)
Source from Mathematics Year 6 (KSSR Revision - Latest Edition) [45]
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Studies conducted by previous researchers [37,39] indicate that students with prior knowledge
are better able to relate new information to existing contexts, thereby facilitating more meaningful
and enduring learning. Accordingly, this study employs a game-based learning approach through the
ExploreGeo Kit to support students in constructing new knowledge based on their previous
experiences acquired in the mathematics subject. This approach aims to train and guide students in
the effective use of protractors for angle measurement, following the procedural steps applied in
Geography. It emphasizes the systematic and structured acquisition of bearing measurement
techniques, ensuring alignment with geographical principles. Figure 2 shows the map used in the
ExploreGeo Kit.
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Fig. 2. Map used in ExploreGeo Kit

Furthermore, quiz-based learning has been shown to accelerate the construction of new
knowledge by providing students with opportunities to test their understanding in an engaging yet
challenging environment [42,43]. Consequently, each checkpoint in this game incorporates a timed
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quiz task, which players must complete within two minutes to receive instructions for progressing to
the next checkpoint, ultimately leading them to exit the zoo area. The quiz questions are designed
based on the topics of Wind Directions and Angular Bearings, aiming to assess students' knowledge
and skills related to these concepts. Figure 3 below presents an example of a quiz question from one
of the checkpoints.
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Fig. 3. Sample quiz question from a checkpoint
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3.2.2 Social process

Social Constructivism Theory emphasizes that social elements, such as conversation, interaction
with others, and the application of knowledge, are fundamental components in achieving learning
objectives. As highlighted in a previous study [38], social interaction through group discussions should
be facilitated, as interactions between students and more knowledgeable peers act as scaffolding
within the ZPD, assisting students in acquiring new knowledge [33]. Therefore, the process of
knowledge construction in this study is reinforced through social interaction and group discussions
that occur as students engage in the game using the ExploreGeo Kit. Figure 4 shows an example of
group discussion questions at one of the checkpoints.
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Based on the sunset below, identify the wind direction of
the following object.
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Fig. 4. Example of group discussion questions at one of the
checkpoints
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Additionally, while engaging in the game, students interact and share knowledge with their group
members as they work collaboratively to complete the tasks assigned at each checkpoint. Group
discussions are essential in this process, enabling students to determine the most accurate answers
required to receive instructions for progressing to the next checkpoint. Thus, the principle of social
interaction within Social Constructivism Theory serves as a catalyst for collaborative learning, where
discussion and cooperation among students enable them to complete tasks more effectively and
overcome learning challenges through peer support. This demonstrates that structured social
interaction can enhance understanding and foster deeper, more meaningful knowledge construction.

3.2.3 Situated process

The Situated Process emphasizes the importance of embedding learning topics within relevant
contexts [38]. Therefore, this study aligns the topics of Wind Directions and Angular Bearings with
appropriate real-world contexts to ensure a holistic and effective instructional approach, thereby
strengthening students' understanding of the dynamic relationships between environmental
elements. The student activities in this study, specifically the gameplay using the ExploreGeo Kit, are
intentionally structured to embed the concept of Wind Directions and Angular Bearings within a
context that is both meaningful and pedagogically relevant.

The ExploreGeo Kit, developed based on twelve game elements [46], is designed to actively
engage students in understanding the topics of Wind Directions and Angular Bearings while ensuring
they can relate this knowledge to real-world contexts. This approach enhances relevance,
practicality, and effectiveness in reinforcing both conceptual understanding and applied skills. As
students’ progress from one checkpoint to the next, they must apply their skills in determining Wind
Directions and measuring Angular Bearings using a protractor, following predefined instructions. An
example of these instructions is illustrated in Figure 5 below.

= |nstruction:

Instruction to Checkpoint 5, after encountering the
Javan Lutung, you receive a map that provides clues to
the location of the Pig-tailed Macaque. However, the
foggy conditions make it difficult to read the angular
bearings. Please refer to the following instructions to
proceed to the location of the Pig-tailed Macaque.

You need to measure an angle of 258° and move exactly
4cm from your current location. If you make a mistake,
you must reanalyse the route on the map, remeasure
the angle and distance to overcome the fog.

Answer: Location — Pig-tailed Macaque

Fig. 5. Sample instructions for advancing to the next checkpoint

Based on Figure 6, students are required to accurately apply their skills in measuring Angular
Bearings using a protractor on a map to ensure precise navigation towards the designated location.
In the event of a measurement error, students must reanalyse the mapped route and carefully
remeasure both the angle and distance to overcome the challenge. This process is designed to
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reinforce students' understanding of the importance of accuracy in measuring Angular Bearings to
reach their destination precisely. Figure 6 shows a protractor used to measure angular bearing.
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Fig. 6. A protractor used to measure angular bearing

Furthermore, at each checkpoint in the ExploreGeo Kit game, students are required to answer a
quiz related to the topics of Wind Directions and Angular Bearings within a two-minute time limit to
receive instructions for proceeding to the next checkpoint. These quiz questions are designed based
on four relevant subtopics within Wind Directions and Angular Bearings, aiming to enable students
to apply these concepts in a practical and meaningful learning context. Figure 7 below illustrates a

quiz question from one of the checkpoints.

5538838888808 8880400400040
L

The information below is related to how to determine
direction using the sun.

What direction is that?
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Fig. 7. Quiz questions at one of the checkpoints
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3.2.4 Metacognitive process

The Metacognitive Process refers to the effort to encourage students to become aware of and
understand their thought processes during learning [38]. Challenging tasks in gameplay have the
potential to enhance students' metacognitive abilities, as such tasks require players to think
creatively, adapt strategies according to the situation, and explore multiple solutions through
discussion and collaboration within their groups to overcome obstacles encountered.

Thus, this study has designed challenging tasks within each checkpoint instruction by integrating
obstacle elements that players must overcome. Players are required to devise optimal strategies to
navigate these obstacles, ensure the selection of the correct route, and apply critical thinking to reach
their intended destination safely. Figure 8 below illustrates an instruction containing obstacle
elements at one of the checkpoints.

= |Instruction:

After the player successfully answers the quiz at
Checkpoint 7, a deer shows the direction to the main
gate to end the journey. A flock of birds blocks the path,
but after a while, they fly away, and you can continue
your journey. Please refer to the following instructions
to proceed to the Main Gate.

You need to determine the direction and measure the
distance accurately to reach the Main Gate. However,
there are obstacles along this route. I|dentify the best
strategy to overcome these obstacles and choose the
most suitable path to reach the destination safely.

Answer: Distance — 4.6 cm, Direction — North

Fig. 8. Instruction containing obstacle elements at one of the
checkpoints

Furthermore, the metacognitive process can be developed through gameplay that provides
immediate feedback when students give incorrect answers. This enables them to identify weaknesses
in their strategies or understanding, analyse the causes of errors, and correct misconceptions. This is
because students are encouraged to actively reflect on, monitor, and evaluate their learning
processes.

Therefore, this study provides immediate verbal feedback from the game moderator on the
answers given by players after responding to quiz questions on the question card, indicating whether
the answer is correct or incorrect. If the answer is correct, the game moderator will announce,
"Congratulations, your answer is correct," and reward the player with two cartoon stickers. However,
if the answer is incorrect, the moderator will state, "Your answer is incorrect, please try again," and
provide a hint to assist the player in arriving at the correct answer. Figure 9 below illustrates a hint
given at one of the checkpoints: (a) Hint 1 and (b) Hint 2.

10
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“When you stand facing the sunrise in the

east, remember that the opposite direction is
PP North

west”

Fig. 9. Hint at one of the checkpoints: (a) Hint 1 (b) Hint 2

Players are given the option to use either Hint 1 or Hint 2. A player who selects Hint 1 and provides
the correct answer will receive one cartoon sticker, whereas a player who chooses Hint 2 will not
receive a sticker, even if their answer is correct. Therefore, players must engage in group discussions
to decide whether to select Hint 1 or Hint 2 to ensure the accuracy of their responses.

Furthermore, reflection plays a crucial role in the metacognitive process, as it involves the ability
to monitor, evaluate, and regulate one's thinking to enhance learning effectiveness. Previous studies
have demonstrated the significance of structured metacognitive reflection in improving cognitive and
decision-making processes. A previous study [40] found that systematically implemented
metacognitive reflection enhances the efficiency of decision-making strategies, while another study
[47] reported that students who engaged in reflection after receiving their test results showed a
significant improvement in academic performance. Additionally, it has been confirmed in a previous
study [48] that post-action reflection significantly enhances students' problem-solving abilities.

Therefore, in this study, after each intervention, students are required to engage in verbal
reflection on their experiences in the game and their learning of the topics Wind Directions and
Angular Bearings. Students are encouraged to evaluate the strategies they employed, the decision-
making processes they undertook, and the improvements needed to enhance their performance in
subsequent gameplay. The goal is to become the winning team by collecting the highest number of
cartoon stickers, answering quiz questions as accurately as possible, and being the first group to
complete the game’s mission.

3.2.5 The interconnection between social constructivism theory principle in learning activities

The interconnection between the four core principles of Social Constructivism Theory — Previous
Experiences, Social Process, Situated Process, and Metacognitive Process is demonstrated in the
design and implementation of learning activities using the ExploreGeo Kit. These principles do not
function in isolation; rather, they form a cohesive pedagogical framework that enhances students’
cognitive and social development. Learning begins with students’ previous experiences, where prior
knowledge serves as a foundation for grasping new concepts. For example, students’ familiarity with
using a protractor in mathematics enables them to apply this skill effectively in measuring angular
bearing in geography. This foundation is further enriched through the social process, where group
discussion and collaboration allow students to share ideas, clarify misunderstandings, and support
each other’s learning within Vygotsky’s ZDP. Peer interaction thus becomes a bridge that connects
existing knowledge to new understanding.

11
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Simultaneously, the situated process embeds learning in a real-world context, which strengthens
the relevance and applicability of the content. By navigating tasks related to Wind Direction and
Angular Bearing within a simulated environment, students can engage with the content in a
meaningful and authentic way. This contextual learning reinforces their comprehension and allows
them to apply theoretical knowledge to practical challenges. These experiences are then internalised
through the metacognitive process, where students are encouraged to reflect on their strategies,
assess their problem-solving methods, and adjust their thinking based on feedback received during
gameplay. Immediate verbal feedback and reflective prompts promote self-regulation and critical
thinking. Together, these four principles create a dynamic and integrated learning environment
where knowledge is co-constructed, contextually grounded, socially supported, and cognitively
processed, resulting in a deeper, more holistic learning experience.

3.3 Development Phase

The development of the ExploreGeo Kit environment begins with establishing clear learning
objectives, aligned with curriculum requirements to enhance students’ understanding of
geographical concepts, develop problem-solving skills, and foster social interaction. This is followed
by the structured and systematic design of the game framework, integrating game-based learning
elements as outlined by previous researcher [46], which include fun, play, rules, problem-solving,
goal, interactivity, interaction, representation, adaptability, outcome & feedback, winning, and
conflict.

The ExploreGeo Kit game is designed as a group-based activity, involving four to five students,
with one student acting as the game moderator, responsible for managing the game and providing
instructions to players throughout its implementation. The gameplay is structured into multiple
checkpoints, each containing tasks and quizzes. The game procedures are meticulously designed to
guide the overall process and clearly define the roles of both players and the game moderator,
ensuring that the game is conducted in an organised, engaging, and pedagogically effective manner.
Figure 10 illustrates the game procedures of the ExploreGeo Kit.

12
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Games in the ExploreGeo Kit
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Fig. 10. Gameplay procedures of the ExploreGeo Kit

The gameplay procedures begin with the game moderator explaining the game rules to the
players. Players progress through several checkpoints, each containing tasks and quizzes related to
the topics of Wind Directions and Angular Bearings. If they answer a quiz correctly, they receive
instructions to proceed to the next checkpoint. However, if they answer incorrectly, a hint is provided
to assist them in finding the correct answer, and they are given another opportunity to retry. This
process is repeated at each checkpoint until players reach the final checkpoint and complete the
game’s mission, escaping from the zoo. To ensure smooth classroom implementation and provide
clear guidance for teachers, a comprehensive user manual has been developed and included in the
kit to support the effective facilitation of game-based learning activities. Figure 11 illustrates the
cover of the ExploreGeo Kit user manual.

13
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3.4 Implementation and Evaluation Phase

Alpha testing was conducted with a small group of students who shared similar characteristics
with the actual study respondents to identify weaknesses in the game design and task structure. The
feedback obtained from this pilot test was used to refine the design and functionality of the
ExploreGeo Kit, ensuring greater effectiveness and alignment with the intended learning objectives.
Once the refinement process was completed, the kit underwent an expert evaluation, where selected
specialists assessed its functionality and design elements before its implementation to ensure its
suitability and quality.

Two educational technology experts with more than seven years of experience in teaching
educational technology were responsible for validating the game-based learning elements and the
principles of Social Constructivism Theory. Meanwhile, two Geography teachers with over ten years
of teaching experience evaluated and verified the accuracy of the quiz content related to Wind
Directions and Angular Bearings. Upon successful validation, the ExploreGeo Kit was deployed by the
actual study respondents as part of the intervention phase.

4. Conclusions

This study highlights the significance of game-based learning in improving secondary school
students’” understanding of fundamental geographical concepts, particularly Wind Directions and
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Angular Bearings. The ExploreGeo Kit, developed based on the ADDIE instructional design model and
Social Constructivism Theory, aims to provide an interactive and engaging learning experience
through game-based activities. While the integration of technology and active learning strategies
enhances student motivation and conceptual understanding, some educators may struggle with its
implementation due to limited pedagogical and technological skills. To address this challenge, the
ExploreGeo Kit is not intended to replace traditional teaching methods entirely but rather to serve
as a complementary tool that diversifies instructional approaches. By fostering an immersive learning
environment, this tool encourages student participation, critical thinking, and collaborative problem-
solving. However, its successful implementation depends on educator readiness, adequate
resources, and proper training. This paper only focuses on the design and development of the kit; the
implementation and analysis of its effectiveness will be conducted after the kit has been validated.
Future research should explore ways to optimize the effectiveness of game-based learning tools in
diverse educational settings to further enhance student engagement and academic achievement.

References

[1] A. A. Halim, N. Dayana, A. Halim, and M. Raharjo, “Semarak International Journal of STEM Education Engaging
Young Minds: A Systematic Literature Review on the Role of Blended Learning Models in Primary Education,”
Semarak International Journal of STEM Education, vol. 5, pp. 14-36, 2025. https://doi.org/10.37934/sijste.5.1.1436

[2]  N.H.Othman andS. Mohamed, “Pendekatan Kelas Berbalik bagi Subjek Matematik Awal dalam Proses Pengajaran
dan Pembelajaran,” Malaysian Journal of Social Sciences and Humanities (MJSSH), vol. 8, no. 4, p. 002202, Apr.
2023. https://doi.org/10.47405/mjssh.v8i4.2202

[3]1 Mohd Erfy Ismail, C. M. F. E. Che Mut, S. Hashim, A. Ismail, R. Abd. Hamid, and I. M. Ismail, “Development of
Augmented Reality Learning Kit for the TVET Course at Vocational College,” Semarak International Journal of STEM
Education, vol. 5, no. 1, pp. 1-13, Mar. 2025. https://doi.org/10.37934/sijste.5.1.113

[4] M. H. M. Chen, S. T. Tsai, and C. C. Chang, “Effects of game-based instruction on the results of primary school
children taking a natural science course,” Educ Sci (Basel), vol. 9, no. 2, p. 79, Jun. 2019.
https://doi.org/10.3390/educsci9020079

[5] C. Lange and J. Costley, “Improving online video lectures: learning challenges created by media,” International
Journal of Educational Technology in Higher Education, vol. 17, no. 1, Dec. 2020. https://doi.org/10.1186/s41239-
020-00190-6

[6] Malaysia, Ministry of Education, “Educational Service Circular of the Ministry of Education Malaysia Number 9 Year
2016: Implementation of the Standard Curriculum for Secondary Schools in Stages Starting from 2017.” Putrajaya:
Federal Government Administrative Centre, 2016.

[71  K.J. E. Hewett, G. Zeng, and B. C. Pletcher, “The Acquisition of 21st-Century Skills Through Video Games: Minecraft
Design Process Models and Their Web of Class Roles,” Simul Gaming, vol. 51, no. 3, pp. 336364, Jun. 2020.
https://doi.org/10.1177/1046878120904976

[8] S.S.Farooq, H. Rahman, S. A. N. Raza, M. Raees, and S. K. Jung, “Design for Game-based Learning Application: An
Effective Integration of Technology to Support Learning,” [EEE Access, pp. 1-1, Nov. 2022.
https://doi.org/10.1109/ACCESS.2022.3221473

[9] F. W. Amran and M. Makhsin, “Semarak International Journal of Innovation in Learning and Education Inovasi
Cerdik Jawi Menggunakan Pembelajaran Kinestatik dan Koperatif Meningkatkan Kemahiran Menulis Jawi dalam
Kalangan Murid Sekolah Rendah Inovasi Cerdik Jawi using Kinesthetic and Cooperative Learning in Improving Jawi
Writing Skill among Primary Pupils,” Semarak International Journal of Innovation in Learning and Education, vol. 2,
pp. 25-35, 2024.

[10] F. Sudrez, J. C. M. Feijéo, I. Chiyén, and M. G. Alberti, “Flipped Learning in Engineering Modules Is More Than
Watching Videos: The Development of Personal and Professional Skills,” Sustainability, vol. 13, no. 21, p. 12290,
2021. https://doi.org/10.3390/su132112290

[11] z.Y. Liu, Z. A. Shaikh, and F. Gazizova, “Using the concept of game-based learning in education,” International
Journal of Emerging Technologies in  Learning, vol. 15, no. 14, pp. 53-64, 2020.
https://doi.org/10.3991/ijet.v15i14.14675

[12] J. D. Lux, A. Budke, and E. Guardiola, “Games versus reality? How game designers deal with current topics of
geography education,” Multimodal Technologies and Interaction, vol. 5, no. 11, pp. 1-26, Nov. 2021.
https://doi.org/10.3390/mti5110070

15


https://doi.org/10.37934/sijste.5.1.1436
https://doi.org/10.47405/mjssh.v8i4.2202
https://doi.org/10.37934/sijste.5.1.113
https://doi.org/10.3390/educsci9020079
https://doi.org/10.1186/s41239-020-00190-6
https://doi.org/10.1186/s41239-020-00190-6
https://doi.org/10.1177/1046878120904976
https://doi.org/10.1109/ACCESS.2022.3221473
https://doi.org/10.3390/su132112290
https://doi.org/10.3991/ijet.v15i14.14675
https://doi.org/10.3390/mti5110070

Progress in Computers and Learning
Volume 4, Issue 1 (2025) 1-17

(13]

(14]

(15]

(16]

(17]

(18]

(19]

[20]

[21]

[22]

(23]

[24]

[25]
(26]

(27]

(28]

[29]

(30]

(31]

(32]

I. G. Budasi, N. M. Ratminingsih, K. Agustini, and M. Y. Risadi, “Power point game, motivation, achievement: The
impact and students’ perception,” International Journal of Instruction, vol. 13, no. 4, pp. 509-522, 2020.
https://doi.org/10.29333/iji.2020.13432a

A. Pramono, P. Pujiyanto, B. D. Puspasari, and N. S. Dhanti, “Character Thematic Education Game ‘AK@R’ of Society
Themes for Children with Malang-Indonesian Visualize,” International Journal of Instruction, vol. 14, no. 2, pp. 179—
196, Apr. 2021. https://doi.org/10.29333/iji.2021.14211a

M. Z. @ S. Ahmad, “Pendidikan Geografi di Sekolah-Sekolah Malaysia: Perkembangan dan Isu Geography Education
in Malaysian Schools: Development and Issues,” no. 4, pp. 1-10, 2016.

S. S. Estawul, L. K. Sababa, and J. Filgona, “Effect of Fieldtrip Strategy on Senior Secondary School Students’
Academic Achievement in Geography in Numan Educational Zone, Adamawa State, Nigeria Effect of Fieldtrip
Strategy on Senior Secondary School Students’ Academic Achievement in Geography in Numan Educational Zone,
Adamawa State, Nigeria,” European Journal of Education Studies, vol. 2, no. 12, pp. 138-154, 2016.
http://dx.doi.org/10.46827/ejes.v0i0.386

J. Filgona and L. K. Sababa, “Effect of Gender on Senior Secondary School Students’ Academic Achievement in
Geography in Ganye Educational Zone, Nigeria,” European Journal of Education Studies, vol. 3, no. 4, pp. 394-410,
2017. http://dx.doi.org/10.46827/ejes.v0i0.593

S. K. Nazimuddin, “Effect of Advance Organizer Model (AOM) on Pupil’s Academic Achievement in Geography - A
Study,” International Journal of Scientific Engineering and Research (IJSER), vol. 3, no. 7, pp. 18-23, 2015, [Online].
Available: www.ijser.in

G. A. Okafor, “Effect of Concept Mapping and Outline Note-Taking Patterns in Students Academic Achievement in
Geography in Secondary Schools in Enugu South Lga of Enugu State,” Journal of Education and Practice, vol. 7, no.
5, pp. 53-60, 2016, [Online]. Available: www.iiste.org

U. S. Putra and M. S. Masruri, “The Effectiveness Comparison Between Inquiry and Problem Based Learning
Towards Geography Learning Outcomes,” Geosfera Indonesia, vol. 4, no. 2, p. 146, Aug. 2019.
https://doi.org/10.19184/geosi.v4i2.10849

H. Tuziin, M. Yilmaz-Soylu, T. Karakus, Y. Inal, and G. Kizilkaya, “The effects of computer games on primary school
students’ achievement and motivation in geography learning,” Comput Educ, vol. 52, no. 1, pp. 68-77, Jan. 2009.
https://doi.org/10.1016/j.compedu.2008.06.008

N. Suarsini, I. Wesnawa, and I. W. Kertih, “Pengembangan Media Pembelajaran Geografi Berbasis Media Sosial
Instagram untuk Peningkatan Motivasi dan Hasil Belajar Siswa,” Jurnal Pendidikan IPS Indonesia, vol. 4, no. 2, 2020.
https://doi.org/10.23887/pips.v4i2.3386

W.Y. Rejeki and M. Mukminan, “Development of Multimedia Learning Geography Based on Adobe Flash to Increase
Students’ Curiosity,” Geosfera Indonesia, vol. 5, no. 3, p. 318, Dec. 2020.
https://doi.org/10.19184/ge0si.v5i3.14765

D. Azis, M. Desfandi, A. W. Abdi, and A. N. Gadeng, “The Identification Misconception in Geography Learning During
Covid-19 Pandemic Using Three-Tier Diagnostic Test,” International Journal of Instruction, vol. 16, no. 4, pp. 87—
100, Oct. 2023. https://doi.org/10.29333/iji.2023.1646a

S. P. Prasetya, “Effect of Learning Media Variation to Increase Interest and Learning Outcomes of Geography,” in
2nd International Conference on Education Innovation (ICEl 2018), 2018, pp. 558-561.

T. Cifci, “Effects of Infographics on Students Achievement and Attitude towards Geography Lessons,” Journal of
Education and Learning, vol. 5, no. 1, p. 154, Jan. 2016. https://doi.org/10.5539/jel.v5n1p154

M. I. M. Caesar, R. Jawawi, R. Matzin, M. Shabhrill, J. H. Jaidin, and L. Mundia, “The Benefits of Adopting a Problem-
Based Learning Approach on Students’ Learning Developments in Secondary Geography Lessons,” International
Education Studies, vol. 9, no. 2, p. 51, Jan. 2016. https://doi.org/10.5539/ies.v9n2p51

M. S. Al Zboon, S. A. D. Al Ghammaz, and M. S. Al Zboon, “The Impact of the Use of YouTube and Facebook on
Students’ Academic Achievement in Geography Course at the University of Jordan for the Bachelor’s Degree,” Mod
Appl Sci, vol. 12, no. 3, p. 164, Feb. 2018. https://doi.org/10.5539/mas.vi2n3pl64

P. Doolittle, K. Wojdak, and A. Walters, “Defining Active Learning: A Restricted Systematic Review,” Teaching and
Learning Inquiry, vol. 11, 2023. https://doi.org/10.20343/teachlearninqu.11.25

R. H. Nehm, S. J. Finch, and G. C. Sbeglia, “Is Active Learning Enough? The Contributions of Misconception-Focused
Instruction and Active-Learning Dosage on Student Learning of Evolution,” Bioscience, vol. 72, no. 11, pp. 1105—
1117, Nov. 2022. https://doi.org/10.1093/biosci/biac073

A. Patifio, M. S. Ramirez-Montoya, and M. Buenestado-Fernandez, “Active learning and education 4.0 for complex
thinking training: analysis of two case studies in open education,” Smart Learning Environments, vol. 10, no. 1, Dec.
2023. https://doi.org/10.1186/s40561-023-00229-x

D. Lombardi et al., “The Curious Construct of Active Learning,” Psychological Science in the Public Interest, vol. 22,
no. 1, pp. 8-43, Apr. 2021. https://doi.org/10.1177/1529100620973974

16


https://doi.org/10.29333/iji.2020.13432a
https://doi.org/10.29333/iji.2021.14211a
http://dx.doi.org/10.46827/ejes.v0i0.386
http://dx.doi.org/10.46827/ejes.v0i0.593
https://doi.org/10.19184/geosi.v4i2.10849
https://doi.org/10.1016/j.compedu.2008.06.008
https://doi.org/10.23887/pips.v4i2.3386
https://doi.org/10.19184/geosi.v5i3.14765
https://doi.org/10.29333/iji.2023.1646a
https://doi.org/10.5539/jel.v5n1p154
https://doi.org/10.5539/ies.v9n2p51
https://doi.org/10.5539/mas.v12n3p164
https://doi.org/10.20343/teachlearninqu.11.25
https://doi.org/10.1093/biosci/biac073
https://doi.org/10.1186/s40561-023-00229-x
https://doi.org/10.1177/1529100620973974

Progress in Computers and Learning
Volume 4, Issue 1 (2025) 1-17

(33]
(34]
(35]

(36]

(37]
(38]
(39]
(40]
[41]
[42]
(43]
(44]
(45]
[46]
(47]

(48]

L. S. Vygotsky, “Mind in society: The development of higher psychological processes”. Cambridge, MA: Harvard
University Press, 1978.

J. Piaget, “The language and thought of the child (2nd ed.)”. Routledge & Kegan Paul, 1959.

I. Verenikina, “Vygotsky in Twenty-First-Century Research,” in World Conference on Educational Media and
Technology 2010, Association for the Advancement of Computing in Education (AACE), 2010, pp. 16—25. [Online].
Available: https://ro.uow.edu.au/edupapers.https://ro.uow.edu.au/edupapers/1022

K. Durairaj and I. N. Umar, “A Proposed Conceptual Framework in Measuring Social Interaction and Knowledge
Construction Level in Asynchronous Forum among University Students,” in Procedia - Social and Behavioral Sciences
176, Elsevier BV, Feb. 2015, pp. 451-457. https://doi.org/10.1016/].sbspro.2015.01.496

R. Al-Abdulkareem and G. C. Hentschke, “Textbooks and Constructivist Pedagogy in Saudi Arabian School
Classrooms,” Journal of Curriculum and Teaching, vol. 3, no. 2, Jul. 2014. https://doi.org/10.5430/jct.v3n2p13

D. Wray, & M. Lewis, “Extending literacy”. London: Routledge Falmer, 1997.

F. D. Fatih, E. Suharini, and T. B. Sanjoto, “Self-Regulation and Problem-Solving Ability on Geography Basic
Knowledge Materials Using the 7E-Learning Cycle Model,” in International Conference on Science and Education
and Technology (ISET 2019), 2020, pp. 229-233.

R. Adanali, “How Geogames Can Support Geographical Education?” Review of International Geographical Education
(RIGEO), vol. 11, no. 1, pp. 215-235, 2021. https://doi.org/10.33403/rige0.855550

S.Y.Chen, J. C. Tsai, S. Y. Liu, and C. Y. Chang, “The effect of a scientific board game on improving creative problem-
solving skills,” Think Skills Creat, vol. 41, Sep. 2021. https://doi.org/10.1016/j.tsc.2021.100921

M. Xu, Y. Luo, Y. Zhang, R. Xia, H. Qian, and X. Zou, “Game-based learning in medical education,” Front Public Health,
no. 11, p. 1113682, 2023.

P. Mikrouli, K. Tzafilkou, and N. Protogeros, “Applications and Learning Outcomes of Game Based Learning in
Education,” International Educational Review, pp. 25-54, Mar. 2024. https://doi.org/10.58693/ier.212

Y. X.Voon, & A. S. Kor, “Matematik Tahun 6 Sekolah Jenis Kebangsaan Cina (KSSR Semakan 2017)”. Penerbit Bestari
Sdn. Bhd, 2022.

Y. Q. Yew, C. M. Yee, & N. I. Raihan, “Matematik Tahun 6: KSSR Semakan (Edisi Terbaharu)”. PNI Neuron (M) Sdn.
Bhd, 2024.

M. Prensky, “Fun, Play and Games: What Makes Games Engaging”. In Digital Game-Based Learning: Vol. 5(1) (pp.
5-31). McGraw-Hill, 2001.

J. K. Knight, D. C. Weaver, M. E. Peffer, and Z. S. Hazlett, “Relationships between Prediction Accuracy, Metacognitive
Reflection, and Performance in Introductory Genetics Students,” CBE—Life Sciences Education, vol. 21, no. 3, 2022.
A. Reinhard, A. Felleson, P. C. Turner, and M. Green, “Assessing the impact of metacognitive postreflection
exercises on problem-solving skillfulness,” Phys Rev Phys Educ Res, vol. 18, no. 1, Jun. 2022.
https://doi.org/10.1103/PhysRevPhysEducRes.18.010109

17


https://doi.org/10.1016/j.sbspro.2015.01.496
https://doi.org/10.5430/jct.v3n2p13
https://doi.org/10.33403/rigeo.855550
https://doi.org/10.1016/j.tsc.2021.100921
https://doi.org/10.58693/ier.212
https://doi.org/10.1103/PhysRevPhysEducRes.18.010109

