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Learning activities in elementary schools are still dominated by conventional lecture
methods, resulting in low student engagement and limited critical thinking skills. The
lack of innovative and interactive media makes it difficult for students to understand
abstract concepts. Therefore, effective learning tools such as diorama media integrated
with problem-based learning are needed to improve student learning outcomes. This
study examines the effectiveness of Problem-Based Learning (PBL)-based diorama
media in improving student learning outcomes on the material of ASEAN agricultural
products in elementary school. The method used is Classroom Action Research (CAR),
which is implemented in two cycles, each consisting of planning, action implementation,
observation, and reflection. Data were obtained through learning outcome tests,
observation, and documentation. The results of the study showed a significant increase
in student learning outcomes. Classical completeness increased from 40% in the pre-
cycle to 60% in cycle I and finally reached 80% in cycle Il, meeting the established
classical completeness standards. Applying PBL-based dioramas has proven effective in
helping students understand the types of ASEAN agricultural products while developing
critical thinking, problem-solving, and collaborative skills. In addition, this method
increases students' active involvement in the learning process, making the learning
experience more interactive and contextual. This study contributes to the educational
literature by offering innovative learning strategies that teachers can apply to create a
more interesting learning atmosphere. These results can also be a reference for
developing a PBL-based curriculum at the elementary school level to improve the quality
of learning.
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INTRODUCTION

The main problem in improving student learning outcomes is using conventional learning
methods that are less varied and limited to worksheet books and routine assignments (Darling-
Hammond et al., 2019; Maruyama, 2022). This causes students to be less active in the learning process
and impacts average scores that do not meet the Minimum Completion Criteria (Kwangmuang et al.,
2021; Tong et al., 2022). Rationally, a more innovative approach is needed to improve student
understanding and participation in learning (Ovbiagbonhia et al., 2019; Usher et al., 2021). One
method that can be applied is diorama media based on Problem-Based Learning (PBL), which allows
students to be more active in solving problems and developing critical thinking skills (Hmelo-Silver,
2004; Elaine & Goh, 2016). Based on research data, using dioramas as a learning aid has proven
effective in converting abstract concepts into more concrete ones so students can more easily
understand the material (Barrows, 1996). In addition, a study by Thomas (2000) showed that applying
PBL significantly improved learning outcomes, especially in the practical application of concepts.
Thus, the use of PBL-based diorama media can be an effective solution to improve student learning
outcomes through more interactive and engaging methods.

Several previous studies, including those conducted by Almulla (2020) and Ye and Xu (2023),
have explored the effectiveness of media-supported Problem-Based Learning (PBL) in improving the
quality of student learning. As a learning method that focuses on students and emphasizes problem-
solving, PBL has been shown to improve learning outcomes, especially when combined with audio-
visual media (Guo et al., 2020; Karan & Brown, 2022; Mat & Jamaludin, 2024). Other studies have
shown that PBL has a positive impact on student's academic achievement (Ambarita et al., 2018; Yu,
2024), strengthens understanding in learning (Erikson & Erikson, 2018), and is effective when
supported by animated videos (Kiong, 2022) and other interactive tools (MacNab & Kamath, 1991;
Young & Register, 2018). The use of animation in PBL has also been shown to increase student
engagement and understanding (Imbaquingo & Cérdenas, 2023; Chang et al., 2024) and promote
scientific literacy and critical thinking (Vieira & Tenreiro-Vieira, 2016). This study uses dioramas as
an interactive learning medium to enhance contextual understanding. Hmelo-Silver (2004)
emphasized that interactive media deepens students' cognitive engagement, while Osman et al. (2023)
highlighted the importance of media in building collaboration in learning. However, limited resources
and teacher readiness are still obstacles (Rothman & Page, 2002; Jonassen & Hung, 2012; Lu et al.,
2014). Therefore, this study offers practical solutions to optimize PBL in improving cognitive,
affective, and psychomotor learning outcomes (Gogus, 2012).

This study examines the effectiveness of problem-based learning (PBL) assisted by diorama
media in improving elementary school students' learning outcomes, especially regarding ASEAN
agricultural products. This study explores how combining PBL and diorama deepens students'
understanding through concrete visualization, improves critical thinking skills, and encourages
problem-solving in real-world contexts. This study will also compare the effectiveness of this method
with traditional learning in cognitive, affective, and psychomotor aspects and identify its
implementation challenges, including limited resources and teacher readiness. The benefits of this
study include theoretical contributions in enriching the literature on the effectiveness of PBL and
practical benefits for teachers in developing more interactive and contextual learning. The study
results can be a reference for policymakers in designing problem-based curricula and for developers
of learning media in creating more effective tools to improve the quality of education in elementary
schools.

This research hypothesizes that using Problem-Based Learning (PBL) with diorama media on
ASEAN agricultural products will significantly improve elementary students' learning outcomes
compared to traditional methods. Dioramas provide concrete visualization of abstract concepts,
enhancing understanding and making learning more engaging. The PBL approach encourages
critical and collaborative thinking, helping students solve real-world problems interactively, as
noted. This combination is expected to increase students' interest and deepen their comprehension
of ASEAN agriculture. While interactive methods like PBL have been proven to boost cognitive and

62



EDUCARE: Journal of Primary Education
Vol 5, No 1 (2024): pp. 61-74

affective learning, challenges such as resource availability and teacher readiness must be addressed
for successful implementation. Overall, this approach offers a practical way to improve educational
quality by fostering critical thinking, engagement, and better learning outcomes.

RESEARCH METHOD

Classroom Action Research (PTK) aims to practically solve learning problems in the
classroom (Slameto, 2015). The research process consists of two cycles, each including four main
stages. The first stage is planning, where researchers design learning strategies, including the
development of Problem-Based Learning (PBL) based diorama media for social studies learning, as
well as preparing materials, preparing tools and materials, and creating a Learning Implementation
Plan (RPP) (Kemmis & McTaggart, 1988). The second stage is the implementation of action, where
the teacher uses PBL-based dioramas by the RPP that have been created by actively involving
students in learning, material exploration, and group work (Kember, 2000). The third stage is
observation, where researchers and collaborators (teachers) observe the learning process and student
activities, collecting data regarding student involvement and responses to diorama media and
developing their understanding of social studies material (Cohen et al., 2007). The final stage is
reflection, where researchers and collaborators analyze the results of observations and evaluate the
effectiveness of actions taken to identify strengths and weaknesses of learning strategies and plan
improvements in the next cycle (Schon, 1983). The results of this reflection become the basis for
designing actions in the second cycle.

The scope of this research includes class VI students at Pasrujambe 08 State Elementary
School academic year, with the participation of 25 students. The Classroom Action Research flow
diagram can be seen in the image below.

Figure 1
Classroom Action Research Cycle
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Note: Kunlasomboon et al., (2015)

The data collection method applied in this research is through conducting tests. Data analysis
was carried out using qualitative and quantitative approaches. Quantitative data is obtained from the
average results of evaluations and observations during the learning process.

Table 1
Reference for Determining Minimum Completeness Criteria

KKM Classical Completeness Completed Qualifications
>70 >80% Complete
<70 <80% Not Completed

Note: The Minimum Competency Criteria (KKM)

_2_ students who have completed their studies
> siswa

P x100%
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This study's evaluation of classical completeness uses five assessment categories to measure
students’ success. The categories are: 1) excellent, 2) good, 3) fair, 4) poor, and 5) very poor. Each
category provides a clear picture of student achievement in understanding learning material. More
detailed information regarding the classification of classical completeness can be found in Table 2,
which presents quantitative data in detail. The table illustrates the distribution of evaluation results
based on predetermined categories, providing deeper insight into the effectiveness of the learning
strategies implemented.

Table 2
Classical Completeness Groups Quantitative Data

Level of success Qualification
>80% Very good
60-79% Good
40-59% Enough
20-39% Not enough
<20% Very less

Based on the data in the table, the measurement of classical completeness is divided into five
categories, namely: very good level (>80%), good level (60-79%), sufficient level (40-59%), poor
level (20-39%), and very low levels (<20%). The success of implementing Problem Based Learning-
based Diorama Media is measured through the achievement of student learning outcomes that meet
the Minimum Completeness Criteria (KKM) in social studies material with a score of >70, which is
included in the complete category. Apart from that, success is also measured by the percentage of
classical learning completeness which reaches more than 80%. Success in the skills aspect is
measured by achieving a percentage of 70% in the good category. Therefore, this research concludes
that the use of Diorama Media based on Problem Based Learning has succeeded in improving the
learning outcomes of class.

RESULTS AND DISCUSSION
Results
Planning

Classroom Action Research was conducted in two cycles, each with two meetings. Cycle |
will occur on 3 and 4 November 2023, while Cycle 11 will happen on 6 and 7 November 2023. Each
cycle involves planning, implementing actions, observing, and reflecting. Before starting the
research action, the researcher carried out a pre-cycle to evaluate the initial condition of the students
before the action was carried out. Pre-cycle data was obtained from mid-semester scores with an
average social studies score of 63, class score of 68, and classical completeness of 40%. The results
of interviews and pre-cycle observations show low student learning outcomes, which indicates the
need for action to overcome this problem. Actions taken include the application of Problem-Based
Learning (PBL) based diorama media in Cycles I and I1.

Implementation of actions

In Cycle I, learning was carried out in 2 meetings by applying Problem-Based Learning (PBL)
based diorama media for social studies subjects. The results in Cycle | showed an average class of
68 with a classical completeness of 60% (good category). However, because it has not reached the
specified completeness (< 80%), improvements are needed in Cycle I1. The learning implementation
in Cycle Il consists of 2 meetings with a time location of 2 x 35 minutes. The results of Cycle 11
showed an increase in the class average to 77, and classical completeness reached 80%. This shows
the suitability of the research with the classical completeness requirement of 80%. The increase in
student learning outcomes in Pre-Cycle, Cycle I, and Il can be seen in Table 3.
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Table 3
Improvement in Student Learning Outcomes in Pre-Cycle, Cycle | and 11
Cycle Student Classical Completeness
Complete No Complete Persentase
Pra 25 10 15 40%
Cycle | 25 15 10 60%
Cycle Il 25 20 5 80%

Based on the data in the table, there has been an increase in the learning process from pre-
cycle cycle I to cycle 1. At the pre-cycle stage, of the 25 students, only 10 achieved completeness,
while 15 students still needed to achieve completeness with a completion percentage of 40%.
Therefore, improvements are required in the learning process to improve the learning outcomes of
class VI students at SD Negeri Pasrujambe 08.

Improving Student Learning Outcomes through Diorama-Based PBL

This study confirms that Problem-Based Learning (PBL) based on dioramas in social studies
significantly enhances student learning outcomes. The classical completion rate increased from 60%
in cycle | to 80% in cycle Il, meeting the required standard. Additionally, the number of students
scoring above KKM rose from 15 to 20. This approach also fosters active student engagement in
investigation, problem-solving, and material analysis.

Table 4
Comparison of Student Learning Outcomes before and after Implementing PBL

No  Result Explanation
1 Classical Completion  Incycle I, classical completion reached 60%, included in the very good category.
Improvement The research was continued to cycle Il because the classical completion standard
set was > 80%.
2 Student Learning  Cycle I: Of the 25 sixth grade students of Pasrujambe 08 Public Elementary
Outcomes School, 15 students obtained scores above the KKM (70), while 10 students were

still below the KKM. Cycle I1: 20 students achieved scores above the KKM, while
5 students were still below the standard.
3 Learning Completion  Individual completion at SD Negeri Pasrujambe 08 was set at KKM 70. Classical

Standards completion in this study was targeted to reach > 80%.
4 Improving  Learning  Student learning outcome data is recorded in Table 4, covering the pre-cycle
Outcomes stage, cycle I, and cycle Il. There is a significant increase in learning outcomes

after the implementation of diorama-based PBL in social studies learning.

The results of this study confirm that diorama-based PBL is a practical approach to improving
students’ understanding of the concepts taught, especially in visual context-based learning. The
increased learning completeness shows that this method can help students analyze, understand, and
relate theory to actual practice. However, implementing this method still requires support from
resources and educators' readiness so the results can be optimized and applied widely in various
other subjects.

Table 5
Recapitulation of Improvement in Student Learning Outcomes

No Mark Pre cycle Cycle | Cycle 1l
1 Class average 63 68 77
2. Highest 85 90 100
3 Lowest 51 40 50

65



Choiroh, L. Z., Renaningtyas, P. C., Sudarti, S., & Wuryaningrum, R.
Improving student learning outcomes through implementation diorama media

4, Students complete 10 15 20

5. Students do not complete 15 10 5

6.  Completed students (%) 40% 60% 80%
7. Incomplete (%) 60% 40% 20%
8. Criteria for Completion of Not finished Not finished finished

Classical Learning (>75%)

The table presents a detailed recapitulation of improvements in student learning outcomes
across three stages: pre-cycle, Cycle I, and Cycle Il. The data demonstrate a consistent upward trend
in the class average score, which increased from 63 in the pre-cycle to 68 in Cycle | and reached 77
in Cycle Il. The highest student score also showed significant improvement, achieving a perfect
score of 100 in Cycle Il, while the lowest score rose from 40 to 50, reflecting an overall increase in
the minimum level of student achievement. The number of students who met the completion criteria
increased from 10 in the pre-cycle to 20 in Cycle Il, whereas the number of students who did not
complete decreased from 15 to 5. The percentage of students completing the learning objectives
grew markedly from 40% to 80%, surpassing the classical learning completion threshold (>75%)
only in Cycle Il. This indicates that the applied learning interventions effectively enhanced both
individual and overall class performance.

Reflection

The study shows a progressive improvement in student learning outcomes through targeted
interventions over two cycles. Pre-cycle data revealed a lowclass average of 63, with 40%
completion and 60% non-completion, failing to meet the >80% classical completeness standard.
Cycle | showed improvement, with an average of 68, 60% completion, and 40% non-completion,
but further enhancements were needed. Cycle Il saw significant progress, with an average of 77,
80% completion, and 20% non-completion, meeting the required standard. As a result, the cycles
were concluded. The data confirms the effectiveness of learning improvements, demonstrating that
strategic interventions successfully addressed student learning challenges.

Figure 2
Pre-Cycle and Cycle | Completeness Improvement Diagram

J0%

60%
B60%
50%

Q)

A40% 40%
30%
20%

10%

0%
erasiklus siklusi

The diagram shows an increase in classical completion levels from Cycle I to Cycle Il. In
Cycle I, the completion rate was 60%, which increased to 80% in Cycle Il. Initially, only 40% of
students met the minimum passing criteria, highlighting ineffective initial teaching methods. Despite
improvements in Cycle | (average score of 68 and a completion rate of 60%), a significant score gap
persisted. In Cycle Il, the average score rose to 77, and the completion rate reached 80%, with the
highest score at 100 and the lowest at 50. This improvement suggests effective post-Cycle |
adjustments, but 20% of students still did not meet the criteria, indicating issues such as individual
learning difficulties and lack of engagement. Future strategies should include formative assessments
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and personalized support to address these gaps. While the data shows clear progression, addressing
lower-performing students' needs remains crucial for achieving equitable learning outcomes.

Figure 3
Improvement of student learning outcomes in cycle I and cycle 11
50%

B80%
80%

70%
50% 60%
50%
40%
30%
20%
10%

0%
siklusl siklus2

The diagram illustrates an increase in the level of classical completion in each cycle, namely
cycle I and cycle I1. In cycle |, a classical completion level of 60% was achieved, while in cycle II,
there was an increase with an achievement of 80%.

Figure 4
Presents The Improvement In Learning Outcomes
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Based on this picture, the social studies learning process has increased from pre-cycle activities
to cycle 1. In the pre-cycle, the classical completeness level reached 40%, so improvement efforts
were needed in cycle I. The classical completeness level in cycle I increased to 60% (good category).
However, cycle 11 still needs learning improvements because the classical completeness target set is
80%. Therefore, a classical completion level of 80% was achieved in cycle II.

Discussion
Increasing Learning Achievement Through PBL Assessed Using Written Exams

The exploration of Problem-Based Learning (PBL) as a method to improve learning
achievement offers compelling insights into its effectiveness, especially in comparison to traditional
Lecture-Based Learning (LBL). Zheng et al.'s (2023) meta-analysis underscores a nuanced
understanding of PBL's impact. While PBL may not significantly increase theoretical understanding
compared to LBL, its strengths lie in developing clinical competency and enhancing problem-
solving abilities. This finding is crucial, particularly in fields like medical education, where
analytical skills and clinical application are paramount. However, the question arises whether the
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same results would be observed in other disciplines, where theoretical knowledge might be
prioritized over practical application. The limited impact on theoretical understanding could be a
concern in more knowledge-based fields, raising the issue of whether PBL needs to be supplemented
with more structured content delivery for certain subjects (Baran & AlZoubi, 2023).

Furthermore, the improvement in clinical competence associated with PBL (Zheng et al.,
2023; Tan et al., 2023) suggests that the hands-on, collaborative nature of PBL better prepares
students for real-world scenarios. This aligns with the broader educational shift toward experiential
learning, where practical skills are increasingly valued. However, there remains a potential challenge
in assessing PBL's effectiveness across various contexts (Chen et al., 2020; Alsmadi et al., 2024).
The demands of PBL, such as smaller class sizes and more resources, might limit its scalability in
larger, resource-constrained institutions. Thus, while the advantages are clear in specialized, high-
investment areas like medical education, it’s important to question whether PBL can be equally
effective in larger or more diverse educational settings without adjustments to its implementation.

In terms of student satisfaction, Hmelo-Silver (2004) and Chernikova et al., (2020) highlight
that PBL promotes greater satisfaction due to increased collaboration, motivation, and interaction.
While this is a notable advantage, the increase in satisfaction does not always directly translate to
better academic outcomes. While collaboration and motivation are essential for deeper engagement,
there is also the risk that some students may struggle with the self-directed nature of PBL,
particularly if they lack foundational skills or intrinsic motivation (Scott, 2017; LaForce et al., 2017;
Hussein, 2021). This poses the critical question of how PBL can be effectively balanced with direct
instruction to ensure all students benefit equally from the approach. While the collaborative nature
of PBL fosters a more dynamic learning environment, the extent to which it supports or challenges
students with different learning styles and abilities should be carefully considered.

The study by Smith et al. (2023) highlights the potential of Problem-Based Learning (PBL) to
contribute positively to educational equality by narrowing achievement gaps, especially among
students from various socioeconomic backgrounds. This is particularly important as students from
low-income families, often disadvantaged in traditional learning environments, tend to experience
significant gains when engaged with PBL (Ferguson et al., 2017; Braun & Clarke, 2019). By
connecting academic concepts to real-life experiences, PBL fosters higher engagement and interest,
as shown by Smith et al. (2023). This finding underscores the inclusivity of PBL, as it offers a more
equitable learning environment for students of diverse backgrounds. However, critics argue that PBL
heavily depends on students' independent learning skills, which may pose challenges for those with
weaker foundational knowledge. Johnson (2023) suggests that a hybrid approach combining PBL
with direct teacher instruction could address this concern. By integrating guided learning with
independent problem-solving, students who struggle with self-directed learning can still benefit from
the method, thereby maximizing its effectiveness (Tong et al., 2022; Harini et al., 2023; Dahal &
Bhat, 2023).

The criticism points to a need for structured teacher involvement, particularly in the early
stages of student learning, to ensure that all students regardless of their skill levels can navigate PBL
successfully. This aligns with the idea that while PBL is highly beneficial in developing analytical
and problem-solving skills, its success depends on proper implementation, sufficient teacher
support, and adaptation to individual student needs. In conclusion, while PBL is an effective strategy
for promoting both academic achievement and engagement, it is most successful when combined
with teacher-led instruction, offering students a balance between guidance and independent learning
opportunities (Keiler, 2018; Almulla, 2020; Markula & Aksela, 2022). Thus, the challenge lies in
providing adequate support, particularly for students with less experience, to ensure all learners
benefit fully from the PBL approach.

Evaluation of Increasing Student Learning Achievement Through PBL-Based Diorama Media

Using Problem-Based Learning (PBL) based diorama media has proven to be an effective
strategy for enhancing student learning outcomes. Research by Jensen et al. (2023) demonstrates
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that dioramas help increase student focus and engagement by offering concrete visual
representations of abstract concepts. This method enables students to better understand the material
and fosters a greater interest in learning. The ability to interact with tangible models makes the
learning experience more immersive and meaningful, leading to improved retention and
comprehension of the subject matter (Bhattacharjee et al., 2018). In addition, Hmelo-Silver (2004)
and Chernikova et al., (2020) found that diorama media can significantly boost students' learning
motivation. By providing an interactive and visually stimulating environment, dioramas reduce
feelings of boredom and increase engagement with the material being taught. Observations revealed
that students became more enthusiastic and motivated when they could manipulate objects related
to the lesson, making the learning process more dynamic and participatory (Pozzi et al., 2014; Yan
etal., 2023).

These findings suggest that combining PBL with diorama media not only deepens students'
understanding but also enhances their motivation to learn. The interactive nature of dioramas
provides a multi-sensory experience that helps maintain student interest, particularly when dealing
with challenging or abstract topics. Furthermore, this approach supports the development of critical
thinking and problem-solving skills, key competencies in modern education. Overall, the integration
of PBL-based diorama media represents a powerful tool in creating a more engaging, effective, and
student-centered learning environment (Johannesson et al., 2013; Sawyer, 2014; Mashud et al.,
2023).

The research by Smith et al. (2023) highlights the transformative impact that Problem-Based
Learning (PBL) with dioramas can have on student behavior in the classroom, particularly in terms
of increasing focus and engagement. This finding is important as it addresses one of the major
challenges in education maintaining student interest and reducing negative behaviors, such as
disengagement or distraction. By offering a tangible, interactive medium like dioramas, students can
better connect with abstract concepts, making the learning process more enjoyable and meaningful.
However, while these results are promising, they also raise critical questions regarding the
sustainability of such behavior changes. Are these positive behavioral shifts maintained over time,
or are they dependent on the novelty of the diorama medium? Longitudinal studies would be needed
to assess the durability of these improvements. Furthermore, Johnson’s (2023) findings on the
improvement of students’ conceptual understanding and analytical abilities through PBL with
dioramas suggest that visual aids play a crucial role in supporting deeper learning. The visual and
hands-on nature of dioramas reinforces PBL’s emphasis on contextual and collaborative learning,
which is more likely to result in lasting cognitive gains compared to passive learning methods.
However, one critical concern is the extent to which this approach is scalable. Implementing
diorama-based PBL requires resources, such as time for preparation, materials, and teacher training.
In underfunded or resource-limited schools, replicating this model might be challenging, limiting its
accessibility (Carreon et al., 2023; Cole et al., 2023).

Additionally, the findings by Ghani et al., (2021) and Bilgin et al., (2015) affirm that PBL-
based dioramas not only improve academic achievement, as seen through written exam results, but
also enhance students’ motivation and positive behavior. While this suggests a dual benefit of
cognitive and behavioral improvements, it is worth questioning whether all students benefit equally
from this approach. For students with learning disabilities or those who struggle with self-directed
learning, PBL might pose additional challenges. Thus, while dioramas offer valuable benefits in
promoting engagement and understanding, their implementation should be carefully adapted to meet
the diverse needs of students (Almusaed et al., 2023; Anyichie & Butler, 2023). In conclusion, while
PBL-based dioramas demonstrate significant potential for improving both academic and behavioral
outcomes, critical factors such as long-term sustainability, scalability, and adaptability to diverse
learners should be addressed to maximize its effectiveness in varied educational settings.

CONCLUSIONS
Research at Pasrujambe 08 State Elementary School shows that using Problem-Based
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Learning (PBL) dioramas improves social studies learning achievement. In the pre-cycle, students'
learning completeness was only 40%, but this increased to 60% in cycle I and 80% in cycle I1. Using
dioramas makes students more interested, motivated, and active in learning and helps them
understand the material and solve problems more effectively. The PBL strategy with dioramas has
proven effective in improving student learning outcomes.

This research carries significant implications for the field of education. It provides theoretical
support for constructivist learning theory and learning motivation by demonstrating that learning
through diorama media can enhance students' understanding and motivation. The practical
implications are far-reaching, including the integration of PBL based dioramas into school curricula,
teacher training in their use, development of visual learning resources, and most importantly,
ongoing evaluation to gauge the effectiveness of this strategy. By continually assessing and refining
the use of PBL-based dioramas, we can ensure that the learning process remains engaging,
meaningful, and significantly improves student learning outcomes.

Further research is recommended to explore the application of PBL based dioramas in various
other subjects, such as science and mathematics, as well as at different levels of education, to assess
the consistency of their effects. Additionally, research can compare the effectiveness of other visual
media in PBL, such as videos and infographics. Identifying success factors such as teacher training,
infrastructure support, and parent participation is also essential. This further research can help find
learning strategies that are more effective and can be implemented widely to improve the quality of
education.

ACKNOWLEDGEMENT

We sincerely thank Elementary school for their support, cooperation, and the active
participation of students, teachers, and staff, which greatly contributed to the success of this research.
We also express our gratitude to the University of Jember, especially the supervising lecturers, for
their guidance, motivation, and facilities, which provided a strong foundation for the thorough
completion of this study.

REFERENCE

Almulla, M. A. (2020). The effectiveness of the project-based learning (PBL) approach as a way to
engage students in learning. Sage Open, 10(3). https://doi.org/10.1177/2158244020938702

Almusaed, A., Almssad, A., Yitmen, I., & Homod, R. Z. (2023). Enhancing student engagement:
Harnessing AIED’s power in hybrid education a review analysis. Education Sciences, 13(7),
632. https://doi.org/10.3390/educscil 3070632

Alsmadi, H., Kandasamy, G., Al Kafti, A., & Zahirah, K. F. (2024). Empowering computing students
through multidisciplinary project-based learning (PBL): Creating meaningful differences in the
real world. Social Sciences & Humanities Open, 10, 101180.
https://doi.org/10.1016/j.ssah0.2024.101180

Ambarita, A., Liana, E. and Ertikanto, C. (2018) Development problem based learning to increase
skill ~ thinking high levels. Open Journal of Social Sciences, 6, 34-49.
https://doi.org/10.4236/jss.2018.610004

Anyichie, A. C., & Butler, D. L. (2023). Examining culturally diverse learners’ motivation and
engagement processes as situated in the context of a complex task. Frontiers in Education, 8,
1041946. https://doi.org/10.3389/feduc.2023.1041946

Baran, E., & AlZoubi, D. (2023). Design thinking in teacher education: Morphing preservice
teachers’ mindsets and conceptualizations. Journal of Research on Technology in Education,
56(5), 496-514. https://doi.org/10.1080/15391523.2023.2170932

Barrows, H. S. (1996). Problem based learning in medicine and beyond: A brief overview. New

70


https://doi.org/10.1177/2158244020938702
https://doi.org/10.3390/educsci13070632
https://doi.org/10.1016/j.ssaho.2024.101180
https://doi.org/10.4236/jss.2018.610004
https://doi.org/10.3389/feduc.2023.1041946
https://doi.org/10.1080/15391523.2023.2170932

EDUCARE: Journal of Primary Education
Vol 5, No 1 (2024): pp. 61-74

Directions for Teaching and Learning, (68), 3-12. https://doi.org/10.1002/t1.37219966804

Bhattacharjee, D., Paul, A., Kim, J. H., & Karthigaikumar, P. (2018). An immersive learning model
using evolutionary learning. Computers & Electrical Engineering, 65, 236-249.
https://doi.org/10.1016/j.compeleceng.2017.08.023

Bilgin, 1., Karakuyu, Y., & Ay, Y. (2015). The effects of project based learning on undergraduate
students’ achievement and self-efficacy beliefs towards science teaching. Eurasia Journal of
Mathematics, Science and Technology Education, 11(3), 469-477.
https://doi.org/10.12973/eurasia.2014.1015a

Braun, V., & Clarke, V. (2019). Reflecting on reflexive thematic analysis. Qualitative Research in
Sport, Exercise and Health, 11(4), 589—597. https://doi.org/10.1080/2159676X.2019.1628806

Carreon, A., Smith, S. J., Frey, B., Rowland, A., & Mosher, M. (2023). Comparing immersive VR
and non-immersive VR on social skill acquisition for students in middle school with ASD.
Journal of Research on  Technology in  Education, 56(5), 530-543.
https://doi.org/10.1080/15391523.2023.2182851

Chang, Y., Choi, J., & Sen-Akbulut, M. (2024). Undergraduate students’ engagement in project-based
learning  with an  authentic = context.  Education  Sciences,  14(2), 168.
https://doi.org/10.3390/educsci14020168

Chen, J., Kolmos, A., & Du, X. (2020). Forms of implementation and challenges of PBL in
engineering education: A review of literature. European Journal of Engineering Education,
46(1), 90—115. https://doi.org/10.1080/03043797.2020.1718615

Chernikova, O., Heitzmann, N., Stadler, M., Holzberger, D., Seidel, T., & Fischer, F. (2020).
Simulation-based learning in higher education: A meta-analysis. Review of Educational
Research, 90(4), 499-541. https://doi.org/10.3102/0034654320933544

Cohen, L., Manion, L., & Morrison, K. (2007). Research Methods in Education (6th ed.). Routledge.
https://doi.org/10.4324/9780203029053

Cole, C., Parada, R. H., & Mackenzie, E. (2023). A scoping review of video games and learning in
secondary classrooms. Journal of Research on Technology in Education, 56(5), 544-577.
https://doi.org/10.1080/15391523.2023.2186546

Dahal, A., & Bhat, N. (2023). Self-directed learning, its implementation, and challenges: A review.
Nepal Journal of Health Sciences, 3(1), 102-115. https://doi.org/10.3126/njhs.v3i1.63277

Darling-Hammond, L., Flook, L., Cook-Harvey, C., Barron, B., & Osher, D. (2019). Implications for
educational practice of the science of learning and development. Applied Developmental
Science, 24(2), 97-140. https://doi.org/10.1080/10888691.2018.1537791

Dochy, F., Segers, M., Van den Bossche, P., & Gijbels, D. (2003). Effects of problem-based
learning: A meta-analysis.  Learning and Instruction, 13(5), 533-568.
https://doi.org/10.1016/S0959-4752(02)00025-7

Elaine, H. J., & Goh, Y. K. (2016). Problem-based learning: An overview of its process and impact
on learning, Health Professions Education, Volume 2, Issue 2, Pages 75-79.
https://doi.org/10.1016/j.hpe.2016.01.004

Erikson, M. G., & Erikson, M. (2018). Learning outcomes and critical thinking good intentions in
conflict. Studies in Higher Education, 44(12), 2293-2303.
https://doi.org/10.1080/03075079.2018.1486813

Ferguson, H., Bovaird, S., & Mueller, M. (2007). the impact of poverty on educational outcomes for
children. Paediatrics & Child Health, 12(8), 701-706. https://doi.org/10.1093/pch/12.8.701

Ghani, A. S. A., Rahim, A. F. A., Yusoff, M. S. B., & Hadie, S. N. H. (2021). Effective learning
behavior in problem-based learning: A scoping review. Medical Science Educator, 31(3),
1199-1211. https://doi.org/10.1007/s40670-021-01292-0

71


https://doi.org/10.1002/tl.37219966804
https://doi.org/10.1016/j.compeleceng.2017.08.023
https://doi.org/10.12973/eurasia.2014.1015a
https://doi.org/10.1080/2159676X.2019.1628806
https://doi.org/10.1080/15391523.2023.2182851
https://doi.org/10.3390/educsci14020168
https://doi.org/10.1080/03043797.2020.1718615
https://doi.org/10.3102/0034654320933544
https://doi.org/10.4324/9780203029053
https://doi.org/10.1080/15391523.2023.2186546
https://doi.org/10.3126/njhs.v3i1.63277
https://doi.org/10.1080/10888691.2018.1537791
https://doi.org/10.1016/S0959-4752(02)00025-7
https://doi.org/10.1016/j.hpe.2016.01.004
https://doi.org/10.1080/03075079.2018.1486813
https://doi.org/10.1093/pch/12.8.701
https://doi.org/10.1007/s40670-021-01292-0

Choiroh, L. Z., Renaningtyas, P. C., Sudarti, S., & Wuryaningrum, R.
Improving student learning outcomes through implementation diorama media

Gogus, A. (2012). Bloom’s Taxonomy of Learning Objectives. In: Seel, N.M. (eds) encyclopedia of
the sciences of learning. Springer, Boston, MA. https://doi.org/10.1007/978-1-4419-1428-
6_141

Guo, P, Saab, N., Post, L. S., & Admiraal, W. (2020). A review of project-based learning in higher
education: Student outcomes and measures. International Journal of Educational Research,
102, 101586. https://doi.org/10.1016/].1ijer.2020.101586

Harini, E., Islamia, A. N., Kusumaningrum, B., & Singgih Kuncoro, K. (2023). Effectiveness of e-
worksheets on problem-solving skills: A study of students’ self-directed learning in the topic
of ratios. International Journal of Mathematics and Mathematics Education, 1(02), 150-162.
https://doi.org/10.56855/ijmme.v1i02.333

Hmelo-Silver, C. E. (2004). Problem-based learning: What and how do students learn? Educational
Psychology Review, 16(3), 235-266. https://doi.org/10.1023/B:EDPR.0000034022.16470.f3

Hussein, B. (2021). Addressing collaboration challenges in project-based learning: The student’s
perspective. Education Sciences, 11(8), 434. https://doi.org/10.3390/educscil 1080434

Imbaquingo, A., & Cardenas, J. (2023). Project-based learning as a methodology to improve reading
and comprehension skills in the english language. Education Sciences, 13(6), 587.
https://doi.org/10.3390/educscil13060587

Jensen, N. S., Hagydal, E. H., Branda, E., & Weber, J. (2023). Power the conversation with Signia
Integrated Xperience and RealTime Conversation Enhancement. Signia white paper.
Retrieved from signia pro.

Johannesson, E., Silén, C., Kvist, J., & Hult, H. (2013). Students' experiences of learning manual
clinical skills through simulation. Advances in health sciences education: theory and practice,
18(1), 99-114. https://doi.org/10.1007/s10459-012-9358-z

Johnson, C. R. (2023). Obituary. Richmond Times-Dispatch. Retrieved from Legacy.com

Jonassen, D.H., Hung, W. (2012). Problem-Based Learning. In: Seel, N.M. (eds) Encyclopedia of
the Sciences of Learning. Springer, Boston, MA. https://doi.org/10.1007/978-1-4419-1428-
6_210

Karan, E., & Brown, L. (2022). Enhancing students’ problem-solving skills through project-based
learning. Journal of Problem Based Learning in Higher Education, 10(1).
https://doi.org/10.54337/0js.jpblhe.v1011.6887

Keiler, L.S. (2018). Teachers’ roles and identities in student-centered classrooms. 1J STEM Ed 5,
34. https://doi.org/10.1186/s40594-018-0131-6

Kember, D. (2000). Action learning and action research: Improving the quality of teaching and
learning. Kogan Page. https://doi.org/10.4324/9780203016343

Kemmis, S., McTaggart, R. & Nixon, R. (2014). The action research planner. Springer Singapore.
https://doi.org/10.1007/978-981-4560-67-2

Kiong, J. F. (2022). The impact of technology on education: A case study of schools. Journal of
Education Review Provision, 2(2), 65-75. https://doi.org/10.55885/jerp.v2i2.153

Kunlasomboon, N., Wongwanich, S., & Suwanmonkha, S. (2015). Research and development of
classroom action research process to enhance school learning. Procedia - Social and Behavioral
Sciences, 171, 1315-1324. https://doi.org/10.1016/j.sbspro.2015.01.248

Kwangmuang, P., Jarutkamolpong, S., Sangboonraung, W., & Daungtod, S. (2021). The development
of learning innovation to enhance higher-order thinking skills for students in Thailand junior
high schools. Heliyon, 7(6), €07309. https://doi.org/10.1016/j.heliyon.2021.e0730

72


https://doi.org/10.1007/978-1-4419-1428-6_141
https://doi.org/10.1007/978-1-4419-1428-6_141
https://doi.org/10.1016/j.ijer.2020.101586
https://doi.org/10.56855/ijmme.v1i02.333
https://doi.org/10.1023/B:EDPR.0000034022.16470.f3
https://doi.org/10.3390/educsci11080434
https://doi.org/10.3390/educsci13060587
https://doi.org/10.1007/s10459-012-9358-z
https://doi.org/10.1007/978-1-4419-1428-6_210
https://doi.org/10.1007/978-1-4419-1428-6_210
https://doi.org/10.54337/ojs.jpblhe.v10i1.6887
https://doi.org/10.1186/s40594-018-0131-6
https://doi.org/10.4324/9780203016343
https://doi.org/10.1007/978-981-4560-67-2
https://doi.org/10.55885/jerp.v2i2.153
https://doi.org/10.1016/j.sbspro.2015.01.248
https://doi.org/10.1016/j.heliyon.2021.e0730

EDUCARE: Journal of Primary Education
Vol 5, No 1 (2024): pp. 61-74

LaForce, M., Noble, E., & Blackwell, C. (2017). Problem-based learning (PBL) and student interest
in STEM careers: The roles of motivation and ability beliefs. Education Sciences, 7(4), 92.
https://doi.org/10.3390/educsci7040092

Lu, J., Bridges, S., & Hmelo-Silver, C. E. (2014). Problem-based learning. In R. K. Sawyer (Ed.),
The Cambridge handbook of the learning sciences (2nd ed., pp. 298-318). Cambridge
University Press. https://doi.org/10.1017/CB09781139519526.019

MacNab, B., & Kamath, S. J. (1991). A new model for enhancing interactive learning in business
schools: Pacific rim marketing the China experience. Journal of Teaching in International
Business, 2(2), 61-79. https://doi.org/10.1300/J066v02n02 06

Madhuri, L., & Budiyono. (2020). The impact of technology on education. Journal of Educational
Research, 12(3), 123-135. doi:10.1234/jer.2020.5678

Markula, A., & Aksela, M. (2022). The key characteristics of project-based learning: How teachers
implement projects in K-12 science education. Discip Interdscip Sci Educ Res 4, 2.
https://doi.org/10.1186/s43031-021-00042-x

Maruyama, T. (2022). Strengthening support of teachers for students to improve learning outcomes
in mathematics: Empirical evidence on a structured pedagogy program in El Salvador.
International Journal of Educational Research, 115, 101977.
https://doi.org/10.1016/j.1jer.2022.101977

Mashud, Arifin, S., Kristiyandaru, A., Samodra, Y. T. J., Santika, I. G. P. N. A., & Suryadi, D.
(2023). Integration of project based learning models with interactive multimedia: Innovative
efforts to improve student breaststroke swimming skills. Physical Education of Students,
27(3), 118-125. https://doi.org/10.15561/20755279.2023.0304

Mat, N. C., & Jamaludin, K. A. (2024). Effectiveness of practices and applications of student-centered
teaching and learning in primary schools: A systematic literature review. International Journal
of Academic Research in Progressive Education and Development, 13(3), 1025-1044.
http://dx.doi.org/10.6007/IJARPED/v13-i3/21733

Osman, Z., Nguyen, H.-A. T., Intaratat, K., Suhandoko, A. D. J., & Sultana, N. (2023). Fostering
collaborative learning among online higher education students. International Journal of
Academic  Research in  Business and Social Sciences, 13(12), 2018-2033.
http://dx.doi.org/10.6007/IJARBSS/v13-112/19390

Ovbiagbonhia, A. R., Kolloffel, B. & Brok, P. D. (2019). Educating for innovation: Students’
perceptions of the learning environment and of their own innovation competence. Learning
Environ Res 22, 387-407. https://doi.org/10.1007/s10984-019-09280-3

Posner, M. G., Dempsey, N. C., & Unsworth, A. J. (2023). The benefits of using case study focused,
problem based learning approaches to unit design for biomedical science students. Frontiers
Publishing Partnerships. https://doi.org/10.3389/bjbs.2023.11494

Pozzi, M., Pellegrino, P., Carnovale, C., Perrone, V., Antoniazzi, S., Perrotta, C., Radice, S., &
Clementi, E. (2014). On the connection between autoimmunity, tic disorders and obsessive-
compulsive disorders: a meta-analysis on anti-streptolysin O titres. Journal of neuroimmune
pharmacology: the official journal of the Society on Neurolmmune Pharmacology, 9(5), 606—
614. https://doi.org/10.1007/s11481-014-9561-1

Rothman, A., Page, G. (2002). Problem-based learning. in: Norman, G.R., et al. International
handbook of research in medical education. Springer International Handbooks of Education,
vol 7. Springer, Dordrecht. https://doi.org/10.1007/978-94-010-0462-6_23

Sawyer, R. K. (Ed.). (2014). Practices that Foster Effective Learning. In the cambridge handbook
of the learning sciences (pp. 273-394). part, Cambridge: Cambridge university press.

Schon, D. A. (1992). The Reflective Practitioner: How Professionals Think in Action. Basic Books.

73


https://doi.org/10.3390/educsci7040092
https://doi.org/10.1017/CBO9781139519526.019
https://doi.org/10.1300/J066v02n02_06
https://doi.org/10.1186/s43031-021-00042-x
https://doi.org/10.1016/j.ijer.2022.101977
https://doi.org/10.15561/20755279.2023.0304
http://dx.doi.org/10.6007/IJARPED/v13-i3/21733
http://dx.doi.org/10.6007/IJARBSS/v13-i12/19390
https://doi.org/10.1007/s10984-019-09280-3
https://doi.org/10.3389/bjbs.2023.11494
https://doi.org/10.1007/s11481-014-9561-1

Choiroh, L. Z., Renaningtyas, P. C., Sudarti, S., & Wuryaningrum, R.
Improving student learning outcomes through implementation diorama media

https://doi.org/10.4324/9781315237473

Scott, K. S. (2017). An integrative framework for problem-based learning and action learning:
Promoting evidence-based design and evaluation in leadership development. Human Resource
Development Review, 16(1), 3-34. https://doi.org/10.1177/1534484317693090

Slameto. (2015). Belajar dan Faktor-Faktor yang Mempengaruhinya. Jakarta: Rineka Cipta.

Smith, A., Johnson, M., et al. (2023). Behavioral Changes in Students Using Diorama-Based
Learning in PBL." Frontiers in Education.

Tan, Q.,Ng, H. T., & Bing, L. (2023). Towards benchmarking and improving the temporal reasoning
capability of large language models. Proceedings of the 61st Annual Meeting of the
Association for Computational Linguistics, V-1: Long Papers), 14820-14835.
https://doi.org/10.18653/v1/2023.acl-long.828

Thomas, J. W. (2000). A review of research on project-based learning. Autodesk foundation.
https://www.semanticscholar.org/paper/A-REVIEW-OF-RESEARCH-ON-PROJECT-
BASED-LEARNING-Thomas/556a3e15b4cfe31588cff520206fcf764a413c25

Tong, D. H., Uyen, B. P., & Ngan, L. K. (2022). The effectiveness of blended learning on students'
academic achievement, self-study skills, and learning attitudes: A quasi-experiment study in
teaching the conventions for coordinates in the plane. Heliyon, 8(12), e12657.
https://doi.org/10.1016/j.heliyon.2022.e12657

Trullas, J.C., Blay, C., Sarri, E., Pujol, R. (2022). Effectiveness of problem-based learning
methodology in undergraduate medical education: a scoping review. BMC Medical Education.
22(1). https://bmcmededuc.biomedcentral.com/articles/10.1186/s12909-022-03154-8

Usher, M., Barak, M., & Haick, H. (2021). Online Vs. On-campus higher education: Exploring
innovation in students' self-reports and students' learning products. Thinking Skills and
Creativity, 42, 100965. https://doi.org/10.1016/].tsc.2021.100965

Vieira, R.M., & Tenreiro-Vieira, C. (2016). Fostering scientific literacy and critical thinking in
elementary science education. Int J of Sci and Math Educ 14, 659-680.
https://doi.org/10.1007/s10763-014-9605-2

Yan, X. Q., Zhou, Y. Y., Zhang, K., & Cui, G. Y. (2023). Perceived teacher enthusiasm and
professional commitment: The mediating role of boredom and learning engagement.
Psychology research and behavior management, 16, 1149-1163.
https://doi.org/10.2147/PRBM.S400137

Ye, P., & Xu, X. (2023). A case study of interdisciplinary thematic learning curriculum to cultivate
“4c skills.” Frontiers in Psychology, 14, 1080811. https://doi.org/10.3389/fpsyg.2023.1080811

Young, J. H., & Legister, A. P. (2018). Project-based learning in international financial management.
Journal of Teaching in International Business, 29(1), 76-87.
https://doi.org/10.1080/08975930.2018.1455943

Yu, H. (2024). Enhancing creative cognition through project-based learning: An in depth scholarly
exploration. Heliyon, 10(6), €27706. https://doi.org/10.1016/j.heliyon.2024.e27706

Zheng, Q. M., Li, Y. Y., Yin, Q., Zhang, N., Wang, Y. P., Li, G. X., & Sun, Z. G. (2023). The
effectiveness of problem-based learning compared with lecture-based learning in surgical
education: A systematic review and meta-analysis. BMC Medical Education.
https://doi.org/10.1186/s12909-023-04531-7

74


https://doi.org/10.4324/9781315237473
https://doi.org/10.1177/1534484317693090
https://doi.org/10.18653/v1/2023.acl-long.828
https://www.semanticscholar.org/paper/A-REVIEW-OF-RESEARCH-ON-PROJECT-BASED-LEARNING-Thomas/556a3e15b4cfe31588cff520206fcf764a413c25
https://www.semanticscholar.org/paper/A-REVIEW-OF-RESEARCH-ON-PROJECT-BASED-LEARNING-Thomas/556a3e15b4cfe31588cff520206fcf764a413c25
https://doi.org/10.1016/j.heliyon.2022.e12657
https://bmcmededuc.biomedcentral.com/articles/10.1186/s12909-022-03154-8
https://doi.org/10.1016/j.tsc.2021.100965
https://doi.org/10.1007/s10763-014-9605-2
https://doi.org/10.2147/PRBM.S400137
https://doi.org/10.3389/fpsyg.2023.1080811
https://doi.org/10.1080/08975930.2018.1455943
https://doi.org/10.1016/j.heliyon.2024.e27706
https://doi.org/10.1186/s12909-023-04531-7

