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Purpose of the study: This study aims to evaluate the validity, practicality, and
effectiveness of a Problem-Based Learning (PBL) module designed to strengthen
sports injury management competence among prospective elementary school
teachers.

Methodology: The research employed a Research and Development design
using the ADDIE model, with data collected through expert validation sheets,
lecturer and student practicality questionnaires, and pretest—posttest learning
outcome tests. Data analysis was conducted using descriptive statistics, paired
sample t-tests, and N-Gain analysis with SPSS software.

Main Findings: The results showed that the module achieved high expert
validity (92%) and strong curriculum alignment (96%). Practicality evaluation
indicated very good acceptance from students (88.2%) and lecturers (91.6%).
Learning outcomes improved significantly from a pretest mean score of 63.5 to a
posttest mean score of 84.2 (p < 0.05), supported by a moderate N-Gain value of
0.567.

Novelty/Originality of this study: The novelty of this study lies in the
development of a PBL-based module specifically focused on sports injury
management and first aid training for prospective teachers, supported by a multi-
party evaluation approach involving experts, lecturers, and students, which
provides a comprehensive assessment of the module’s feasibility and contributes
to strengthening safety literacy in physical education contexts.
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1. INTRODUCTION

Physical education in elementary schools plays a strategic role in developing the cognitive, affective,
and psychomotor aspects of students through structured physical activities [1]-[3]. In addition to providing
fitness benefits and developing basic motor skills, physical activities also have the potential to cause injuries if
not accompanied by adequate supervision and first aid knowledge. Therefore, elementary school teachers are
required to have basic competencies in sports injury management to ensure the safety of students during the
learning process. A number of studies show that the success of injury prevention and treatment is greatly
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influenced by the understanding of teachers and prospective teachers of the mechanisms of injury and
appropriate initial treatment procedures [4], [5].

However, elementary school teacher education students, as future educators, still demonstrate limited
understanding and skills in sports injury management. This condition is inseparable from the elementary school
teacher education curriculum, which emphasizes general pedagogical aspects, while content related to physical
health, injury prevention, and first aid is still relatively limited. Previous research findings even show that
students with a background in sports are still prone to making mistakes in the initial handling of injuries, so it
can be assumed that the competency gap among elementary school teacher education students in general tends to
be greater [6]. In addition, other studies emphasize the importance of systematic assessment of the disposition
and competence of prospective teachers to ensure their readiness to face real situations in schools, including in
handling student injuries [7].

The Problem-Based Learning (PBL) approach has been widely recommended as an effective learning
strategy for improving learning engagement, analytical abilities, and problem-solving skills through the
presentation of authentic problems [8]-[10]. In the context of teacher education, PBL has been shown to
strengthen case-based learning, collaboration, and deep reflection, which contribute to the development of
conceptual understanding and practical skills [14], [15]. A number of studies also show that the integration of
PBL with technological support can increase the motivation and readiness of prospective teachers in facing
modern learning challenges [16]-[18]. These characteristics make PBL theoretically relevant for application in
sports injury management learning, which requires situational analysis, quick decision-making, and appropriate
responses based on real conditions.

However, the development of PBL-based teaching materials in the context of sports injury management
specifically aimed at elementary school teacher education students is still very limited. Previous studies have
generally focused only on improving understanding or learning outcomes, without comprehensive product
evaluation covering aspects of validity, practicality, and effectiveness [19], [20]. On the other hand, the need for
systematic evaluation instruments to assess the competence of prospective teachers, particularly in learning
practices and handling field situations, has also not been optimally met [21], [22]. This condition indicates a
research gap in the development and comprehensive evaluation of PBL-based sports injury management
modules for elementary school teacher education students.

From an educational evaluation perspective, the quality of learning modules needs to be tested through
formative and summative evaluation mechanisms that assess content suitability, practicality of use, and impact
on student learning outcomes. Although the ADDIE model provides a systematic development framework, the
final quality of the module must still be proven through product evaluation that reflects user needs and learning
effectiveness. Therefore, the urgency of this research lies in the effort to provide PBL-based sports injury
management modules that are not only supported by a strong pedagogical approach, but also empirically tested
in terms of validity, practicality, and effectiveness, so as to improve the readiness and safety literacy of
prospective elementary school teachers in physical education learning.

2. RESEARCH METHOD

This study applies the ADDIE development model as shown in Figure 1. This model places the
Evaluate stage as an evaluative component that occurs continuously at each stage of development. Each stage of
Analyze, Design, Develop, and Implement is connected through a revision flow that allows for the review of
interim results so that the quality of the developed modules can be maintained. This cyclical pattern enables a
more dynamic development process because the product can be refined based on formative evaluation findings
before proceeding to the next stage. This approach is relevant for the development of Problem-Based Learning
(PBL) modules that require multi-level validation and continuous contextual adjustments.
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Figure 1. Steps in the ADlifE development model [23]
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In addition, this research falls under the category of Research and Development (R&D), with the aim of
producing and testing the quality of PBL-based sports injury management learning modules. The research
sample consisted of 70 elementary school teacher education students, selected using purposive sampling, as
research participants must have experience in taking physical education courses and be involved in sports injury
treatment simulations. This study also involved five experts for the validation process, namely sports injury
material experts, PBL experts, media experts, elementary school teacher education lecturers, and elementary
school teachers.

The instruments used in this study consisted of expert validation sheets, practicality questionnaires, and
learning outcome tests. The expert validation instrument was adapted from [24] formative evaluation framework
and [25] criteria for learning product quality. This instrument assessed the suitability of the material, the
accuracy of the concepts, the accuracy of the case studies, and the suitability of the modules to the basic
education context. The reliability of the validation sheet was calculated using Cronbach's Alpha and obtained a
value of a = 0.89, which indicates high reliability. The practicality questionnaire for lecturers and students was
adapted from the practicality evaluation instruments according to [24], which included aspects of ease of use,
clarity of the PBL flow, readability of the material, and the usefulness of the module in the learning process. The
reliability test results showed a Cronbach’s Alpha value of 0.91 for students and 0.88 for lecturers.

The learning outcome test (pretest—posttest) was adopted and modified from the first aid competency
assessment instrument used in the research by [26]. The reliability of this test was examined using KR-20 and
obtained a value of 0.84, indicating excellent reliability. Data collection was carried out through the completion
of expert validation sheets, practicality questionnaires, learning outcome tests, and observation of student
activities during the implementation of the module. Data analysis was performed using descriptive statistics to
assess the validity and practicality of the module, as well as a paired sample t-test and N-Gain calculation to
measure the effectiveness of the module. The analysis was performed using standard statistical tools.

Analyze, The Analyze stage in this cyclical model serves to identify the needs, characteristics, and
readiness of elementary school teacher education students in understanding sports injury management material.
The analysis was conducted through surveys, interviews, and literature reviews on common injuries in
elementary school students and the level of students’ knowledge of first aid. In the cyclical model, the results of
the analysis not only form the basis for the initial design but can also be revised when the next stage reveals
deficiencies or inconsistencies. The findings of [27]-[29] are important references in this stage, showing that
students’ understanding of injuries is still low, so the developed module must provide contextual, visual, and
applicable material. The Analyze stage is iterative because formative evaluation can return the process to the
analysis stage to correct conceptual errors or inaccuracies in user needs. Design, The Design stage involves
developing a PBL-based module framework that includes learning structures such as problem presentation,
material exploration, group discussion, and reflection. In the cyclical model, the design that has been developed
is not final, because the formative evaluation process that takes place in the next stage can return the
development team to the Design stage if deficiencies are found in the problem scenario, material visualization, or
learning activity flow. The design principle is oriented towards contextual learning so that the module must
provide injury case studies that are relevant to the field experience of elementary school teachers. The research
by Amerstorfer and Miinster-Kistner [11], and [30] Melovitz-Vasan [30] serves as a reference in ensuring that the
PBL approach in module design truly encourages active engagement, critical analysis, and collaboration among
students. The module design is then forwarded to the development stage to be realized in the form of a concrete
product.

Develop, The Develop stage is the process of realizing the module design into a complete learning
product that includes sports injury material, first aid steps, illustrations, PBL activities, and student worksheets.
In accordance with the ADDIE cyclical diagram, this stage is also supervised by a formative evaluation process
that allows for revisions before the module is tested. At this stage, validation is carried out by five experts,
namely injury material experts, PBL experts, media experts, elementary school teacher education lecturers, and
elementary school teachers. Validation includes content feasibility, conceptual correctness, case study accuracy,
and the suitability of the module to the basic education context. Validation results that indicate deficiencies in
material or visual appearance can return the process to the Design stage for improvement. This iterative approach
is in line with the findings of [31], which emphasize that repeated revisions improve the final quality of learning
media. Implement, The implementation stage was carried out by testing the module on 70 elementary school
teacher education students in practical activities and sports injury management simulations. Students were asked
to analyze injury cases, discuss collaboratively, perform first aid, and develop solutions according to PBL
principles. In the cyclical model, the implementation results not only became the basis for summative evaluation
but also an important source of information in formative evaluation. This means that if during implementation,
parts of the module are found to be unclear, ineffective, or difficult for students to understand, the module is
revised before being used more widely. This approach is in line with the research by Ngereja et al [32], and
Sukacké et al [33], which emphasizes that PBL is only effective if implementation is followed by close
observation and continuous improvement to ensure optimal learning.
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Evaluate, The Evaluate stage in the ADDIE cyclical model is a central process that takes place at two
levels: formative evaluation and summative evaluation. Formative evaluation is carried out at each stage
(Analyze, Design, Develop, and Implement) to identify and correct product weaknesses directly through the
revision flow shown in the diagram. Summative evaluation is conducted after implementation to assess the final
quality of the module through three main indicators: validity, practicality, and effectiveness. Validity is analyzed
through expert assessment, practicality through student and lecturer perception questionnaires, while
effectiveness is measured using pretest-posttest, paired t-tests, and N-Gain calculations. This layered evaluative
approach is in line with the recommendations of [34], [35], which emphasize the importance of structured
evaluation in the development of learning products. Thus, the Evaluate stage in this cyclical model ensures that
the resulting modules are of high quality and ready for use in the context of elementary school teacher education.

3. RESULTS AND DISCUSSION
3.1 Characteristics of the Evaluated Module

The Problem-Based Learning (PBL)-based sports injury management module developed in this study
was designed to provide elementary school teacher education students with a structured and contextual learning
experience relevant to physical education safety in elementary schools. The module begins with a contextual
cover illustrating students engaged in sports activities, emphasizing the focus on injury prevention and
management. This is followed by a preface outlining the learning objectives, targeted competencies, and the
urgency of mastering basic first aid skills for prospective elementary school teachers, thereby providing clear
orientation regarding the learning flow and scope of the material. The overall visualization of the module
structure is presented in Figure 2.

Preface

Introduction Material
nt

Penanganan Dan Perawatan Cedera Olahraga
Berbasis Problem-Based Learning

Untuk Mahasiswa PGSD

Figure 2. PBL-based Sports Injury Management module display

The core content of the module is organized into sequential topics, including basic concepts of sports
injuries, injury classification, causes of injuries, and standard first aid principles. The material is presented
progressively from conceptual understanding to practical application through explanatory text, summary points,
comparative tables, and visual illustrations. This staged presentation supports systematic knowledge construction
and reflects the fundamental principles of PBL, which emphasize the integration of theory and practice. Visual
elements such as initial diagnosis tables and treatment flow diagrams facilitate students’ ability to identify injury
symptoms and prioritize appropriate actions.

The final section of the module emphasizes case-based learning activities that represent authentic injury
situations commonly encountered in elementary school physical education. Each case includes incident
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descriptions, problem indicators, and guided analysis tasks requiring students to identify injury causes, determine
first aid measures, and formulate follow-up plans. The inclusion of structured worksheets encourages reflection,
collaboration, and independent problem-solving. This design strengthens students’ decision-making skills in
real-world contexts and demonstrates the direct integration of injury management content with PBL-based
problem-solving activities.

3.2 Validity of the PBL-Based Module

The validation results from five experts show that the PBL-based sports injury management learning
module has a very high level of validity, with an average percentage of 92% and is classified as highly valid. The
validators involved include experts in sports injury material, PBL experts, learning media experts, elementary
school teacher education lecturers, and elementary school teachers. The diversity of the validators' backgrounds
strengthened the accuracy of the evaluation, as each component of the module was assessed in a
multidisciplinary manner according to their respective fields of expertise. Details of the percentage of each
aspect of validation are shown in Figure 2.

The aspect of curriculum suitability received the highest score, namely 96%, followed by the aspects of
material, learning media, and practical implementation with a score of 92%. Meanwhile, the PBL suitability
aspect scored 88%, remaining in the highly valid category. These results show that all elements of the module
meet academic, pedagogical, and technical eligibility for use in elementary school teacher education student
learning. These findings directly answer the first research question regarding the validity level of the PBL-based
sports injury management learning module. Based on the validity percentage analysis, the module is declared to
meet all eligibility standards and is therefore suitable for further testing at the implementation stage.

Practical Feasibility 92%

Curriculum Suitability 96%

Learning Media 92%

PBL 88%

Materials 92%

84% 86% 88% 90% 92% 94% 96% 98%

Figure 3. Teaching module validation results

The high validity score obtained indicates that the structure of the developed module is in line with the
learning design principles recommended in the development of physical education teaching materials. This result
is in line with the findings [19], which confirm that teaching materials on sports injuries must present accurate,
contextual content supported by visual examples to make it easier for prospective teachers to understand the
mechanism of injury and the steps to treat it. The developed module has fulfilled these characteristics through
the integration of authentic injury scenarios, which are at the core of the PBL approach.

In addition, the curriculum validity score of 96% indicates that the module material is appropriate for
the learning needs of elementary school teacher education students. This finding supports the view [7], [36]-[39],
which emphasizes that the alignment between learning content and the professional competencies of prospective
teachers is an important prerequisite for ensuring their readiness to face real situations in schools, including
when injuries occur to students. Strong validation of the curriculum aspect shows that this module has been able
to bridge conceptual and pedagogical practice needs.

Compared to previous studies, similar modules developed [20], [40], [41] are still limited to partial
evaluations, such as material feasibility or initial effectiveness, without integrating comprehensive assessments
from various parties. This study provides a new contribution through a multi-stakeholder evaluation involving
subject matter experts, learning approach experts, media experts, lecturers, and elementary school practitioners.
This combination of perspectives improves the quality of the assessment and ensures that the module is ready for
use in the context of elementary school teacher education.
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The implications of this research indicate that this module can be a reliable learning resource in
equipping elementary school teacher education students with analytical skills and quick responses to injury
cases, in line with the professional demands of elementary school teachers. In addition, the high level of validity
opens up opportunities for further development in the form of e-modules or interactive digital media so that
learning becomes more adaptive and flexible. In terms of novelty, this study offers a comprehensive integration
of PBL and sports injury management material specifically tailored to the elementary school teacher education
context, a topic that has not been widely discussed in previous studies. The layered validation approach used also
provides scientific added value because it ensures the quality of the modules not only from one perspective, but
through cross-disciplinary collaboration.

3.3 Practicality of the Module

The practicality of the module was measured through a questionnaire given to elementary school
teacher education students and lecturers after the module was used in learning. The results of the analysis
showed that students gave an average score of 88.2%, which is classified as practical, while lecturers gave a
score of 91.6%, which is classified as very practical. These high practicality scores indicate that the module is
easy to use, easy to understand, interesting, and suitable for learning needs in the classroom. The systematic
structure of the module, the use of relevant visual illustrations, the presentation of injury treatment steps in
sequence, and the existence of PBL scenarios were considered to help students understand the injury treatment
process comprehensively.

These findings answer the research question regarding the practicality level of the PBL-based sports
injury management learning module. Based on the percentage data, the module is considered practical and can
be implemented effectively in learning. The complete results of the practicality test are presented in Table 1.

Table 1. Practicality test results
Maximum Average

Respondents Aspects Assessed Score Score Percentage  Category
Readibility, o .

Students Comprehensibility, Interest 100 88.2 88.2% Practical

Lecturers Preseptatlon suitability and 100 916 91.6% Very.
material flow Practical

The high practicality score indicates that the module has fulfilled the PBL principle, which emphasizes
active student involvement through authentic problems and a clear learning flow. This result is in line with the
findings [11], [42], [43], which state that the effectiveness of PBL increases when the material is systematically
organized and contextualized with real-world problems. Students assessed that the injury scenarios, visual
illustrations, and first aid instructions made the relationship between theory and practice clearer and easier to
understand. These findings are also reinforced by [30], which show that the clarity of the PBL flow greatly
determines the level of student understanding and participation. Thus, the organized structure of the module and
the sequential presentation of injury management steps provided a learning experience that was in line with the
constructivist principles of PBL.

From the lecturer’s perspective, a score of 91.6% indicates that the module is not only suitable for
learning in large classes and small groups but also in line with modern PBL practices that emphasize student-
centered learning. This shows that the module can function as a flexible and adaptive learning tool in various
elementary school teacher education lecture contexts. The implications of this study indicate that this module can
improve learning efficiency because students can follow the PBL flow independently and purposefully. This has
the potential to reduce the facilitation burden on lecturers and at the same time increase student involvement in
injury management simulations. In terms of novelty, this study adds empirical evidence that PBL modules that
specifically combine sports injury management material with real-life scenarios can improve the practicality of
learning in elementary school teacher education an area that is still relatively unexplored in the literature.

3.4 Effectiveness of the Module

The effectiveness of the module was evaluated using pretest and posttest scores from 70 elementary
school teacher education students. The results showed an increase in the mean score from 63.5 in the pretest to
84.2 in the posttest, indicating a gain of 20.7 points, as illustrated in Figure 4. As summarized in Table 2, the
paired sample t-test yielded a significance value of p = 0.000 (p < 0.05), confirming a statistically significant
difference between pretest and posttest scores. In addition, the N-Gain value of 0.567 falls within the moderate
category, indicating that the module demonstrates proportional effectiveness in improving students’
understanding of sports injury management. These findings provide empirical evidence that the developed PBL-
based module is effective in enhancing elementary school teacher education students’ learning outcomes in
sports injury management.
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Table 2. Results of Paired Sample t-Test and N-Gain Analysis

Analysis Type Statistical Value Criterion Interpretation
Paired sample t-test p =0.000 p <0.05 Statistically significant
N-Gain 0.567 0.3<g<0.7 Moderate effectiveness

3
MEAN PRETEST MEAN POSTTEST

Figure 4. Diagram of average pre-test and post-test scores

The increase in scores shown in Figure 4 indicates that the PBL-based module has a positive impact on
improving students’ understanding of sports injury management. PBL allows students to actively engage in the
analysis of real injury scenarios, thereby deepening their conceptual understanding. This is in line with the
findings [44]-[46], which state that PBL can improve critical thinking, analytical, and problem-solving skills
through the provision of contextual problems. This module not only presents theory but also provides
opportunities for students to practice first aid procedures through simulations and case discussions.

These findings support the statement [47] that practical simulations can strengthen students’
psychomotor competencies, especially regarding injury management steps. Thus, the effectiveness of the module
is not only reflected in posttest scores but also in a more applicable and meaningful learning experience.
Additionally, the effectiveness of the module shown in Figure 4 is consistent with research [48], [49], which
confirms that sports injury material presented in a structured and realistic manner can improve prospective
teachers’ readiness to face real situations in schools. The steady improvement in the learning outcome graph
indicates that this module successfully integrates theory and practice optimally.

In terms of generalization, the results of this study indicate that the developed PBL module can be
widely adopted in elementary school teacher education, especially in subjects that require quick response skills
and procedural understanding. The moderate N-Gain score also indicates that even students with low initial
abilities achieved significant improvement. The implications of this research indicate that this module can be
used as standard teaching material in physical education in elementary school teacher education, especially to
equip students to deal with emergency situations that may occur when teaching elementary school students. In
terms of novelty, this research offers a unique contribution in the form of integrating the PBL module with
authentic sports injury scenarios specifically designed for the elementary school teacher education context,
which is a field that has been rarely explored in the literature.

The results of the study show that the sports injury management learning module based on Problem-
Based Learning (PBL), which was developed through the ADDIE cyclical model, successfully met the three
main indicators of teaching material quality, namely validity, practicality, and effectiveness. The high level of
validity an average of 92%, with curriculum validity reaching 96% indicates that the module has been designed
with a logical learning flow, accurate material, and a PBL activity structure that supports students' thinking
processes. This is in line with modern learning design approaches as stated by Tessmer [24], which emphasize
that quality teaching materials not only convey information but also facilitate knowledge construction through
the stimulation of authentic problems. The very high curriculum validity indicates that the module is able to meet
the needs of elementary school teacher education students to understand the aspects of physical safety and health
of elementary school students.

The practicality of the module is also an important indication of the product's readiness for use in a real
learning context. Student (88.2%) and lecturer (91.6%) assessments show that the module is accessible, easy to
understand, and flexible to use in both group discussions and field practice. These findings are in line with
Almulla [10], which confirms that PBL will be effective if supported by teaching materials that are clearly
structured, interesting, and guide the problem-solving process systematically. In the context of elementary school
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teacher education, these findings are strategically valuable because elementary school teacher education students
generally do not have a background in sports. Thus, the presence of visual illustrations, case studies, and
problem-solving stages in the module helps students visualize injury situations concretely and systematically.

In terms of effectiveness, the increase in learning scores shown in Figure 4 indicates the significant
impact of the module on student understanding. The pretest—posttest score difference of 20.7 points, significance
value p = 0.000, and N-Gain of 0.567 (moderate category) show that the module is able to proportionally
improve mastery of injury management concepts. These results are consistent with the findings [33], [50], which
show that PBL improves students' readiness to face real situations through case analysis, critical discussion, and
practice-based simulations. In sports injury material, first aid simulation helps develop students’ psychomotor
skills, as emphasized [44].

Overall, this PBL module makes an important contribution to the development of elementary school
teacher education students’ professional competencies, especially in the aspect of student physical safety.
Contextual and interactive module-based learning has been proven to bridge the gap between theory and
practice, as emphasized by Goossens et al [4], which states that injury prevention training is an essential
component in the physical education of prospective teachers. The findings of this study are also in line with
trends in teaching material innovation in higher education, as shown in Sirojjuddin et al [47], which emphasizes
that learning modules need to integrate scientific context, technology, and user needs. The accuracy of the
design, content validity, and suitability of the module to student characteristics three aspects that were carefully
maintained in this study are key indicators of the quality of modern teaching materials.

This study presents a PBL module specifically designed for the context of elementary school teacher
education an area that has been understudied in relation to sports injury management learning. The resulting
module not only covers theoretical knowledge but also supports the development of practical skills through
simulations that are appropriate for elementary school classroom situations. However, this study has limitations,
including a focus on evaluating effectiveness that is still predominantly on cognitive aspects, while psychomotor
and affective aspects have not been analyzed in depth. In addition, implementation is still limited to one
institution, so cross-institutional generalization needs to be followed up. Based on these findings,
recommendations for further research include: (1) Developing a digital version or e-module to make learning
more interactive; (2) Testing the effectiveness of the module in various elementary school teacher education
institutions to see the consistency of the results; (3) Integrating simulation technology such as interactive videos
or augmented reality to enrich the learning experience. Thus, the PBL-based module developed in this study not
only provides theoretical contributions but also offers significant practical implications for improving the quality
of elementary school teacher education, particularly in the field of student safety and health.

4. CONCLUSION

This study aims to evaluate a sports injury management learning module based on Problem-Based
Learning (PBL) for elementary school teacher education students based on three indicators of teaching material
quality, namely validity, practicality, and effectiveness. All of the research objectives have been achieved. The
developed module was proven to be highly valid according to expert assessment, practical for use by students
and lecturers, and effective in improving student understanding, as indicated by an increase in pretest—posttest
scores and a moderate N-Gain score. Based on these findings, this study contributes theoretically that the
integration of the PBL structure with authentic sports injury scenarios is an effective approach to building the
conceptual competence and practical skills of prospective elementary school teachers. This finding reinforces the
theory that problem-based teaching materials not only improve cognitive knowledge but also facilitate decision-
making and practical responses relevant to the context of physical education. In addition, the use of the cyclical
ADDIE model gives rise to the concept of layered evaluation, which emphasizes the importance of revision at
each stage of development to produce quality learning products.

In practical terms, this module has the potential to be further developed into an interactive e-module or
integrated with digital technologies such as video simulations or case-based multimedia to enrich the learning
experience of students. Further research is recommended to test the module in a broader institutional context,
evaluate its long-term impact, and develop additional evaluation instruments to measure affective and
psychomotor dimensions in greater depth. Thus, the PBL-based module developed not only addresses the
learning needs of elementary school teacher education students, but also makes a real contribution to
pedagogical innovation in the field of physical education and elementary school student safety.

ACKNOWLEDGEMENTS

The authors would like to thank the Directorate of Research, Technology, and Community Service
(DRTPM), Ministry of Education, Culture, Research, and Technology of the Republic of Indonesia, as well as
Universitas Pendidikan Muhammadiyah Sorong for their support and funding.

Effectiveness of a Problem-Based Learning Module in Improving Sports Injury ... (Anton Sukowati)



218 a ISSN: 2716-4160

AUTHOR CONTRIBUTIONS

AS was responsible for the research design, data collection, data analysis, and manuscript preparation.
SFR, MANA, and MF, contributed to conceptual development, research methodology guidance, and critical
review of the manuscript. All authors have read and approved the final version of the manuscript.

CONFLICTS OF INTEREST
The author(s) declare no conflict of interest.

USE OF ARTIFICIAL INTELLIGENCE (AI)-ASSISTED TECHNOLOGY

The authors declare that no artificial intelligence (AI) tools were used in the generation, analysis, or
writing of this manuscript. All aspects of the research, including data collection, interpretation, and manuscript
preparation, were carried out entirely by the authors without the assistance of Al-based technologies.

REFERENCES

[1] S. Purwanto, and E. Susanto, “Development of physical education model based on character for improving affective,
cognitive, and psychomotoric values in elementary school. In International Conference on Educational Research and
Innovation (ICERI 2019) (pp. 319-323). Atlantis Press, 2020, doi: 10.2991/assehr.k.200204.061.

[2] H.J.T. Costa, R. Barcala-Furelos, C. Abelairas-Gomez, and V. Arufe-Giraldez, “The influence of a structured physical
education plan on preschool children’s psychomotor development profiles,” Australasian Journal of Early
Childhood, vol. 40, no. 2, pp. 68-77, 2015, doi: 10.1177/183693911504000209.

[3] H. A. Hasan, S. Adi, E. Hariyanto, A. Kongrungchok, H. I. Oktaviani, and O. Fajarianto, “Physical activity with play
and game model to improve the cognitive of elementary school students,” Edcomtech: Jurnal Kajian Teknologi
Pendidikan, vol. 8, no. 1, pp. 49-57, 2023, doi: 10.17977/um039v8i12023p49.

[4] L. Goossens, G. Cardon, E. Witvrouw, E. Verhagen, and D. De Clercq, “An injury prevention programme in physical
education teacher education students: Process evaluation using the RE-AIM sports setting matrix,” Translational Sports
Medicine, vol. 2024, no. 1, pp. 5717748, 2024, doi: 10.1155/2024/5717748.

[5] S. Vercruysse, L. Haerens, E. Verhagen, L. Goossens, and D. De Clercq, “Effects of a multifactorial injury prevention
intervention in physical education teachers: A randomized controlled trial,” European journal of sport science, vol. 16,
no. 7, pp. 868-876, 2016, doi: 10.1080/17461391.2016.1140812.

[6] N. Nirmalasari, M. Nofiyanto, and R. W. Hidayati, “Demographic study: History of injuries and first aid treatment for
sports injuries in student activity units,” Journal of Health Studies, vol. 4, no. 2, pp. 3844, 2020, doi:
10.31101/jhes.1018.

[71 E. Bradley, P. Isaac, and J. King, “Assessment of pre-service teacher dispositions,” Excelsior Leadership in Teaching
and Learning, vol. 13, no. 1, 2020, doi: 10.14305/jn.19440413.2020.13.1.03

[8] E. Karan, and L. Brown, “Enhancing student’s problem-solving skills through project-based learning,” Journal of
Problem Based Learning in Higher Education, vol. 10, no. 1, pp. 74-87, 2022, doi: 10.54337/0js.jpblhe.v10i1.6887.

[91 Nurkhin, A., & Pramusinto, H. (2020). Problem-Based Learning Strategy: Its Impact on Students’ Critical and Creative
Thinking Skills. European Journal of Educational Research, 9(3), 1141-1150, 2020, doi: 10.12973/eu-jer.9.3.1141.

[10] M. A. Almulla, “The effectiveness of the project-based learning (PBL) approach as a way to engage students in
learning,” Sage Open, vol. 10, no. 3, pp. 2158244020938702, 2020, doi: 10.1177/2158244020938702.

[11] C. Amerstorfer, and C. Miinster-Kistner, “Student perceptions of academic engagement and student—teacher
relationships in problem-based learning,” Frontiers in Psychology, vol. 12,2021, doi: 10.3389/fpsyg.2021.713057.

[12] W. Zhao, L. He, W. Deng, J. Zhu, A. Su, and Y. Zhang, “The effectiveness of the combined problem-based learning
(PBL) and case-based learning (CBL) teaching method in the clinical practical teaching of thyroid disease,” BMC
medical education, vol. 20, no. 1, pp. 381, 2020, doi: 10.1186/s12909-020-02306-y.

[13] S. Gravett, J. de Beer, R. Odendaal-Kroon, and K. K. Merseth, “The affordances of case-based teaching for the
professional learning of student-teachers,” Journal of curriculum studies, vol. 49, no. 3, pp. 369-390, 2017, doi:
10.1080/00220272.2016.1149224.

[14] V.K. Viswambaran, and S. Shafeek, “Project based learning (PBL) approach for improving the student engagement in
vocational education: an investigation on students ‘learning experiences & achievements,” In 2019 Advances in Science
and  Engineering  Technology  International  Conferences  (ASET) (pp. 1-8). IEEE, 2019, doi:
10.1109/ICASET.2019.8714463.

[15] R. Tirado-Morueta, Y. Ceada-Garrido, A. J. Barragén, J. M. Enrique, and J. M. Andujar, “The association of self-
determination with student engagement moderated by teacher scaffolding in a Project-Based Learning (PBL)
case,” Educational Studies, vol. 50, no. 5, pp. 806-827, 2024, doi: 10.1080/03055698.2021.2003185.

[16] Y. Kirkgdz, and B. Turhan, “Views of Turkish EFL teacher trainees toward technology-integrated PBL practices,”
English Language Teaching Educational Journal, vol. 4, no. 1, pp. 74-86, 2021, doi: 10.12928/eltej.v4i1.3748.

[17] A. Rahmawati, N. Suryani, M. Akhyar, and S. Sukarmin, “Technology-integrated Project-Based Learning for pre-
service teacher education: A systematic literature review,” Open Engineering, vol. 10, no. 1, pp. 620-629, 2020, doi:
10.1515/eng-2020-0069.

[18] M. Liu, Y. Shi, Z. Pan, C. Li, X. Pan, and F. Lopez, “Examining middle school teachers’ implementation of a
technology-enriched problem-based learning program: Motivational factors, challenges, and strategies,” Journal of
Research on Technology in Education, vol. 53, no. 3, pp. 279-295, 2021, doi: 10.1080/15391523.2020.1768183.

[19] T. Tanti, W. Utami, D. Deliza, and M. Jahanifar, “Investigation in vocation high school for attitude and motivation
students in learning physics subject,” Journal Evaluation in Education (JEE), vol. 6, no. 2, pp. 479-490, 2025, doi:
10.37251/jee.v6i2.1452.

Jor. Eva. Edu, Vol. 7, No. 1, January 2026: 210 - 220



Jor. Eva. Edu ISSN: 2716-4160 a 219

[20]

[30]

[31]
[32]

[33]

[34]

[35]

[36]

[37]

[38]

W. Winara, S. Syahrial, and U. Hanniyah, “Development of a problem-based pocket book for introducing first aid and
treatment of sports injuries to PGSD students,” JGK (Jurnal Guru Kita), vol. 8, no. 3, pp. 449453, 2024, doi:
10.24114/jgk.v8i3.54031.

C. Kim, and E. Kwak, “An exploration of a reflective evaluation tool for the teaching competency of pre-service
physical education teachers in Korea,” Sustainability, vol. 14, no. 13, pp. 8195, 2022, doi: 10.3390/sul4138195.

J. Lohmann, J. Breithecker, U. Ohl, P. GieB3-Stiiber, and H. P. Brandl-Bredenbeck, “Teachers’ professional action
competence in education for sustainable development: A systematic review from the perspective of physical
education,” Sustainability, vol. 13, no. 23, pp. 13343, 2021, doi: 10.3390/sul132313343.

S. Sugiyono, Metode Penelitian & Pengembangan [Research & Development Methods]. Bandung: Alfabeta.

M. Tessmer, Planning and Conducting Formative Evaluations. New York: Routledge, 1993, doi:
10.4324/9780203053407.

N. Nieveen, “Prototyping to reach product quality,” In Design approaches and tools in education and training (pp.
125-135). Dordrecht: Springer Netherlands, 1999, doi: 10.1007/978-94-011-4255-7 _10.

T. E. Gould, R. L. DeFries, and A. Overbay, “First aid and injury prevention training for pre-service teachers,” Journal
of Physical Education and Sport, vol. 18, no. 2, pp. 756-764, 2018, doi: 10.7752/jpes.2018.02111.

A. Abdullah, and A. P. Ratna, “Knowledge level of futsal extracurricular students about ankle injuries,” Journal
Coaching Education Sports, vol. 5, no. 2, pp. 181-196, 2024, doi: 10.31599/pjk0cc35.

B. He, Q. Li, J. Zhao, R. Liu, Y. Li, and Y. Xu, “The innovation and practice of “Hand as Foot teaching method” in the
teaching of motion system injury course,” BMC medical education, vol. 21, no. 1, pp. 553, 2021, doi: 10.1186/s12909-
021-02944-w.

P. Y. A. Dewi, and K. H. Primayana, “Effect of learning module with setting contextual teaching and learning to
increase the understanding of concepts,” International journal of education and learning, vol. 1, no. 1, pp. 19-26, 2019,
doi: 10.31763/ijele.v1il.26.

C. Melovitz-Vasan, M. Gentile, S. Huff, and N. Vasan, “Student perception of active learning group in a problem-based
learning curricular environment,” Medical science educator, vol. 28, no. 1, pp. 195-201, 2018, doi: 10.1007/s40670-
018-0541-6.

A. Eitel, “How repeated studying and testing affects multimedia learning: Evidence for adaptation to task
demands,” Learning and Instruction, vol. 41, pp. 70-84, 2016, doi: 10.1016/j.learninstruc.2015.10.003.

B. Ngereja, B. Hussein, and B. Andersen, “Does project-based learning (PBL) promote student learning? A
performance evaluation,” Education Sciences, vol. 10, no. 11, pp. 330, 2020, doi: 10.3390/educscil0110330.

V. Sukacké, A. O. P. D. C. Guerra, D. Ellinger, V. Carlos, S. Petronien¢, L. Gaizitiniené, and A. Brose, “Towards
active evidence-based learning in engineering education: A systematic literature review of PBL, PjBL, and
CBL,” Sustainability, vol. 14, no. 21, pp. 13955, 2022, doi: 10.3390/sul42113955.

R. A. H. Cahyadi, “Pengembangan bahan ajar berbasis ADDIE model [Development of teaching materials based on the
ADDIE model],” Halaqa: Islamic Education Journal, vol. 3, no. 1, pp. 35-42, 2019, doi: 10.21070/halaqa.v3i1.2124.

P. T. Shivaraju, G. Manu, M. Vinaya, and M. K. Savkar, “Evaluating the effectiveness of pre-and post-test model of
learning in a medical school,” National Journal of Physiology, Pharmacy and Pharmacology, vol. 7, no. 9, pp. 947,
2017, doi: 10.5455/njppp.2017.7.0412802052017.

F. Caena, and C. Redecker, “Aligning teacher competence frameworks to 21st century challenges: The case for the
european digital competence framework for educators (digcompedu),” European journal of education, vol. 54, no. 3,
pp- 356-369, 2019, doi: 10.1111/ejed.12345.

D. A. Kurniawan, A. Astalini, D. Darmaji, T. Tanti, and S. Maryani, “Innovative learning: Gender perception of e-
module linear equations in mathematics and physics,” Indonesian Journal on Learning and Advanced Education
(IJOLAE), 92-106, 2022, doi: 10.23917/ijolae.v4i2.16610.

S. Paik, M. Zhang, M. A. Lundeberg, J. Eberhardt, T. S. Shin, and T. Zhang, “Supporting science teachers in alignment
with state curriculum standards through professional development: Teachers’ preparedness, expectations and their
fulfillment,” Journal of Science Education and Technology, vol. 20, no. 4, pp. 422-434, 2011, doi: 10.1007/s10956-
011-9308-1.

Mohamed, Z., Valcke, M., & De Wever, B. (2017). Are they ready to teach? Student teachers’ readiness for the job
with reference to teacher competence frameworks. Journal of Education for Teaching, 43(2), 151-170, 2017, doi:
10.1080/02607476.2016.1257509.

T. Tanti, D. Deliza, and S. Hartina, “The effectiveness of using smartphones as mobile-mini labs in improving students’
beliefs in physics,” JIPF (Jurnal Ilmu Pendidikan Fisika),vol. 9, no. 3, pp. 387-394, 2024, doi:
10.26737/jipf.v9i3.5185.

S. R. Patel, P. J. Margolies, N. H. Covell, C. Lipscomb, and L. B. Dixon, “Using instructional design, analyze, design,
develop, implement, and evaluate, to develop e-learning modules to disseminate supported employment for community
behavioral health treatment programs in New York State,” Frontiers in public health, vol. 6, pp. 113, 2018, doi:
10.3389/fpubh.2018.00113.

P. Tanna, A. Lathigara, and N. Bhatt, “Implementation of problem based learning to solve real life problems,” Journal
of Engineering Education Transformations, vol. 35, no. 1, 103-111, 2022, doi: 10.16920/jeet/2022/v35is1/22015.

M. S. J. Maftuh, U. S. Lawal, M. Ade, A. V. Lama, and A. F. Adzim, “Understanding learning strategies: a comparison
between contextual learning and problem-based learning,” Educazione: Journal of Education and Learning, vol. 1, no.
1, pp. 54-65, 2023, doi: 10.61987/educazione.v1il.496.

A. V. Galaresa, and E. Fitriami, “The effect of practice-based simulation models on improving psychomotor skills and
self-efficacy,” Citra Delima Scientific journal of Citra Internasional Institute,vol. 5, no. 2, pp. 67-71, 2022, doi:
10.33862/citradelima.v5i2.259.

Effectiveness of a Problem-Based Learning Module in Improving Sports Injury ... (Anton Sukowati)



a ISSN: 2716-4160

W. Winarso, and A. A. Haqq, “Where exactly for enhance critical and creative thinking: the use of problem posing or
contextual learning,” European Journal of Educational Research, vol. 9, no. 2, pp. 877-887, 2020, doi: 10.12973/eu-
jer.9.2.877.

B. Birgili, “Creative and critical thinking skills in problem-based learning environments,” Journal of Gifted education
and creativity, vol. 2, no. 2, pp. 71-80, 2015, doi: 10.18200/JGEDC.2015214253.

T. Tanti, A. Astalini, D. Darmaji, D. A. Kurniawan, and R. Fitriani, “Student perception review from gender:
Electronic Moduls of Mathematical Physics. JPI (Jurnal Pendidikan Indonesia), vol. 11, no. 1, pp. 125-132, 2022, doi:
10.23887/jpiundiksha.v11i1.35107.

L. Goossens, R. De Ridder, G. Cardon, E. Witvrouw, R. Verrelst, and D. De Clercq, “Injury prevention in physical
education teacher education students: lessons from sports. A systematic review,” European Physical Education
Review, 25(1), 156-173, 2019, doi: 10.1177/1356336X17711675.

B. Maksymchuk, R. Gurevych, T. Matviichuk, O. Surovov, N. Stepanchenko, N. Opushko, and I. Maksymchuk,
“Training future teachers to organize school sport,” Revista Romaneasca Pentru Educatie Multidimensionala, vol. 12,
no. 4, pp. 310-327, 2020, doi: 10.18662/rrem/12.4/347.

N. Nuraini, T. Subroto, and A. Rahmat, “Implementation of PBL to improve critical thinking in physical education,”
Gelanggang Olahraga: Jurnal Pendidikan Jasmani dan Olahraga, vol. 7, no. 1, pp. 45-52, 2022, doi:
10.31539/jpjo.v7i1.8060.

Jor. Eva. Edu, Vol. 7, No. 1, January 2026: 210 - 220



