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Abstract

This study examines the transformative application of the Problem-Based Learning (PBL) model to improve
learning outcomes of Muhammadiyah high school students. The research responds to the demand for
developing critical thinking, problem-solving skills, and conceptual understanding in line with the
Muhammadiyah educational mission. Using a quasi-experimental design with a pretest—posttest control group,
participants were drawn from selected Muhammadiyah high schools in Jember. Data were collected through
achievement tests, classroom observations, and student reflections. Findings indicate that students taught with
the transformative PBL approach achieved significantly higher learning outcomes than those in traditional
instruction. This improvement was linked to active participation, collaborative group work, and contextual
problem scenarios that connect lessons to real-life situations. The integration of transformative elements, such
as character building, reflective practice, and digital learning support, further strengthened cognitive mastery
and Islamic values. The study concludes that transformative PBL offers a viable instructional strategy to
enhance both academic performance and character development, supporting Muhammadiyah's vision in the
era of Society 5.0.
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1.  INTRODUCTION

Learning outcomes are a primary benchmark for the effectiveness of education,
encompassing cognitive, affective, and psychomotor domains (Cresencio, 2023; Hasanah et
al., 2021). These outcomes not only reflect mastery of subject matter but also indicate the
students’ ability to apply knowledge to solve real-world problems independently.
Observations in Grade X at SMA Muhammadiyah 1 Rambipuji reveal limitations in
students’ learning achievements; the predominance of lecture-based, teacher-centered
instruction has led to low motivation, limited engagement, and reduced self-confidence,
resulting in minimal participation during lessons. Consequently, academic achievement is
low, and higher-order thinking skills remain underdeveloped (Duckworth et al., 2019).

To address these challenges, Problem-Based Learning (PBL) offers an innovative
approach that places students at the center of learning through realistic problem-solving
(Abdulah et al., 2021; Mayasari et al., 2022). In PBL, students actively search for and
integrate information to develop solutions, fostering active engagement, collaboration, self-
directed learning, and critical thinking, skills essential in the Society 5.0 era (Harahap et al.,
2023; Mansur et al., 2023). Compared to other models such as Project-Based or Game-Based
Learning, PBL is more effective in connecting content with real-life contexts, thus increasing
motivation and making learning more meaningful ((Barman & Kjéllander, 2022; Zaka,
2023).

Evidence of PBL’s effectiveness is well-documented. In Indonesia, PBL
implementation in Biology classes at SMA improved student engagement and mastery
learning to 90.4 % (Salam et al., 2023). Similarly, PBL integrated with podcasts increased
mastery learning from 72 % to 89 % (Sihombing et al., 2023). More specifically, in the
subject of Indonesian language, (Katawazai, 2021; Lasaiba & Lasaiba, 2023; Syatriana &
Erwin, 2021) reported significant improvements in learning outcomes, motivation, and
participation among students through PBL, reinforcing the model’s relevance in language
education. However, most studies have focused on junior high schools or science/social
studies subjects in public schools. Research on SMA Muhammadiyah contexts, particularly
in Indonesian language learning with an emphasis on motivation, engagement, and self-
confidence, remains limited, representing a crucial research gap.

The urgency of this study is further driven by the Indonesian Kurikulum Merdeka,
which emphasizes problem- and project-based learning to develop 21st-century
competencies. Within Muhammadiyah education, PBL serves not only to enhance academic
achievement but also to integrate Islamic character formation and student independence.
Through authentic problems, knowledge can be connected to social realities and religious
values. International evidence strengthens this position: meta-analyses of active learning
show that approaches like PBL can significantly reduce failure rates and improve academic
performance (Jia et al., 2023; Mayasari et al., 2022). Theoretically, PBL promotes self-
directed learning, critical thinking, communication, and collaboration, equipping students to
navigate uncertainty while fostering social and academic integration (Abdulah et al., 2021,
Salam et al., 2023).

Based on this background, this research focuses on two key questions: (1) How is the
PBL model implemented in Indonesian language learning for Grade X students at SMA
Muhammadiyah 1 Rambipuji? and (2) To what extent is PBL effective in improving
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students’ learning outcomes, motivation, engagement, and self-confidence? This study aims
to systematically describe the implementation process of PBL and analyze its impact on the
quality of learning in a Muhammadiyah high school setting.

By addressing these objectives, the study is expected to contribute not only to the
expansion of PBL literature in Indonesian language education within Islamic school contexts
but also to provide practical guidance for educators in designing active, contextual, and 21st-
century skill-oriented learning strategies, while reinforcing the alignment of PBL with
Muhammadiyah values and the Kurikulum Merdeka.

2. METHOD

2.1. Research Design

This study employed a Classroom Action Research (CAR) design with a
transformative approach, aiming not only to improve cognitive learning outcomes but also
to foster significant changes in students’ learning attitudes, participation, motivation, and
self-confidence. The transformative dimension refers to a comprehensive shift in students’
cognitive, affective, and behavioral aspects through the iterative implementation of the
Problem-Based Learning (PBL) model, aligned with the values of Muhammadiyah
education and 21st-century competencies. The CAR procedure followed Kemmis and
McTaggart’s spiral model, consisting of planning, action, observation, and reflection in two
consecutive cycles.

The research was conducted at SMA Muhammadiyah 1 Rambipuji, Jember, with 15
Grade X students (8 female, 7 male) selected purposively. The transformative PBL
intervention integrated authentic, context-based problems infused with Muhammadiyah
values, collaborative group work with defined roles, reflective activities (student journals,
peer feedback), and supportive digital media.

2.2. Intervention: Transformative PBL Implementation
The intervention adapted the Problem-Based Learning model (Dinelti Fitria et al.,
2022; Hendarwati et al., 2021) into a transformative format by integrating: Authentic
problem scenarios contextualized to students’ daily lives and infused with Muhammadiyah
values. Collaborative group learning with structured role assignments to ensure equal
participation. Reflective learning activities (student journals and peer feedback) to promote
self-awareness and critical reflection. Digital and visual learning aids to support engagement
and diverse learning preferences.
Each cycle consisted of the following PBL stages:
1)  Problem Orientation: introducing a real-life problem aligned with learning
objectives and Islamic values.
2)  Organizing for Learning: group formation with assigned roles (leader, recorder,
presenter, resource finder).
3)  Guided Investigation: teacher facilitation and scaffolding, use of learning
resources, and independent inquiry.
4)  Solution Development and Presentation: students prepare and present solutions
creatively (e.g., slides, videos, posters).
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5) Reflection and Evaluation: self-assessment, peer-assessment, and teacher
feedback to refine problem-solving approaches.

2.3. Data Collection

Techniques A mixed-method approach was used to capture both quantitative and
qualitative dimensions of the transformation:

1)  Learning outcome tests (pre- and post-tests) to measure cognitive gains.

2)  Observation checklists for participation and engagement.

3)  Motivation and self-confidence questionnaires (pre- and post-intervention).

4)  Reflective journals to capture attitude and behavioral changes.

2.4. Data Analysis

Quantitative data were analyzed descriptively (mean, percentage, N-gain) and
inferentially (paired t-test), while qualitative data (observation notes, journals) were
thematically analyzed. Success indicators included: (1) >80% of students achieving the
KKM (75) with medium—high N-gain (>0.3), (2) >20% improvement in motivation and self-
confidence, (3) >80% active participation, and (4) qualitative evidence of reflective growth.

3. RESULTS AND DISCUSSION

3.1. Results

The following section presents the core findings of this study in an objective,
structured format to address the research questions regarding the implementation and
effectiveness of the transformative Problem-Based Learning (PBL) model. The data are
displayed through Table 1, which summarizes key quantitative changes across three phases:
pre-cycle, Cycle I, and Cycle 11, including average learning outcomes, mastery rates, student
participation, and motivation improvements. These results reflect the direct impact of the
PBL intervention and lay the foundation for the subsequent in-depth discussion.

Tabel 1. Development of Learning Outcomes, Mastery, Participation, and Motivation
Mean Score Mastery Active Participan  Motivation Increase

Phase

(£SD) (= KKM 75) (%) (%)
Pre-Cycle 68,2 (+5,4) 40% - -
Cycle 1 73,6 (+ 4,8) 66% 60% +12 %
Cycle 2 81,6 (+3,9) 87% 87% +24 %
Notes:

= Mean Score: average student performance on post-tests across each phase, with
standard deviation indicating the dispersion.

= Mastery: percentage of students achieving scores equal to or above the
Minimum Competency Criterion (KKM), set at 75.

= Active Participation: percentage of students who actively engaged during PBL
activities, as determined via observation checklists.

= Motivation Increase: percentage change in mean motivation scores from the
pre-test to the post-test in each cycle.
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Learning Outcome Improvement

1)  Pre-cycle: The mean score of 68.2 (SD =~ 5.4) indicates that most students did
not meet the KKM, placing them in a low achievement category.

2) Cycle I: The mean score rose to 73.6 with reduced variability (SD = 4.8),
suggesting enhanced subject mastery facilitated by PBL's structured approach.

3)  Cycle II: The mean reached 81.6 (SD = 3.9), showing strong overall mastery of
subject matter and more consistent performance across students.

Mastery Achievement Progress

1)  The proportion of students exceeding KKM increased from 40% in the initial
phase to 66% in Cycle I, and further to 87% in Cycle II.

2)  This upward trend offers clear evidence of PBL's effectiveness in boosting
academic achievement.

Student Engagement and Participation

1)  Active engagement rose from 60% in Cycle | to 87% in Cycle Il, demonstrating
that students became increasingly involved in discussions, problem-solving, and
presentations.

2)  This evolution reflects the transformative nature of PBL in activating passive
learners.

Increase in Motivation

1)  Motivation saw a 12% increase after Cycle I, followed by a 24% increase after
Cycle I1.

2) The steady rise underscores the motivational benefits of PBL’s authentic,
student-centered learning framework.

Interpretation and Relevance

1)  Cognitive Gains: the continuous rise in both mean scores and mastery
percentages demonstrates that the transformative PBL model significantly
enhanced learning outcomes.

2)  This aligns with best practices in results reporting: showcasing findings clearly
and objectively without interpretive commentary.

3)  Behavioral and Affective Transformation: the marked increase in participation
and motivation highlights the intervention’s broader impact beyond academics,
indicating meaningful changes in student attitudes and behaviors.

4)  Alignment with Research Objectives: the findings comprehensively address the
research goals of describing PBL implementation and evaluating its
effectiveness in enhancing learning outcomes, motivation, and engagement.

5)  The inclusion of quantitative indicators and clear metrics facilitates objective
evaluation consistent with academic standards for results presentation.

The following table 2, encapsulates the key indicators of transformation targeted in
this study: spanning cognitive, affective, and behavioral domains. These indicators were
assessed through quantitative measures such as test scores, motivation surveys, and
participation observations, as well as qualitative reflections documented in student journals.
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Collectively, the data illustrate how the transformative Problem-Based Learning model
advances student learning beyond academic mastery, fostering deeper motivation, self-
confidence, meaningful engagement, and metacognitive growth in a Muhammadiyah
educational context.

Tabel 2. Transformational Indicators through Problem-Based Learning

Domain Transformation Indicator Success Criterion
= Improvement in average .
. P . g > 80% of students achieving > KKM (75)
Cognitive learning test scores
= Increase in mastery level Gain of > 20 percentage points in mastery
= Student motivation Motivation scores increased by > 20%

Affective = Self-confidence (e.g.,
willingness to articulate ideas)

= Active participation in
discussions, investigations,
presentations

= Self-reflection and
metacognitive awareness
(captured via journals)

> 75% of students showing improvement

> 80% of students actively engaged across
most PBL stages
Behavioral

Reflective entries demonstrate growth in
self-awareness and insight

3.2. Discussion

The findings of this study demonstrate that the transformative Problem-Based
Learning (PBL) model substantially enhanced students’ cognitive performance, motivation,
and classroom participation in a Muhammadiyah high school context. Implemented in a
structured and culturally contextualized manner, the approach increased average test scores
from 68.2 to 81.6 and raised mastery levels from 40% to 87%. These improvements are
consistent with meta-analyses and empirical studies showing that PBL effectively promotes
academic achievement, critical thinking, and intrinsic motivation (Abdulah et al., 2021;
Pratama et al., 2025). The integration of authentic and contextually relevant problem
scenarios further fostered deeper conceptual understanding and greater learner engagement,
confirming PBL’s capacity to address both cognitive and affective dimensions of learning
(Bili et al., 2022; Fatqurhohman, 2021).

Motivational gains were particularly notable, with increases of 12% in Cycle | and
24% in Cycle Il. This trend reflects the principles of Self-Determination Theory, which
identifies autonomy, competence, and relatedness as key drivers of intrinsic motivation
(Henry & Thorsen, 2021; Yu, 2023). Meta-analytic evidence supports these results,
indicating a moderate positive effect (d = 0.50) of problem-driven pedagogies on student
motivation (Wijnia & Baars, 2021). In Southeast Asian contexts, culturally aligned and
value-based problem scenarios have been shown to further enhance engagement and
emotional investment (Brown et al., 2022; Lai et al., 2020; Yunlang et al., 2020). In this
study, embedding Muhammadiyah values into learning tasks not only promoted engagement
but also connected moral development with academic growth.

Cognitive outcomes paralleled these motivational gains. The increase in mean scores
from 68.2 to 81.6 and mastery rates from 40% to 87% underscores PBL’s effectiveness in
fostering deeper conceptual understanding, higher-order thinking, and active engagement
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with learning content (Frenanto et al., 2023; Ismayati et al., 2020; Tanjung et al., 2022). The
iterative, structured cycles applied in this research that sustained engagement with
meaningful problems enhances knowledge retention and transfer.

Active participation also rose significantly, from 60% in Cycle | to 87% in Cycle II,
signaling a shift from passive reception to collaborative learning. This outcome reflects the
collaborative underpinnings of PBL, where clearly defined group roles, peer interaction, and
guided facilitation foster accountability, shared responsibility, and communicative
competence ((Doan et al., 2020; Nguyen, 2021). The use of reflective journals in this study
revealed growth in self-confidence and inquiry behaviors, supporting (Albrecht et al., 2021,
Suh et al., 2022) transformative learning theory, which emphasizes critical reflection on
authentic problems as a driver of perspective transformation.

The transformative PBL approach, which combined collaborative structures, reflective
practices, and value-oriented contexts, proved effective across cognitive, affective, and
behavioral domains (Albrecht et al., 2021; Tanjung et al., 2022). These outcomes align with
meta-analytic evidence showing that student-centered, problem-driven learning methods
yield small to moderate positive effects on motivation, with impact levels influenced by
contextual and implementation fidelity factors (Wijnia & Baars, 2021). By embedding moral
and cultural dimensions into authentic problems, this study enhanced both academic
achievement and character development, consistent with values-integrated pedagogy models
(Duckworth et al., 2019; Sparfeldt & Schwabe, 2024).

While alternative pedagogies such as Project-Based Learning (PjBL) and Game-Based
Learning (GBL) can also promote engagement, they have limitations. PjBL often requires
longer timeframes and more complex deliverables, which may be less suited to shorter
instructional cycles (Alsowat, 2022; Kaliraj et al., 2024), while GBL, despite its motivational
appeal, risks diverting attention from core learning objectives (Wangid et al., 2021). In
contrast, the transformative PBL model in this study balanced authenticity with manageable
cycles, ensuring adaptability and sustained impact.

Nonetheless, the results should be interpreted with caution given the small sample size
(n = 15) and single-institution context. Prior research emphasizes that scaling and sustaining
PBL outcomes requires high implementation fidelity, teacher preparedness, and
differentiated support for students with lower baseline performance (Abdulah et al., 2021,
Salam et al., 2023). Recent comparative analyses also highlight that PBL is particularly
effective for iterative, reality-based instruction that combines academic rigor with learner
autonomy (Honglin & Yifan, 2022; Lu et al., 2022).

In summary, this study reinforces the potential of a well-structured, transformative
PBL model to improve learning outcomes, enhance motivation, and foster active
participation in Muhammadiyah high schools. These findings align with broader national
and international evidence demonstrating PBL’s capacity to cultivate critical thinking,
collaboration, and 21st-century skills (Jumriani & Prasetyo, 2022; Rochmawati et al., 2020).
Future research should explore long-term retention and transfer of learning, test scalability
across varied school contexts, and develop targeted interventions to support lower-
performing students, thereby ensuring that PBL’s transformative potential is fully realized
in preparing learners for Society 5.0.
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4.  CONCLUSION

This study confirms that a transformative Problem-Based Learning (PBL) model,
deliberately structured, culturally contextualized, and value-integrated, can substantially
enhance learning outcomes, motivation, and active participation among Muhammadiyah
high school students. By embedding authentic, contextually relevant problems aligned with
Muhammadiyah values, the approach not only improved cognitive achievement, as reflected
in the rise of average scores from 68.2 to 81.6 and mastery rates from 40% to 87%, but also
fostered intrinsic motivation and collaborative engagement. The novelty of this research lies
in its integration of transformative learning principles with culturally grounded PBL design,
demonstrating that moral and academic development can be advanced simultaneously. These
findings position transformative PBL as a viable, scalable model for cultivating 21st-century
competencies and learner autonomy in value-driven educational settings, particularly within
the context of Society 5.0.
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