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Abstract.

This community service initiative was conducted to strengthen 21st-century
skills, particularly computational, critical, and creative thinking, among pre-
service teachers at Universiti Teknologi Malaysia (UTM). The program was
designed as a training workshop that combined interactive lectures, hands-on
activities, and collaborative problem-solving tasks to expose participants to
innovative approaches in teaching and learning. A total of sixty pre-service
teachers participated in the program, engaging in activities that integrated
computational thinking strategies with opportunities for critical reflection and
creative expression. Evaluation data were collected through pre- and post-
training questionnaires, reflective journals, and group discussions. The findings
revealed notable improvements in participants’ ability to analyze problems
systematically, apply logical reasoning, and generate innovative solutions
within educational contexts. Furthermore, the participants expressed positive
attitudes toward adopting these skills in their future teaching practice. This
initiative demonstrates the potential of structured community service programs
to support the development of essential 21st-century competencies among pre-
service teachers, contributing to the broader goal of preparing future educators
to meet the challenges of contemporary education
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I INTRODUCTION

In the 21st century, education faces unprecedented challenges and opportunities shaped by
globalization, rapid technological growth, and shifting societal needs [1]. Teachers are at the heart of this
transformation, as they are expected not only to deliver subject knowledge but also to nurture skills that
prepare students to thrive in dynamic and unpredictable environments. This has led to an increased focus on
equipping pre-service teachers with higher-order thinking skills that go beyond traditional pedagogy [2].
Among the essential competencies highlighted for contemporary educators are computational, critical, and
creative thinking [3]. These three skills form the backbone of 21st-century education, enabling teachers to
analyze problems, think innovatively, and integrate digital technologies effectively into learning
environments [4]. Preparing teachers with these skills ensures they can serve as role models and facilitators
of future-ready learning in their classrooms.Computational thinking, often associated with computer science,
extends far beyond programming. It involves problem decomposition, pattern recognition, abstraction, and
algorithmic design, all of which are crucial for solving educational and real-world challenges [5]. For pre-
service teachers, computational thinking supports the integration of digital tools into teaching practice and
enhances their ability to design structured, technology-driven learning experiences [6].

Critical thinking, meanwhile, is vital in helping pre-service teachers develop the ability to assess
information objectively, make sound pedagogical decisions, and reflect on their teaching practices [7]. In an
era where misinformation spreads rapidly, cultivating strong analytical and evaluative skills in future
educators is crucial to fostering informed and discerning students [8].Creative thinking complements these
competencies by encouraging teachers to generate new ideas, experiment with innovative teaching
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approaches, and design engaging classroom activities [9]. Creativity in teaching does not merely involve
artistic expression but extends to the ability to reimagine traditional practices and create meaningful learning
experiences that capture students’ interest and curiosity [10].In the Malaysian context, the development of
these 21st-century skills aligns with the aspirations outlined in the Malaysia Education Blueprint 2015-2025
(Higher Education), which emphasizes the creation of holistic, entrepreneurial, and balanced graduates [11].
Teacher education institutions, such as Universiti Teknologi Malaysia (UTM), are central to this mission,
tasked with preparing pre-service teachers who can integrate these skills into both their professional practice
and wider societal engagement.

Community service programs have emerged as an effective platform for fostering these skills in
higher education [12]. Beyond classroom instruction, such initiatives provide pre-service teachers with
experiential learning opportunities that involve real-world problem-solving, collaboration, and reflection
[13]. By engaging in community-oriented projects, pre-service teachers are exposed to contexts that
challenge them to apply computational, critical, and creative thinking in authentic and impactful ways. This
article discusses a community service initiative conducted at UTM aimed at strengthening computational,
critical, and creative thinking among pre-service teachers. The program was designed as a structured training
workshop that combined lectures, hands-on activities, and collaborative projects. By exploring the design,
implementation, and outcomes of this initiative, the study highlights the potential of community service as a
transformative approach in teacher education, ultimately contributing to the preparation of educators who
can address the demands of 21st-century learning.

1. METHODS

Research Design

This community service initiative used a participatory action-based training design, combining
workshops, collaborative activities, and reflective practices [14]. The program was structured to not only
transfer knowledge but also actively engage participants in developing computational, critical, and creative
thinking skills through experiential learning.

Participants

The participants consisted of sixty pre-service teachers enrolled in Universiti Teknologi Malaysia
(UTM). Selection was based on voluntary participation, prioritizing students from the Faculty of Education.
All participants were in their early stages of teacher training, ensuring that the intervention could
meaningfully shape their future pedagogical practices.

Program Implementation

The community service program was implemented over four sessions and included the following
stages: 1) Orientation Session: Participants were introduced to the objectives of the program, the importance
of 21st-century skills, and the role of computational, critical, and creative thinking in teaching and learning;
2) Training Workshops: Hands-on training was delivered through interactive modules focusing on problem-
solving tasks, algorithmic thinking exercises, case-based discussions, and creative brainstorming activities;
3) Collaborative Projects: Participants worked in small groups to design and present innovative teaching
strategies or lesson plans that integrated computational, critical, and creative thinking; 4) Reflection and
Feedback: Structured reflection sessions allowed participants to share their experiences, challenges, and
insights. Trainers and facilitators provided constructive feedback for improvement. Figure 1 presents the
stages of the program implementation.

Orientation ~ —»  Training Workshop |, Collaborative Project __,, Reflection & Feedback

Fig 1. Community Service Program Implementation

Data Collection
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To evaluate the program’s effectiveness, data were collected using a mixed-method approach [15]:
1) Pre- and Post-Training Questionnaires: Assessed participants’ self-reported skills in computational,
critical, and creative thinking; 2) Observation Checklists: Recorded participant engagement, problem-solving
strategies, and collaboration during activities; 3) Reflective Journals: Participants documented their learning
experiences, challenges, and perceptions of the training; and 4) Group Presentations: Served as evidence of
skill application in designing innovative teaching strategies.

Data Analysis

Quantitative data from the questionnaires were analyzed using descriptive statistics (mean,
percentage, and standard deviation) to measure skill improvement. Qualitative data from reflections and
group projects were analyzed thematically to identify recurring patterns, insights, and challenges [16].

1. RESULT AND DISCUSSION

Improvement in Computational Thinking

The pre- and post-training questionnaire data showed a marked increase in participants’ ability to
apply computational thinking skills. Before the program, only 35 of the students reported confidence in
breaking down problems into smaller components and using logical steps to solve them. After the training,
this number increased to 76%, reflecting the effectiveness of the structured problem-solving activities.
Observation notes also indicated that participants became more adept at identifying patterns and designing
algorithmic solutions during group projects.

Enhancement of Critical Thinking Skills

Participants demonstrated significant growth in critical thinking throughout the training. Thematic
analysis of reflective journals revealed that many students began questioning assumptions, considering
multiple perspectives, and applying reasoned judgment in problem-solving. For example, during case-based
discussions, students engaged in deeper analysis of teaching scenarios, offering alternative strategies rather
than relying on conventional methods. Questionnaire results showed an increase in the mean score of critical
thinking competencies from 71 to 85. Figure 2 shows the students’ activity for critical thinking skills.

Fig 2. Students’ Activity for Critical Thinking Process

Development of Creative Thinking Abilities

The collaborative projects allowed participants to exercise creativity in designing innovative lesson
plans. Group presentations highlighted novel approaches, such as integrating storytelling with digital tools or
gamifying mathematical concepts to capture students’ interest. Reflective data confirmed that students felt
more confident in experimenting with new teaching methods. Overall, creative thinking scores improved
significantly, with participants noting that the program helped them to “think outside the box” in designing
engaging classroom experiences. Figure 3 expresses the development of the creative thinking skills among
students.
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Fig 3. Developing Creative Thinking Skills Among Students

Participant Engagement and Feedback

Feedback collected from the post-training survey indicated a high level of satisfaction among
participants. Over 89% of students agreed that the program was engaging, practical, and directly applicable
to their future teaching careers. Students particularly valued the balance between theoretical input and hands-
on activities, which they described as both “challenging” and “rewarding.” Many also expressed a desire for
similar programs to be extended into future teacher training courses at UTM. Figure 4 impresses the
students’ engagement in the classroom.

\/ :

Fig 4. Students’ Engagement in the Classroom

Overall Impact of the Program

The combination of computational, critical, and creative thinking activities provided a holistic
approach to skill development. The integration of community service with structured training allowed pre-
service teachers to experience meaningful, real-world applications of 21st-century competencies. The results
affirm the potential of such initiatives to prepare future educators who are content-competent and innovative
problem-solvers capable of adapting to the evolving demands of education. Table 1 presents the pre- and
post-test for the mean score in the implementation process.

Table 1. Pre- and Post-Test Mean Scores of 21st-Century Skills

Skill Pre-Test Mean | Post-Test Mean | Improvement
Computational Thinking 3.1 4.2 +1.1
Critical Thinking 3.3 4.4 +1.1
Creative Thinking 3.2 4.5 +1.3
Overall Average 3.2 4.4 +1.2

The table shows clear improvement across all three targeted skills. The highest gain was in Creative
Thinking (+1.3), followed by Computational and Critical Thinking (+1.1 each). The results demonstrate that
the community service training effectively strengthened pre-service teachers’ 21st-century skills. As shown
in Table 1, participants demonstrated notable improvement in all three targeted 21st-century skills. The mean
scores increased from 3.1 to 4.2 in computational thinking, 3.3 to 4.4 in critical thinking, and 3.2 to 4.5 in
creative thinking. The greatest gain was observed in creative thinking (+1.3), indicating that the program
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particularly encouraged innovative approaches to teaching and learning. Overall, the findings suggest that the
training was effective in enhancing the competencies of pre-service teachers at UTM.The results of this
study demonstrate that the community service initiative significantly enhanced the 21st-century skills of pre-
service teachers at Universiti Teknologi Malaysia (UTM). The structured training approach, which combined
computational, critical, and creative thinking activities, allowed participants to engage actively in
experiential learning. Improvements in post-test scores across all three competencies suggest that the
program was effective in equipping future educators with essential skills to navigate the demands of modern
classrooms.Among the three targeted competencies, creative thinking showed the most significant
improvement.

This finding highlights the effectiveness of collaborative projects and problem-based activities in
encouraging participants to explore innovative teaching strategies. Pre-service teachers became more
confident in experimenting with unconventional methods, which aligns with previous research indicating that
creativity flourishes when learners are placed in environments that promote exploration and originality [10].
This improvement is crucial for teachers who must continuously adapt to diverse student needs.The gains in
computational thinking reflect the participants’ ability to adopt systematic approaches to problem-solving
[9]. Activities such as algorithmic exercises and digital task design encouraged logical reasoning and the
breakdown of complex challenges into manageable steps. These skills are not only vital in STEM education
but also provide transferable strategies for tackling challenges across other subject areas. This result
reinforces the growing recognition of computational thinking as a universal problem-solving framework in
education [12].Critical thinking also demonstrated notable growth, as reflected in participants’ improved
ability to evaluate information, question assumptions, and justify their pedagogical decisions [7].

The case-based discussions and reflective journaling played a significant role in this outcome. Such
findings are consistent with the view that critical thinking develops when learners are encouraged to reflect
deeply on practice, analyze different perspectives, and construct evidence-based conclusions.This
competency is particularly valuable for teachers in today’s complex and information-rich environment
[17].The integration of community service as the medium for this initiative proved to be a key factor in the
program’s success [18]. Unlike traditional classroom-based instruction, community service situated learning
is in authentic, real-world contexts [19]. Participants were required to collaborate, solve problems, and
reflect on their learning in ways that directly linked theory to practice. This experiential approach not only
enhanced skill development but also instilled a sense of civic responsibility and professional purpose among
pre-service teachers.These outcomes are closely aligned with the Malaysia Education Blueprint 2015-2025
(Higher Education), which emphasizes the cultivation of holistic, entrepreneurial, and balanced graduates
[11]. They also contribute directly to the realization of Sustainable Development Goal 4 (SDG 4), which
advocates for inclusive and quality education [20]. By strengthening computational, critical, and creative
thinking, this initiative prepares future educators to support quality-driven and sustainable teaching practices,
ensuring that they are better equipped to nurture globally competent learners.Despite its strengths, the study
has certain limitations.

The program was implemented with a relatively small sample of pre-service teachers from a single
institution, which limits the generalizability of the results. Additionally, much of the data relied on self-
reported measures, which may introduce bias in assessing the true extent of skill development [21]. To build
on this initiative, future studies should consider larger, more diverse samples and include longitudinal
tracking to evaluate the long-term impact of such training once participants enter the teaching profession.
Overall, the findings underscore the value of community service as a pedagogical strategy in higher
education. When designed purposefully, such programs provide authentic opportunities for pre-service
teachers to practice and refine essential 21st-century skills. By fostering computational, critical, and creative
thinking, this initiative demonstrates how community engagement can serve as a powerful complement to
teacher education curricula [4]. Ultimately, equipping future educators with these competencies ensures that
they are prepared to meet the evolving challenges of education while contributing to broader national and
global development goals.

V. CONCLUSION
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This community service initiative at Universiti Teknologi Malaysia (UTM) demonstrated that
structured training can effectively enhance pre-service teachers’ computational, critical, and creative thinking
skills, which are essential 21st-century competencies. The significant improvements observed, particularly in
creative thinking, highlight the value of experiential and collaborative learning in preparing innovative and
reflective educators. By integrating community service into teacher education, the program successfully
bridged theory and practice while fostering civic responsibility and professional growth. These outcomes
align with the Malaysia Education Blueprint 2015-2025 and Sustainable Development Goal 4 (SDG 4),
underscoring the potential of higher education institutions to develop future-ready teachers capable of
meeting the evolving demands of education.
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