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INTRODUCTION

Education today has transformed into modern education. Modern education involves creative
learning and provides meaningful experiences as students study a concept or material
(Melnick, 2018). On the other hand, creative and meaningful learning has changed traditional
teaching into a diverse approach to learning, thereby enhancing critical thinking, creativity,
and collaboration skills (Barton & Riddle, 2021). One approach that can be applied is the
Project Based Learning (PjBL) model. The PjBL learning model encourages students to take
an active role in their education by providing or completing real-life projects (Arifatin, 2023).
Project-Based Learning (PjBL) is student-centered, where the learning process presents
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challenges to students to explore complex questions, problems, or challenges within their
studies, as well as to complete a project (Wu, 2024). The PjBL approach also introduces a
deep understanding of a concept that requires students to implement that understanding in real-
world practice (Podobnik et al., 2024). By working both in groups and individually, students
can enhance their abilities such as problem-solving skills, teamwork, and communication
among groups (McKay & Sridharan, 2023).

The effectiveness of the PjBL learning model has the ability to create a learning atmosphere
that is more relevant and engaging (Liao et al., 2023). Compared to explaining or providing
theories continuously, this learning model motivates students to explore knowledge with their
own abilities. This active learning not only enhances students' abilities but also prepares them
to face real-world challenges by improving critical thinking skills such as adaptability,
perseverance, and self-management (Mora et al., 2020; Nansen, 2024; Owens et al., 2020).
Meanwhile, Project-Based Learning (PjBL) aligns with the increasing emphasis on 21st-
century skills, which include digital literacy, collaboration, and critical thinking skills (Yu,
2024). When teachers strive to equip students with the tools or materials they need to achieve
success in the world of education (Carabantes & Paran, 2022). Project-Based Learning (PjBL)
also offers a strong and comprehensive framework for developing students’ competencies in a
real and meaningful environment, while introducing them to deeper contexts of a concept by
working on or completing a project (Zhang et al., 2024; Uctila et al., 2023).

Integrating tools like the Wiggle Bot into Project-Based Learning (PjBL) further enhances the
impact by providing students with hands-on experiences that bridge the gap between
theoretical concepts and practical application (Fitzgerald & Evans, 2024). In this context, the
Wiggle Bot serves as a teaching tool that sparks students' curiosity and creativity as they
design, build, and experiment with their own robotic projects. Here, the combination of PjBL
and interactive technology creates an engaging learning environment, making students more
likely to get involved, thereby increasing participation levels and fostering a deeper
understanding among learners (Zhang & Hwang, 2022).

METHODS

The method of this training is to design research using a case study approach. This approach
aims to provide a deep understanding of the implementation of Project Based Learning by
integrating the Wiggle Bot tool as a learning aid, as well as how this method or approach
influences student engagement in the classroom. The participants in this study are science
teachers who are members of the Science Teacher Working Group (MGMP IPA) in East
Jakarta Region 1. This training began with a presentation on the STEM Robotics approach by
the facilitator. During or after the presentation, teachers were invited to discuss by asking
guestions about anything they still did not understand regarding the STEM Robotics material.
After the facilitator's presentation, the teachers carried out project development. Where are the
teachers as participants designing the Wiggle Bot project that aligns with the science
curriculum, covering fundamental concepts such as motion, energy, and mechanical systems.
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At this stage, an initial investigation into the values of the STEM components is also
conducted.

RESULTS AND DISCUSSION

This research aims to test the effectiveness of the Project Based Learning model using Wiggle
Bot to enhance teachers' ability to create and understand STEM components. (Science,
Technology, Engineering and Mathematics). This training involves teachers as participants
working in groups, equipping them with the necessary tools and guidelines to design a Wiggle
Bot. Teachers participating in this training must successfully complete the process of creating
a Wiggle Bot. This stage begins with the provision of material on active learning and the PjBL
approach as well as STEM Robotics.

FIGURE 1. Presentation of Material and Discussion Session

FIGURE 2. Discussion session by the Facilitator and Training Participants

After that, the teachers were introduced to the tools and materials needed for making the
Wiggle Bot, up to the final assembly of the Wiggle Bot. The teachers demonstrated a good
understanding of the instructions and were able to assemble the Wiggle Bot independently,
with minimal involvement from the facilitator when encountering difficulties in the creation
process.

| 53



Mitra Teras: Jurnal Terapan Pengabdian Masyarakat Volume 3 Nomor 2, Desember 2024

FIGURE 3. Teachers working in groups to complete the Wiggle Bot.

Next, when the teachers have successfully created the Wiggle Bot, they are asked to identify
the components and concepts of the STEM approach used in this project. In the discussion
session, teachers can explain how each STEM component is integrated into project-based
learning. Observation results show that the teachers are not only able to create the Wiggle Bot
and identify its components, but also able to bridge the Wiggle Bot project with the curriculum
implemented with STEM concepts into classroom practices for learning activities.

This training emphasizes teachers' abilities in the STEM approach by highlighting the
effectiveness of the Project Based Learning model. The training combines the creation of a
Wiggle Bot with teachers' understanding of STEM concepts. The success of teachers in
assembling the Wiggle Bot demonstrates that the PjBL learning model can effectively bridge
the gap between theoretical knowledge and practical application. Teachers' ability to identify
the STEM components of the Wiggle Bot also shows that this training method is not only
visually appealing but also effective in terms of learning. This training directly allows teachers
to experience the challenges and benefits of STEM learning that can be implemented in the
classroom, making classroom learning active and enjoyable with the help of engaging learning
tools.

This training also received good and positive feedback from the teachers. This training is
considered to enhance student engagement and motivate learners in classroom learning. The
PjBL learning model demonstrates an important role in the development of teachers' abilities
to design classroom learning by involving them in projects that require collaboration in groups,
active participation, and the resolution of complex problems or questions encountered while
working on the projects. The success of this training can be applied to various learning
processes in the classroom by combining the Wiggle Bot project with a STEM approach. On
the other hand, by participating in this training, teachers are expected to be able to implement
it to enhance student engagement. This research is anticipated to provide opportunities for
sustainable development focused on improving teachers' professional skills, particularly in
active learning and the STEM approach.

CONCLUSION

The involvement of learning with Wiggle Bot as a learning tool and Project Based Learning
as a learning model demonstrates the effectiveness of the PjBI learning model in enhancing
teachers' understanding of the STEM approach. This training showcased the active
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engagement of teachers in the design and creation of the Wiggle Bot as a learning tool,
followed by the identification of the STEM components present in the Wiggle Bot. This
training not only improved teachers' skills and creativity in creating learning tools but also
boosted their confidence and enthusiasm in teaching STEM subjects in the classroom. This
training demonstrates that Project-Based Learning (PjBL) is an effective learning model to be
implemented in the development of STEM education, offering practical, effective, and
engaging learning experiences. Teachers could consider integrating Project-Based Learning
(PjBL) activities in the classroom to enhance students' understanding as well as improve
critical thinking, problem-solving, and collaboration skills.

ACKNOWLEDGEMENTS

The implementation of this community service activity was funded by the Community Service
Grant Number: 46 /SPK-PKM/FMIPA/2023 and the Decree of the Rector of the State
University of Jakarta Number 434/UN39/HK.02/2024.

REFERENCES

Arifatin, F. W. (2023). Project-Based Learning to Enhance Students’ Creative Thinking Skill
on Language Learning. Linguists Journal of Linguistics and Language Teaching, 9(2),
260-260. https://doi.org/10.29300/ling.v9i2.3854

Barton, G., & Riddle, S. (2021). Culturally responsive and meaningful music education:
Multimodality, meaning-making, and communication in diverse learning contexts.
Research ~ Studies in  Music  Education,  44(2), 1321103X2110093.
https://doi.org/10.1177/1321103x211009323

Carabantes, L., & Paran, A. (2022). “It may also be our own fault to think so, to limit them
before even trying”: Assuming Learner Limitations during Materials Design in English
Language Teacher Education. Tesol Quarterly, 56(4). https://doi.org/10.1002/tesq.3102

Fitzgerald, M. S., & Evans, K. B. (2024). Integrating Digital Tools to Enhance Access to
Learning Opportunities in  Project-based Science Instruction. TechTrends.
https://doi.org/10.1007/s11528-024-00975-w

Liao, W.-C., Lin, C.-L., Lou, S.-J., & Chung, C.-C. (2023). A design and effectiveness
evaluation of the Maker spirit-PBL innovation and entrepreneurship course. Innovations
in Education and Teaching International, 1-20.
https://doi.org/10.1080/14703297.2023.2248987

McKay, J., & Sridharan, B. (2023). Student perceptions of collaborative group work (CGW)
in  higher education. Studies in  Higher Education, 49(2), 1-14.
https://doi.org/10.1080/03075079.2023.2227677

Melnick, P. (2018). Redefining education: the convergence of liberal arts and career school
education. International Journal of Higher Education Management, 05(01).
https://doi.org/10.24052/ijhem/v05n01/art04

Mora, H., Signes-Pont, M. T., Fuster-Guilld, A., & Pertegal-Felices, M. L. (2020). A
collaborative working model for enhancing the learning process of science &
engineering students. Computers in  Human Behavior, 103, 140-150.
https://doi.org/10.1016/j.chb.2019.09.008

| 55


https://doi.org/10.29300/ling.v9i2.3854
https://doi.org/10.1177/1321103x211009323
https://doi.org/10.1002/tesq.3102
https://doi.org/10.1007/s11528-024-00975-w
https://doi.org/10.1080/14703297.2023.2248987
https://doi.org/10.1080/03075079.2023.2227677
https://doi.org/10.24052/ijhem/v05n01/art04
https://doi.org/10.1016/j.chb.2019.09.008

Mitra Teras: Jurnal Terapan Pengabdian Masyarakat Volume 3 Nomor 2, Desember 2024

Nansen, C. (2024). Active Learning, Living Laboratories, Student Empowerment, and Urban
Sustainability. Sustainability, 16(10), 3902—3902. https://doi.org/10.3390/su16103902

Owens, D. C., Sadler, T. D., Barlow, A. T., & Smith-Walters, C. (2020). Student Motivation
from and Resistance to Active Learning Rooted in Essential Science Practices. Research
in Science Education, 50(1), 253-277. https://doi.org/10.1007/s11165-017-9688-1

Podobnik, J., Udir, A., Munih, M., & Mihelj, M. (2024). Teaching approach for deep
reinforcement learning of robotic strategies. Computer Applications in Engineering
Education. https://doi.org/10.1002/cae.22780

Uotila, U., Keskiniva, K., Junnonen, J.-M., & Saari, A. (2023). Developing engineering
students’ generic and professional skills through a consultative approach to project-
based learning. European Journal of Engineering Education, 49(4), 1-16.
https://doi.org/10.1080/03043797.2023.2286329

Wu, X.-Y. (2024). Unveiling the dynamics of self-regulated learning in project-based learning
environments. Heliyon, 10(5), e27335. https://doi.org/10.1016/j.heliyon.2024.e27335

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

Zhang, D., & Hwang, G.-J. (2022). Effects of Interaction between Peer Assessment and
Problem-Solving Tendencies on Students’ Learning Achievements and Collaboration in
Mobile Technology-Supported Project-Based Learning. Journal of Educational
Computing Research, 61(1), 073563312210942.
https://doi.org/10.1177/07356331221094250

Zhang, W., Guan, Y., & Hu, Z. (2024). The efficacy of project-based learning in enhancing
computational thinking among students: A meta-analysis of 31 experiments and quasi-
experiments. Education and Information Technologies. https://doi.org/10.1007/s10639-
023-12392-2

| 56


https://doi.org/10.3390/su16103902
https://doi.org/10.1007/s11165-017-9688-1
https://doi.org/10.1002/cae.22780
https://doi.org/10.1080/03043797.2023.2286329
https://doi.org/10.1016/j.heliyon.2024.e27335
https://doi.org/10.1016/j.heliyon.2024.e27706
https://doi.org/10.1177/07356331221094250
https://doi.org/10.1007/s10639-023-12392-2
https://doi.org/10.1007/s10639-023-12392-2

