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Abstract

This study aims to identify physics teachers' needs for developing
Physics Worksheets on Alternative Energy (L-FEA) integrated with
Team-Based Project Learning and a Design Thinking approach. The
study employed a quantitative descriptive research design using a
survey approach. Data were collected through an online questionnaire
distributed via Google Forms to 40 physics teachers from eight
cities/regencies across Java Island using purposive sampling. The
adapted questionnaire consisted of eight closed- and open-ended
questions. The findings revealed that 68% of the teachers considered the
development of Physics Worksheets on Alternative Energy to be very
necessary, while 27% considered them necessary for classroom learning.
Furthermore, 41% of the teachers expected the worksheets to include
systematic experimental activities, and 32% emphasized the importance
of contextual tasks related to social and environmental issues. Teachers
also recommended incorporating authentic projects, contextual problem-
solving, and hands-on activities to foster collaboration, creativity, and
critical thinking. The findings provide an empirical foundation for
developing L-FEA that aligns with teachers' needs and supports the
implementation of Team-Based Project Learning integrated with a
Design Thinking approach. The proposed worksheets are expected to
facilitate meaningful physics learning while contributing to the
development of interdisciplinary STEAM-oriented instructional

materials.
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INTRODUCTION

Physics education at the Senior High School level has a very important role in helping students
build mastery of concepts, creative thinking skills, and an understanding of science and critical
thinking skills that are important in the future (Khaeruddin et al., 2023; Muhammad et al., 2025;
Razak et al., 2022; Rehmat & Hartley, 2020). One of the relevant topics to be developed is Alternative
Energy material, because it has a direct connection to current issues and the context of everyday life
(Malina et al., 2021; Saeed & Siraj, 2024). Alternative energy is also seen as a solution to reduce
dependence on fossil fuels, which are increasingly limited and have an impact. bad for the
environment (Zamri et al., 2022).

In line with the National Curriculum's directives that encourage project-based learning,
teaching tools are needed that can bridge the gap between curriculum objectives and real-world
classroom conditions. One solution is the development of Physics Worksheets for Alternative
Energy (L-FEA), designed to support Team-Based Project with a Design Thinking approach. This
learning model emphasizes teamwork and systematic problem-solving through the stages of
empathy, problem definition, solution design, prototyping, and evaluation (Auernhammer & Roth,
2023; Brown, 2008; Guo et al., 2024).

Team-Based Project learning model encourages students to collaborate in groups to complete
projects relevant to the learning topic (Zhang et al., 2024), so that they not only learn conceptually,
but also train collaboration, communication, and problem-solving skills (Dias-Oliveira et al., 2024;
Iserte et al., 2023; Kumar, 2021; Tramonti et al., 2024). Meanwhile, Design Thinking emphasizes the
creation of innovative solutions that center on user needs, which makes this approach very relevant
to the topic of alternative energy (Przybilla et al., 2022; Rylander Eklund et al., 2022). This approach
is also able to improve students' creative thinking skills (Liu et al., 2024), which are very necessary
in facing future challenges such as the energy crisis that requires smarter and more environmentally
friendly solutions, for example in research on perovskite solar cells (Sen et al., 2023) and the
development of electrocatalysts (Kim et al., 2023). Through learning Team-Based Project with the
approach Design Thinking, students are not only required to solve problems, but also to design
innovative, applicable, and sustainable solutions. by working in teams. This process encourages
them to think creatively and integrate physics concepts to produce solutions.

Although previous studies have demonstrated the effectiveness of Team-Based Project
Learning, Design Thinking, and alternative energy learning in improving students' conceptual
understanding, creativity, and collaboration, most studies have primarily focused on learning
implementation and outcomes. Limited attention has been given to conducting a needs analysis
prior to developing integrated physics worksheets that combine Team-Based Project Learning and
Design Thinking for alternative energy topics. Furthermore, teachers' perspectives on the
characteristics of such worksheets remain underexplored. Therefore, a needs analysis is essential to
ensure that the developed worksheets address actual classroom needs and support interdisciplinary
STEAM-oriented learning.
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However, before developing a Physics Worksheet for Alternative Energy (L-FEA) material, it is
important to first conduct a needs analysis as a strategic initial step (Afifulloh & Cahyanto, 2021).
This needs analysis aims to identify and understand the gap between ideal conditions and actual
learning conditions from the perspective of teachers as implementers in the classroom. Based on
this, this study aims to analyze physics teachers' needs for developing Physics Worksheets on
Alternative Energy (L-FEA) integrated with Team-Based Project Learning and a Design Thinking
approach. The findings are expected to provide an empirical foundation for developing STEAM-
oriented instructional materials that support students' conceptual understanding, creativity,

collaboration, and authentic problem-solving skills.

METHOD

Research Design

This study employed a quantitative descriptive research design using a survey approach to
identify physics teachers' needs for developing Physics Worksheets on Alternative Energy (L-FEA)
integrated with Team-Based Project Learning and a Design Thinking approach.

Research Subjects

Participants were selected using a purposive sampling technique because the study
specifically targeted physics teachers who were considered capable of providing relevant
information regarding the development of Physics Worksheets on Alternative Energy (L-FEA). The
questionnaire was distributed online via Google Forms through several WhatsApp communities,
including the Guru Belajar Community, Physics Teacher Professional Education (PPG), and Physics
Teachers' Subject Teacher Forum (MGMP). A total of 40 physics teachers from eight cities and
regencies across Java Island, Indonesia, participated in this study by completing the online
questionnaire. The participants represented Sumedang Regency, Subang Regency, Bekasi City,
Bekasi Regency, Garut Regency, Tasikmalaya Regency, Pandeglang Regency, and Lebak Regency,
as illustrated in Figure 1.
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Pandeglang

Figure 1. Geographic Distribution of the Participating Physics Teachers

After visualizing the distribution of physics teachers' locations using a map, the teacher data
were then classified by gender, education level, and length of teaching. The following presents the
teacher data profiles.

Table 1. Teacher Profile

Frequency Percentage (%)

Gender

Woman 25 62.5

Man 15 37.5
Education Level

S1 26 65

S2 14 35
Length of Teaching “LT” (Years)

0<LT<5 8 20

5<LT<10 6 15

10 <LT <15 6 15

15 <LT <20 10 25

LT > 20 10 25

Research Instruments

The questionnaire used in this study was adapted from several previous studies on needs
analysis and instructional material development (Aulia et al., 2022; Kurnisar et al., 2025; Nikmatin
Mabsutsah & Yushardi, 2022). Several items were modified to align with the objectives of this study,
which focused on developing Physics Worksheets on Alternative Energy (L-FEA) integrated with
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Team-Based Project Learning and a Design Thinking approach. The final questionnaire consisted of
eight closed- and open-ended questions. The closed-ended questions explored teachers' perceptions
and experiences regarding the use of Physics Worksheets on Alternative Energy (L-FEA), Team-
Based Project Learning, and Design Thinking in physics instruction. Meanwhile, the open-ended
questions were designed to gather teachers' expectations and suggestions for the development of L-
FEA. Specifically, the questionnaire covered the perceived urgency of using Physics Worksheets on
Alternative Energy in classroom learning, teachers' expectations for the worksheets, preferred
learning activities, teachers' experience and understanding of Team-Based Project Learning, their
interest in implementing the model, their familiarity with the Design Thinking approach, and
suggestions for developing L-FEA integrated with Team-Based Project Learning and Design
Thinking.

The questionnaire was administered online using Google Forms and distributed through
several WhatsApp communities. Quantitative data obtained from the closed-ended questions were
analyzed descriptively using percentages, while responses to the open-ended questions were
summarized to complement the quantitative findings by providing additional insights into teachers'
expectations and suggestions. To ensure participants' privacy, no personal identifying information
was collected or reported in this study.

Data Analysis Techniques

The quantitative data obtained from the closed-ended questions were analyzed descriptively
using percentages to identify teachers' responses to each questionnaire item. The formula used to
calculate the percentage results was derived from Rahmawati et al., (2022) as follows:

P= =x100% M
XXm

Information :

P = Percentage of Achievement

2Zx = Total score obtained

Xx, = Total possible score

Responses from the open-ended questions were summarized and used to support the
interpretation of the quantitative findings by identifying common suggestions and expectations
expressed by the participants regarding the development of L-FEA.

RESULTS AND DISCUSSION

The Urgency of Using Physics Student Worksheets on Alternative Energy Material in
Classroom Learning

To determine the importance of the role of physics worksheets in alternative energy material,
the following are the results of a questionnaire regarding teachers' perceptions regarding the
urgency of their use in physics learning in the classroom. The questionnaire results show that the
majority of physics teachers consider worksheets for alternative energy material to be very necessary
in learning, with 68% of teachers choosing the " Very Necessary " category. In addition, 27% of
teachers stated that the worksheets were "Necessary", while 2% chose the "Quite Necessary "
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category. No teachers chose " Not Necessary at All ". These findings emphasize the importance of
developing worksheets as an important learning aid for alternative energy material during
classroom learning. Well-designed worksheets can enhance the feasibility, practicality, and
effectiveness of classroom instruction by providing structured learning activities that actively
engage students in the learning process (Nikmatin Mabsutsah & Yushardi, 2022).

Teachers' Expectations for Physics Student Worksheets on Alternative Energy Material

The following are teachers' expectations regarding the features and content of Physics
Worksheets on Alternative Energy (L-FEA) that can support the learning process. The results of a
questionnaire involving 40 physics teachers revealed diverse expectations regarding the content of
the worksheets. The majority of teachers (41%) expected the worksheets to include clear and
systematic procedures that guide students in applying alternative energy concepts through
experimental activities. This finding indicates teachers' preference for practical and experiential
learning experiences that enable students to construct conceptual understanding through direct
engagement. In addition, 32% of the teachers expected the worksheets to include assignments that
connect alternative energy topics with social and environmental issues, making learning more
contextual and relevant to students' everyday lives. These expectations reflect the importance of
integrating authentic contexts into physics instruction to enhance students' awareness and
engagement with real-world problems. Furthermore, 15% of the teachers emphasized the need for
practice questions that not only strengthen conceptual understanding but also foster students'
creative thinking skills in addressing increasingly complex challenges. Meanwhile, approximately
7% highlighted the importance of providing clear and easy-to-understand theoretical explanations
as a foundation for learning. These findings are consistent with previous studies reporting that well-
developed student worksheets facilitate effective learning by helping students discover and
construct knowledge within meaningful contexts in which the concepts are presented (Astiwi &
Siswanto, 2024). Therefore, the development of L-FEA should prioritize contextual, inquiry-based,
and application-oriented learning activities that enable students to connect physics concepts with
real-life situations. Such characteristics are expected to support more meaningful learning while
promoting creativity, problem-solving, and the implementation of Team-Based Project Learning
integrated with a Design Thinking approach. Moreover, these characteristics are closely aligned with
the principles of STEAM education, which emphasize interdisciplinary learning, authentic problem-
solving, engineering design, creativity, and collaboration in addressing real-world challenges
(Utami et al., 2020).

Types of Activities That Need to be Included in the Alternative Energy Worksheets

The following data demonstrates the types of activities teachers consider important to include
in alternative energy worksheets to enhance effective learning. A questionnaire survey of 40 physics
teachers revealed preferences for the types of activities that should be included in the worksheets.
33% of teachers proposed case studies that highlight real-world situations related to alternative
energy as the primary activity, providing relevant context and strengthening student
understanding. Experimental activities directly related to alternative energy concepts also received
significant attention from 33% of teachers, who considered practical involvement in experiments
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essential for enhancing conceptual understanding. Furthermore, 19% of teachers suggested that the
worksheets include group discussions as a means of solving problems related to alternative energy,
demonstrating the importance of collaboration and communication in learning. Finally, 17% of
teachers proposed questions and assignments that not only hone conceptual mastery but also
develop students' creative thinking skills. These findings indicate that effective worksheets need to
incorporate a variety of contextual, practical, and interactive activities to support the successful
learning of alternative energy.

Teacher Experience in Using the Team-Based Project Learning Model

To understand the extent to which the Team-Based Project learning model has been used, the
following data is available on teachers' experiences in implementing it. Based on the results of a
questionnaire with 40 physics teachers, 55% of them stated that they had used the Team-Based
Project learning model in their teaching process. Meanwhile, 45% of the other teachers reported that
they had never used the learning model. This data indicates that more than half of the teachers are
familiar with and have implemented the team-based project-based learning approach, although
almost half have not yet adopted this method in their teaching practices.

The Team-Based Project Learning Model

The following data shows the level of teachers' understanding of the concept and practice of
Team-Based Project learning. The questionnaire shows that the majority of physics teachers, namely
83%, understand that in the Team-Based Project learning model, students will carry out various
activities such as exploration, collaboration, analysis, synthesis, assessment, problem solving, and
produce group work as a form of learning outcomes. Conversely, 18% of teachers stated that they
did not fully understand the concept. This finding indicates a fairly high level of understanding
among teachers regarding the characteristics of team-based project learning, although there is still a
small portion that needs to be improved in their understanding.

Teachers' Interest in Implementing the Team-Based Project Learning Model on Alternative
Energy Material

The following data presents data on teachers' interest in adopting the Team-Based Project
learning model in teaching alternative energy. The questionnaire results revealed that the vast
majority of physics teachers, 95%, were interested in implementing the Team-Based Project learning
model in teaching alternative energy. Only 5% of teachers stated they were not interested in using
this learning model. This indicates a high level of interest among teachers in using the Team-Based
Project learning model on alternative energy materials.

Teachers' Introduction to the Concept of Design Thinking in Learning

The following data indicates the extent to which teachers are familiar with and understand the
concept of Design Thinking as applied in their learning. Based on the questionnaire, 70% of physics
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teachers stated they were familiar with the concept of Design Thinking as applied in their learning.
Conversely, 30% of teachers admitted they were unfamiliar with the method. These findings indicate
that the majority of teachers are familiar with Design Thinking as a learning approach, although
there are still several aspects that need to be explored regarding this concept.

Suggestions for Developing L-FEA in Accordance with the Team-Based Project Learning Model
and Design Thinking

The following are suggestions given by 40 teachers for the development of Student Worksheets
(L-FEA) that are in accordance with the characteristics of Team-Based Project (TBP) and Design
Thinking learning. Teachers emphasized the importance of designing L-FEA to increase students'
interest in learning alternative energy topics by engaging them in projects relevant to everyday life.
This aims to develop students' creative thinking skills. Experimental activities directly related to
alternative energy concepts are also considered important for increasing student engagement in
groups, replacing discussions that are limited to passive activities.

Additionally, some teachers suggested that L-FEA include a real-life challenge for students to
solve, such as designing an alternative energy system for a remote area. This type of assignment
gives students the opportunity to produce output that is not just a report, but also a project that can
be applied in a real-life context. It was also suggested that each group focus on a different alternative
energy source, allowing team members to share knowledge and gain a deeper understanding of
various types of alternative energy.

Teachers also suggested that L-FEA be designed to facilitate students' understanding of
alternative energy concepts through activities they can carry out independently, such as simple
experiments. This approach aims to not only introduce theory but also provide practical experiences
that will enrich students' understanding. To develop higher-order thinking skills, the L-FEA is
expected to foster students' science process skills. Students are expected to think critically about the
various processes involved in energy formation, recognize alternative energy sources, and
understand the interactions of materials and the motion phenomena that produce electrons.

In addition, it is important for students to understand the basics of electron control and
distribution, which is an integral part of understanding alternative energy. L-FEA also needs to raise
students' awareness of the importance of using alternative energy in everyday life. In-depth
contextual learning, as well as the integration of 21st-century technology and skills within L-FEA,
will help prepare students for future challenges. Therefore, the developed worksheets should
encourage students to think critically and creatively in solving problems related to alternative
energy. To be more effective, L-FEA should be equipped with teaching aids that support exploration
and analysis, as well as attractive visual designs to increase student motivation.

The use of local case studies relevant to social and environmental issues is also highly
recommended to increase the relevance of the material to students' real lives, as well as encourage
further exploration of applicable alternative energy sources. By taking these suggestions into
account, the development of L-FEA based on the Team-Based Project and Design Thinking
approaches is expected to provide maximum benefits, not only in terms of increasing understanding
of alternative energy materials but also in developing students' critical and creative thinking skills.
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CONCLUSION

The findings also reveal that teachers demonstrate a positive understanding of Team-Based
Project Learning and the Design Thinking approach, suggesting that these approaches have strong
potential to be integrated into the development of L-FEA. Furthermore, teachers emphasized the
importance of incorporating authentic projects, contextual problem-solving, hands-on activities, and
collaborative learning experiences, including assigning different alternative energy topics to each
group to facilitate knowledge sharing and deeper conceptual understanding. Overall, this needs
analysis provides an empirical foundation for developing Physics Worksheets on Alternative
Energy (L-FEA) that align with teachers' expectations and current classroom needs. The proposed
worksheets are expected to support the implementation of Team-Based Project Learning integrated
with a Design Thinking approach while fostering more meaningful and engaging learning
experiences. In addition, the findings offer valuable implications for the development of
interdisciplinary STEAM-oriented instructional materials that encourage collaboration, creativity,
engineering design thinking, and authentic problem-solving in physics education. Future studies
are recommended to develop and evaluate the effectiveness of the proposed worksheets in

improving students' learning outcomes and higher-order thinking skills.
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