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Results indicate that teachers perceive the learning tools very positively
with an average rating of 90.06%, particularly appreciating the
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INTRODUCTION

Learning tools are one of the main elements in the educational process designed to assist teachers
in delivering materials and guiding students to achieve learning objectives (Ahmal et al., 2020; Azni &
Jailani, 2015; Fakhri, 2023). Good learning tools not only include systematic planning, but must also be
able to facilitate the development of student skills according to the demands of the times (Harjono et al.,
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2019; Hartini, 2017; Nursari et al., 2021). In science learning, learning tools should ideally not only be
oriented towards understanding concepts, but also encourage students to think critically and be able to
relate material to real-life phenomena (Makhrus & Hadiprayitno, 2012; Novianti Taufik et al., 2023).
Therefore, a learning approach based on active student involvement in science, such as Citizenship in
Science, is becoming increasingly relevant to implement.

Citizenship in Science is an approach that emphasizes the importance of student participation in
understanding science as part of social and environmental life. By using this concept, science learning
not only focuses on transferring knowledge, but also builds students' awareness of science issues that
impact society (Eleta et al., 2019; Mitchell et al., 2017; Queiruga-Dios et al., 2020). Through the
application of Citizenship in Science, students are invited to think reflectively, identify science-based
problems in everyday life, and contribute to finding solutions (Muaziyah et al., 2023; Roche et al., 2020;
Vesterinen et al., 2016). This is in line with the needs of 21st century learning which prioritizes critical
thinking skills as one of the main competencies that must be developed in science learning.

Critical thinking skills are one of the most important skills in science learning because they allow
students to analyze information in more depth, evaluate data, and make decisions based on valid
evidence (Indiana et al., 2024; Rosdianto et al., 2020; Sevtia et al., 2022). Critical thinking also helps
students understand the relationship between theory and practice, so that students can apply science
concepts in various real situations (Mulia & Murni, 2022; Nuai & Nurkamiden, 2022; Yolanda et al.,
2024). Therefore, the integration of critical thinking into science learning tools can improve the quality
of learning by fostering a scientific mindset and a sense of responsibility towards environmental and
social problems.

Science learning at the junior high school level aims to provide a strong foundation for students
in understanding scientific concepts that support the development of students' critical and analytical
thinking skills (Aprina et al., 2024; Suryaningsih, 2018; Vebrianto & Istigomah, 2021). In the process,
science learning not only teaches theory, but also encourages students to conduct observations,
experiments, and data analysis in order to find patterns and scientific principles behind various natural
phenomena (Anggareni et al., 2013; Juhji, 2015; Sawitri et al., 2024). However, the effectiveness of
science learning is highly dependent on how learning tools are designed and implemented by teachers
in teaching and learning activities in the classroom (Rosdianto et al., 2022). Learning tools that are not
optimally designed have the potential to reduce student participation and weaken the development of
critical and analytical thinking skills which are the main objectives of science learning.

In the topics of Uniform Straight Motion and Uniformly Accelerated Straight Motion, students
are not only required to understand the concepts and formulas theoretically, but also to relate them to
real-life phenomena, such as the movement of vehicles or objects experiencing acceleration. These two
topics are essential components of kinematics that can be utilized to foster critical thinking skills through
graph analysis, interpretation of observational data, and the connection between mathematical models
and real-world conditions. Therefore, the development of learning tools that integrate Uniform Straight
Motion and Uniformly Accelerated Straight Motion materials with participatory and contextual
approaches is crucial to support students' conceptual mastery and higher-order thinking skills.

This study is in line with the research conducted by Zagoto & Dakhi, (2018) which states that
the availability of adequate learning devices will help teachers in implementing the learning process to
achieve the expected learning goals and objectives. In addition, learning devices need to be designed in
such a way as to encourage students to be actively involved in building their own knowledge and skills
(Doyan et al., 2024; Fakhri, 2023; Rosdianto et al., 2018). Although various studies have discussed the
importance of learning devices, there remains a significant research gap regarding how teachers perceive
and evaluate Citizenship in Science learning tools specifically designed to enhance critical thinking
skills in physics education. Previous research has primarily focused on general learning tools or devices
without specifically addressing the integration of citizenship values in physics education through the
context of Uniform Straight Motion and Uniformly Accelerated Straight Motion materials. Furthermore,
while existing studies recognize the importance of critical thinking in science education, few have
examined the practical aspects of implementing learning tools that explicitly target these skills within a
citizenship-oriented framework.

This gap becomes even more apparent when considering the limited research on physics
teachers' readiness to adopt innovative learning approaches that go beyond traditional content delivery
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to include societal relevance and application. According to Wahyuni et al., (2017) a person's perception
is an active process that plays a role, not only the stimulus that affects it but also the individual as a
whole with their experiences, motivations and attitudes that are relevant in responding to the stimulus.
In addition, perception is a process of making judgments or building impressions about various things
in a person's sensory field (Istiani et al., 2017; Yudha et al., 2023). Based on the description above, it is
necessary to carry out a readability test to describe teacher perceptions of learning tools for train student
developed critical thinking skills.

This research aims to analyze science teachers' perceptions regarding Citizenship in Science
learning tools that are specifically designed to enhance students' critical thinking skills in Uniform
Straight Motion and Uniformly Accelerated Straight Motion material. The study seeks to determine the
acceptability, usability, and potential effectiveness of these learning tools from teachers' perspectives
before their implementation in classroom settings. By examining teachers' perceptions across multiple
dimensions including appearance, content, usefulness, and relevance to 21st century learning needs, this
research provides valuable insights for developing more effective physics learning tools that integrate
citizenship concepts while promoting critical thinking abilities.

RESEARCH METHOD

Research Design

This study uses a mixed method with an explanatory model, with variables in the form of teacher
perceptions of learning devices on Uniform Straight Motion and Uniformly Accelerated Straight Motion
materials. The mixed method explanatory model is a combination of quantitative and qualitative
research methods carried out sequentially (Subedi, 2016). In the first stage, quantitative data collection
is carried out which is then continued with the second stage, namely qualitative data collection. In
quantitative research, the samples used are analyzed systematically and the results are presented in
numerical form.

Research Subject

The subjects of the study consisted of 9 science teachers of grade VI junior high schools who taught
Uniform Straight Motion and Uniformly Accelerated Straight Motion materials. The selection of
subjects was carried out purposively to ensure that respondents had a direct relationship with the
research topic.

Instruments and Data Collection Technique

Quantitative data collection was carried out using a questionnaire. Strengthening and complementing
guantitative data can be done with qualitative data. This qualitative data was obtained from the results
of interview analysis. The sampling technique in this study used the purposive sampling technique.
Purposive sampling is a sampling technique from data sources with certain considerations (Rosdianto et
al., 2017; Tanti et al., 2021). Considerations in sampling are grade VII science teachers who teach
Uniform Straight Motion and Uniformly Accelerated Straight Motion materials.

Table 1. Teacher Perception Questionnaire Grid

Assessment Aspects Statement Number
Appearance 1,2,34,5
Content or material 6,7,8,9,10,11
Usefulness 12.13
Relevance 14.15

(Adaptation: Suastrawan, 2021)

The following is a Teacher Interview Sheet consisting of 4 aspects, namely appearance,
content/material, usefulness and relevance.
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Table 2. Teacher Interview Sheet Grid

Assessment Aspects Statement
Appearance Overall view of learning devices
Content or material Ease and clarity of content
Usefulness Supports critical thinking skills
Relevance Learning tools support 21st century learning

(Adaptation: Suastrawan, 2021)

The questionnaire data on teacher perceptions of learning devices were collected using a Likert

scale. The level of teacher perception of learning devices was used to determine the category of teacher
perception, namely: very good, good, not good, and very not good.

Table 3. Interpretation of Likert Scale

No. Criteria Score
1 Very good 4
2 Good 3
3 Not good 2
4 Very not good 1

(Siahaan et al., 2019)

Data Analysis Technique
the interval data can be analyzed by calculating the percentage of answers based on scoring each answer
from the respondent using the following formula:

total score
Score percentage = - X 100%
maximum score

The percentage of perceptions obtained is then interpreted into criteria based on table 4

Table 4. Teacher Perception Result Criteria

No. Percentage Category
1 0%-25% Very not good
2 26%-50% Not good
3 51%-75% Good
4 76%-100% Very good

(Fortuna et al., 2022)

Qualitative data were analyzed using Miles and Hubarman analysis. Sugiyono, (2015) revealed that

analysis activities in Miles & Huberman data include reducing data, presenting data, and drawing

research conclusions. Reducing data is an activity to summarize into several important focuses. Data

presentation is an activity to present data in the form of tables, graphs, and so on so that the data will be
organized and easy to understand.

Research Procedure
The last activity is drawing conclusions and verification. The following are the procedures in this
research

Questionnaire
Conclusion

Dissemination
and interview

Analysis REN N

Figure 1. Research Procedure
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RESULTS AND DISCUSSION

The collection of teacher perception data was carried out by distributing a questionnaire
consisting of 15 questions consisting of aspects of appearance, content or material, usefulness, and
relevance filled out by 9 science teachers. The level of teacher perception of learning devices on Uniform
Straight Motion and Uniformly Accelerated Straight Motion materials can be seen in Table 5.

Table 5. Results of the teacher perception questionnaire on learning tools

Aspect Total Score Maximum Score Percentage Category
Appearance 161 180 89.44 % Very good
Content or material 195 216 90.27 % Very good
Usefulness 66 72 91.66 % Very good
Relevance 64 72 88.88 % Very good

Average 121.5 135 90.06 % Very good

Based on the table of results of teacher perceptions of learning tools, the average percentage of
data obtained from the teacher perception questionnaire of learning tools is 90.06% out of 100% with
the very good category, so according to the teacher, this learning device can be an alternative in helping
to train students' critical thinking skills in science learning, especially on Uniform Straight Motion and
Uniformly Accelerated Straight Motion materials. The following is a summary of the results of
interviews with 9 science teachers regarding the development of learning devices.

Table 6. Summary of the results of interviews with 9 teachers regarding learning devices

Aspect Answer

Overall view of Most teachers stated that the appearance of the learning device was quite

learning devices attractive and systematic. Seven out of nine teachers stated that the design was
quite neat and easy to understand, especially in the presentation of materials
and instructions. However, one teacher suggested that the use of colors and
visualizations be more varied to increase student appeal.

Ease and clarity of Eight teachers considered the content of the material to be clear and easy to

content understand, both by teachers and students. The structure of the concept
delivery was considered systematic and not confusing.
Usefulness Nine teachers agreed that the learning tool was good enough to encourage

students to think critically. This can be seen from the presence of trigger
guestions, analysis tasks, and discussions that require students to explore
concepts more deeply.

Relevance Most teachers stated that the learning devices already accommodated aspects
of 21st century learning, especially in terms of collaboration and problem
solving. Eight teachers highlighted the existence of discussion-based
activities and group work that strengthen communication skills and include
technology-based group activities, such as the use of interactive visual
simulations using Phet Simulation, to be more in line with current learning
needs.

The results of interviews with nine teachers regarding learning devices on the overall display
statement of learning devices, most teachers stated that the display of learning devices was quite
attractive and systematic. This shows that the design of the device has met good aesthetic and readability
standards in supporting the learning process. However, one teacher provided input so that the use of
colors and visualization was more varied to increase student appeal. Previous research has shown that
attractive visual design can increase student engagement in learning (Mayer, 2014). Therefore,
increasing graphic elements and colors in devices can be one strategy to increase learning effectiveness.

Ease and clarity of material content, eight teachers considered the material content to be clear
and easy to understand by both teachers and students. The systematic concept delivery structure is
considered to support better understanding of the material. Language adjustment is very important in
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learning tools to make it simpler and in accordance with the level of student understanding. This is in
line with the constructivist learning theory which emphasizes that the language used in the material must
be in accordance with the level of cognitive development of students to make it easier to understand
(Vygotsky & Cole, 1978). The usefulness of the device in supporting critical thinking, all teachers agree
that this learning device has a good contribution in encouraging students to think critically. The existence
of trigger questions, analysis tasks, and discussions are the main factors that support the development
of students' critical thinking skills. This is in accordance with the results of Ennis's research, (2011),
which emphasizes that learning that involves analysis and discussion can significantly improve critical
thinking skills. Therefore, this learning device can be considered effective in encouraging students'
ability to explore concepts more deeply.

Relevance to 21st century learning, most teachers stated that the learning devices have
accommodated aspects of 21st century learning, especially in terms of collaboration and problem
solving. Eight teachers highlighted that discussion activities and group work in the devices have
supported the strengthening of communication and cooperation skills. In addition, teachers also
appreciated the use of interactive simulation-based technology, such as Phet Simulation, which is
considered capable of improving conceptual understanding through a more concrete visual approach.
This is in accordance with the technology-based learning approach recommended by Mishra & Koehler,
(2006) in the Technological Pedagogical Content Knowledge (TPACK) framework, which emphasizes
the importance of integrating technology in learning to improve teaching effectiveness.

The results of the study indicate that the Citizenship in Science learning device based on critical
thinking skills on Uniform Straight Motion and Uniformly Accelerated Straight Motion materials
obtained a perception with an average percentage is 90.06% which is categorized as very good. The
findings of this study explicitly indicate that the Citizenship in Science learning tools based on critical
thinking skills are highly relevant in supporting physics education, particularly on the topics of Uniform
Straight Motion and Uniformly Accelerated Straight Motion at the junior high school level. In the
context of physics, these topics are often taught in a mathematical and procedural manner. However,
through the developed learning tools, teachers are able to present a more contextual and meaningful
approach, in which students not only understand the formulas and motion graphs but also relate them to
real-life phenomena such as road safety, transportation efficiency, and environmental issues.

The main contribution of these tools to 21st-century science learning lies in their integration of
the four core components of 21st-century learning, namely: (1) critical thinking and problem-solving,
(2) communication, (3) collaboration, and (4) creativity. In this study, teachers assessed that the presence
of trigger questions, analysis tasks, group discussions, and the use of technological simulations such as
PhET Simulation served as effective means to foster students’ critical thinking abilities and collaborative
skills. This is crucial because physics education is not solely aimed at producing students who master
concepts, but also at shaping scientific citizens who are capable of making science-based decisions in
social life. Furthermore, the Citizenship in Science approach used in the study aligns with the
transformative learning paradigm, which positions students as agents of change. When students are
trained to analyze motion-related problems within social contexts (e.g., traffic accidents caused by
vehicle acceleration), they are not only learning physics, but also understanding how physics knowledge
can be applied to create a safer, more sustainable, and equitable society. This reflects the concrete
contribution of physics education to character development and 21st-century skill building.

The novelty of this study lies in its focus on examining teachers' perceptions of Citizenship in
Science learning tools that are specifically designed to develop students' critical thinking skills. So far,
the Citizenship in Science approach has rarely been explicitly integrated into the design of learning tools
at the school level, especially those that emphasize strengthening critical thinking competencies as part
of the formation of reflective and responsible scientific citizens. By exploring teachers' perceptions, this
study provides new contributions in understanding the readiness, challenges, and potential for
implementing this innovative learning tool in the classroom, while enriching the literature on the
integration of citizenship values in contextual science learning that is oriented towards 21st century
skills.

The implication of this finding is that the Citizenship in Science learning device can be a model
for the development of other devices that are more innovative and in accordance with current educational
needs. By strengthening the visualization aspect, simplifying language, and utilizing technology more
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optimally, this device has the potential to improve the quality of science learning in schools and help
students develop better critical thinking skills in facing the challenges of the digital era. Although this
learning tool has received a good response, there are some limitations, namely that this study only
involved nine teachers as respondents, so the generalization of the findings to a wider population still
needs to be studied further. Therefore, further research with a wider scope and direct implementation
trials in the classroom can provide a more comprehensive picture of the effectiveness of this tool in
improving the quality of learning.

CONCLUSION

Based on the results of the study, it shows that the Citizenship in Science learning device based
on critical thinking skills on Uniform Straight Motion and Uniformly Accelerated Straight Motion
materials received very good perceptions from teachers, with an average percentage is 90.06%. The
findings of this study provide practical implications that the Citizenship in Science learning tools based
on critical thinking skills can serve as an innovative alternative in science education, particularly for the
topics of Uniform Straight Motion and Uniformly Accelerated Straight Motion. Teachers can utilize
these tools to enhance the learning process, which not only focuses on conceptual understanding but
also promotes higher-order thinking skills and students’ social awareness of science-related issues in
everyday life. These tools can also be adapted for other science topics that require the reinforcement of
critical thinking skills and the integration of citizenship values into science learning. However, the
implementation of these tools has so far been limited to teachers’ perceptions, without direct trials in
classroom settings. Therefore, further research is necessary in the form of practical implementation in
the classroom to determine the extent to which these tools effectively. Such follow-up research is also
essential to identify possible technical and pedagogical challenges that may arise when the tools are
applied in actual teaching practices.
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