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Abstract: This study aims to improve students' creative thinking and written 
communication skills through the application of project-based learning 
methods (PjBL) on alternative energy materials. The study was conducted at 
MAN 2 Pekanbaru City, class X.5, involving 36 students. This classroom 
action research was carried out in two cycles, each consisting of planning, 
implementation, evaluation, and reflection. The instruments used included 
teaching modules, student worksheets (LKPD), observation sheets, and test 
questions. The results showed a significant increase in students' creative 
thinking skills. In cycle I, the fluency indicator reached 76%, flexibility 73%, 
originality 36%, and elaboration 63%. In cycle II, each indicator increased to 
78%, 87%, 76%, and 87%. Written communication skills also increased, with 
the dimension of changing the form of data presentation increasing from 
72% in cycle I to 78% in cycle II, and the accuracy of using tables and graphs 
from 79% to 87%. The PjBL method provides opportunities for students to 
be actively involved in learning through project activities that encourage 
creative thinking and effective communication. The results of this study 
indicate that the PjBL method is effective in improving students' cognitive 
and communication skills, although it requires further adjustments related 
to classroom management. 
 
Keywords: Alternative energy; Creative thinking skills; Physics learning; 
Project-based learning; Written communication 

Introduction  
 
Education is one of the most important components 

in human life in facing the challenges of living in society 
and global challenges (Firdausih & Aslan, 2024; Santos 
et al., 2023). According to Suwarno (2006), education is 
an investment in the future of the nation. In the era of 
globalization marked by rapid technological 
developments, creative thinking and communication 
skills are becoming increasingly crucial. The results of 
the PISA 2022 survey show that Indonesia still has 
challenges in terms of students' creative thinking and 
communication skills, especially in the context of science 
(Purwanti et al., 2024; Romli et al., 2024). 

Physics learning, as a branch of natural science that 
is abstract, is often considered difficult by students 
(Haryadi & Pujiastuti, 2022; Munfaridah et al., 2021). 
This has an impact on students' low interest in learning 
and less than optimal achievement of learning outcomes. 
In addition, the results of the national assessment show 
that students' ability to interpret information and draw 
conclusions still needs to be improved (OECD, 2016). 

MAN 2 Pekanbaru City as one of the schools that 
will represent Indonesia in the PISA 2025 event, has 
great potential to improve the quality of learning. 
However, based on the report on the results of the 
national assessment, students' creative thinking and 
communication skills at this school still need to be 
improved (Astuti et al., 2022; Sari et al., 2023). 
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Creative thinking skills need to be trained in 
students so that they are able to see in many directions 
and are able to generate new ideas (Asmara et al., 2015; 
Nurkhin et al., 2020). Creative thinking skills are a way 
of thinking that can produce ideas, something new or 
different from what has existed before in solving 
problems (Malik et al., 2019). 

Afriani et al. (2019) said that communication skills 
in students are very important because in social 
interactions they can influence conditions and situations 
to be better if they are able to explain both verbally and 
in writing in the learning process. Especially in written 
communication, students are able to practice critical 
thinking skills, make learning more consistent, and can 
develop communication to be more effective 
(Quitadamo & Kurtz, 2007). 

The learning model is a design that contains a 
description of the learning process carried out by 
teachers in learning in order to transfer knowledge to 
students. There are many models, approaches, and 
methods that can be used in the learning process, 
especially to improve critical thinking and 
communication skills, one of which is the Project Based 
Learning (PjBL) learning model (Andini & Rusmini, 
2022; Oktavia & Ridlo, 2020; Putri et al., 2021). 

Therefore, this study aims to improve students' 
creative thinking and written communication skills 
through the application of the Project Based Learning 
(PjBL) learning model in physics learning at MAN 2 
Pekanbaru City. 

 

Method  
 

This study aims to measure the improvement of 
students' creative thinking and written communication 
skills after the implementation of the Project Based 
Learning (PjBL) learning model on physics material in 
class X MAN 2 Pekanbaru City. As a research method, 
Classroom Action Research with the Kemmis and 
McTaggart model was chosen. This model allows 
researchers to make continuous improvements to the 
learning process (Firmansyah & others, 2024; Rabgay & 
Kidman, 2023). 

Broadly speaking, this study goes through four 
main stages. First, the planning stage includes the 
preparation of learning devices, research instruments, 
and learning plans. Second, the action stage is carried 
out by implementing learning using the PjBL model. 
Third, the observation stage is carried out to observe the 
learning process and collect data. Finally, the reflection 
stage is carried out to analyze the data obtained and plan 
improvements for the next cycle. 

The subjects of the study were students of class X.5 
MAN 2 Pekanbaru City. The instruments used included 

teaching modules, student worksheets, creative thinking 
and written communication skills tests, and assessment 
rubrics. Data were collected through tests, observations, 
and documentation. Data analysis was carried out 
through instrument validity tests, descriptive analysis, 
and statistical tests. 

The results of the study are expected to provide 
information on the effectiveness of the PjBL model in 
improving students' creative thinking and written 
communication skills. Thus, this research can contribute 
to the development of physics learning that is more 
effective and relevant to the needs of students in the 
modern era. 

  

Result and Discussion 
 

This research was conducted at MAN 2 Pekanbaru 
City in class X.5 consisting of 36 students (17 males and 
19 females). The learning process in this class uses digital 
technology, and the research focuses on the application 
of project-based learning methods (PjBL) to improve 
students' creative thinking and written communication 
skills. This research was conducted in two cycles with 
each cycle involving planning, implementation, 
evaluation, and reflection. 
 
Instrument Validation 

Various instruments, including teaching modules, 
student worksheets (LKPD), observation sheets, and test 
questions, were validated by three validators. The 
validation results showed that the teaching modules and 
LKPD obtained an average Aiken's V validity index of 
0.83 with very high criteria. Observation sheets and test 
questions were also declared valid for use. 
 
Cycle I 

In cycle I, students carried out two projects, namely 
making simple biogas and miniature wind power plants 
(PLTB). The evaluation showed that creative thinking 
indicators such as fluency (76%) were quite good, but the 
originality indicator (36%) was very low. This indicates 
that students still have difficulty in generating original 
ideas and developing ideas in depth. While for written 
communication skills, dimensions such as changing the 
form of data presentation reached 72%, while the 
accuracy of using tables and graphs reached 79%. 
 
Cycle II 

In cycle II, the project carried out was the creation 
of a miniature hydroelectric power plant (PLTA) and 

solar power plant (PLTS). There was a significant 
increase in all indicators of creative thinking, including 
originality which increased to 76%. This was influenced 
by improvements made in cycle II, namely by providing 
more opportunities for students to think independently 
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and providing more specific feedback, there was a 
significant increase in the other three indicators. 
Students showed better abilities in generating diverse 
ideas, developing ideas in more detail, and connecting 
one concept to another. 

Written communication skills also showed 
improvement, with the dimension of accuracy in the use 
of tables and graphs reaching 87%. This shows that 
students are becoming more skilled in presenting data in 
various forms, using appropriate language, and 
constructing logical arguments. This improvement can 
be seen from students' ability to write more structured 
and systematic project reports. 
 
Comparison of Cycles I and II 

The increase in creative thinking and written 
communication skills is summarized in the Table 1. In 
Table 1, there is an increase in the percentage of creative 
thinking ability assessment scores in cycles I and II. The 
fluent thinking indicator increased by 2%, flexible 
thinking increased by 14%, original thinking increased 
quite significantly by 40%, while the elaborating 
indicator increased by 24%. 

In Table 2, there is an increase in the percentage of 
written communication skills assessment scores in cycle 

I and cycle II. In the dimension of Changing the form of 
data presentation increased by 6%, Accuracy of use of 
notation, vocabulary, sketches, graphs, tables and 
images increased by 8%, Suitability of writing solution 
steps with the problems presented increased quite 
significantly by 21%, while in the dimension of Making 
conclusions increased by 15%. 

 
Table 1. Comparison of Creative Thinking Indicators 
Indicators Cycle I (%) Cycle II (%) Improvement (%) 

Fluency 76 78 2 
Flexibility 73 87 14 
Originality 36 76 40 
Elaboration 63 87 24 

 
The results of the study showed that the PjBL 

method was effective in improving students' creative 
thinking and written communication skills. This 
learning model provides opportunities for students to 
build knowledge and develop their skills (Alka Kianda 
et al., 2024). This is in line with their research which 
states that there is an increase in students' creative 
thinking and written communication skills after using 
the PjBL learning model. 

 

Table 2. Comparison of Written Communication Dimensions 
Dimensions Cycle I (%) Cycle II (%) Improvement (%) 

Changing the form of data presentation 72 78 6 
Accurate use of tables and graphs 79 87 8 
Suitability of completion steps 65 86 21 
Make conclusions 71 86 15 

The PjBL learning model also supports students' 
creative thinking skills because it provides new ideas 
and applies them in solving problems (Hikmah et al., 
2023; Zulyusri et al., 2023) based on the results of 
creative thinking which can also improve students' 
communication skills in learning when producing 
products from the projects they work on (Ariyani et al., 
2019; Undari et al., 2023). Based on these results, the 
researcher stopped the research in cycle II. However, the 
limitations of the study include the large number of 
students, making it difficult to condition the class. 
 
Influencing Factors 

Some factors that are thought to influence the 
improvement of students' abilities after the 
implementation of PjBL are: active Student Involvement: 
The PjBL model encourages students to be actively 

involved in the learning process (Aji et al., 2023; Chintya 
et al., 2023), so that they have more opportunities to 
develop critical and creative thinking skills (Ekaputra, 
2023; Yanti et al., 2023), collaboration in Groups: 
Collaboration in groups allows students to learn from 

each other and share ideas (Sarjani et al., 2023), thereby 
enriching their knowledge and skills; and constructive 
Feedback: Feedback provided by teachers regularly 
helps students to correct mistakes and improve the 
quality of their work. 
 

Conclusion  

 
The addition of corn cob extract to bulk cooking oil 

can This study proves that the application of the Project-
Based Learning (PjBL) method is effective in improving 
students' creative thinking and written communication 
skills in alternative energy material. Based on the two 
research cycles carried out, there was a significant 
increase in both aspects. In cycle I, indicators of creative 
thinking skills such as fluency (76%) showed good 
criteria, while originality (36%) was still relatively low. 
However, after improvements were made through 
reflection and action in cycle II, all indicators 
experienced significant improvement, especially 
originality which increased to 76%. Overall, the average 
increase in creative thinking skills reached the good to 
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very good category. Written communication skills also 
showed progress from cycle I to cycle II. The dimension 
of the accuracy of the use of tables and graphs increased 
from 79% in cycle I to 87% in cycle II, and other 
dimensions such as changing the form of data 
presentation and making conclusions also increased to 
the good to very good category. The PjBL learning model 
provides opportunities for students to be active in 
learning, both individually and in groups, through 
project activities that encourage them to think creatively 
and communicate effectively. However, there are 
limitations in classroom management, especially in 
ensuring the participation of each student in the group. 
With these results, the PjBL method can be used as an 
alternative learning strategy to improve students' 
cognitive abilities and communication skills, especially 
in physics learning. 
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