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Abstract.
This research aims to investigate the ability of teachers in designing sound of green-
based PjBL STEAM learning to empower creative thinking skills and to determine
the differences in creative thinking abilities in junior high school students. This study
emphasizes the assessment of the effectiveness of project-based STEAM learning
based on sound of green in empowering students’ creative thinking in natural
resource processing, involving 162 students in schools in music tourism attraction
villages in Ambon city. The study reports that the respondents’ results and creativity
levels, including fluency, flexibility, originality, and elaboration among students, were
excellent. Overall research results indicate that the majority of students are at a good
level after being taught with the sound of green-based PjBL STEAM model. The
increase in students’ creativity with guidance and direction from teachers, especially
in the technical, art, and mathematics stages in STEAM, is evident. Initially, many
students lacked fluency, flexibility, originality, and elaboration dimensions in detail,
resulting in an inability to generate more ideas and provide answers. Consequently,
their originality decreased, and they lacked ideas to further elaborate on the given
answers. However, findings from several meetings show a significant improvement
among students. This is because implementing project-oriented learning models that
empower the environment around students enhances every domain of creativity in
science subjects. Additionally, the researcher suggests conducting further research
on students’ creative thinking processes based on the unique advantages of each
school’s geographical location. Teachers are expected to better understand students’
cognitive, affective, and psychomotor abilities, improving students’ creative thinking
skills in every dimension of creativity according to the geographical conditions of the
learners’ environment.
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1. INTRODUCTION

Education practitioners in harnessing local natural resources are crucial agents in the
conservation and development of natural resources [1]. Science education is expected
to develop capacities, credibility, and even interests in preserved local natural resources
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[2]. Science learning should utilize appropriate methods to immerse students in real-life
situations, where they can observe and prove their knowledge based on existing facts
and gain concrete experiences [3].

Science learning that empowers natural resources requires principles and under-
standing to be applied scientifically and in depth [4]. Thanks to 21st-century skills,
students can direct their knowledge across various disciplines such as real-life contexts
or socio-scientific problems in finding solutions. Furthermore, with the aid of appropriate
technology, 21st-century skills make learning more meaningful and enable individuals to
perceive science as part of their own lives [5]. Student-centered learning always involves
students in activities requiring rationality, discovery, problem-solving, data collection,
application, and communicating ideas The [6].

Introducing environmental, social, and cultural conditions to learners enables them to
become more familiar with their surroundings. This aligns with the goals of Sustainable
Development as outlined by UNESCO in Sustainable Development Goal 4 (SDG 4),
particularly Quality Education, within the Agenda 2030, aiming for “action plans for
people and prosperity,” ensuring fair quality education and promoting lifelong learning
opportunities for all. These goals are inseparable and encompass economic, social, and
environmental dimensions (SDG 4, 2019-2022) [7]. Achieving SDG 4, especially Quality
Education, in Maluku requires ensuring education that highlights local cultural charac-
teristics, skills, noble cultural values of Maluku, and addresses social and environmental
issues, ultimately equipping our learners with basic natural resource management
skills as a life skill. Scientific literacy is crucial for students to master. Students can
understand the environment, health, economics, and other issues faced by modern
society, which heavily rely on technology and advancements in science ( Jgunkola &
Ogunkola, 2013;Valladares, 2021)This underscores the importance of scientific literacy
for students. With scientific literacy skills, students are expected to tackle challenges
in the era of globalization, such as rapid technological advancements and scientific
developments.

The actual curriculum of educational institutions is developed with the principle of
diversification, featuring a new innovation in the field of science education called Sound
of Green (SoG), which involves the environment as a learning resource. The Sound of
Green approach is one of conservation action approaches, implementing agroforestry
patterns and developing local cuisine, aiming towards environmental preservation.
Additionally, this approach promotes the economic value of the use of local Maluku
plants, utilization of plant waste, learning through nature and music schools, calculation
of carbon values from local plant forests, formation of farmer groups, establishment of
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creative culinary communities through educational units, and building Ambon city as a
music tourism destination Problems [10].

Freedom or autonomy in the Sound of Green learning process in the music attrac-
tion village of Ambon city provides guidance to achieve scientific and technological
literacy for all, with Sound of Green acting as a bond that unites science, technology,
and society together. Constructivism learning theory underlies the Sound of Green
approach. Internal conditions involve the enhancement (arising) of student memory as
a result of previous learning. Prior learner memory is a new capability component,
and its placement together. External conditions include aspects or objects designed or
arranged in a learning environment [11]. As learning outcomes, Darling-Hammond et al.,
(2020) categorizes them into five groups: intellectual skills, cognitive strategies, verbal
information, motor skills, and attitudes.

Therefore, it is important to provide materials, activities, and learning resources
that will help develop 21st-century individuals. Project-based learning, which emerged
as a result of Dewey’s emphasis on the importance of applied teaching, has been
discussed in the field of education for over a century and implemented in educational
institutions since the 1990s (The [13]. PjBL-STEAM is a teaching method that requires
students to conduct research in groups within a certain period of time with the help of
real-life, complex, and challenging scenarios to solve problems [14]. PjBL-STEAM is a
collaborative approach that enables students to construct their knowledge scientifically
through teamwork and problem-solving [15], skills in formal or informal educational
environments.

Supporting Ambon as a creative music-based city, the Ambon city community of
local natural resource processing practitioners has been involved in developing local
potential at the village level with the aim of realizing Ambon city as a music tourism
village using the Sound of Green approach. They preserve various local wisdoms, which
are nothing but local knowledge in the fields of environmental, livelihood, culinary,
artistic, and various social life customs in the village. Tourists come to appreciate and
understand these various local wisdoms. The role of local natural resource practitioners,
who are mandated to preserve local knowledge, can determine the progress of Ambon
city’s music attraction villages. They are motivated to develop Sound of Green by
prioritizing the uniqueness of local natural resources at the village level and reproducing
it for the advancement of Ambon city’s music attraction villages. They also compete to
preserve various local natural resources and even strive to revive local cultures eroded
by the currents of modernization and globalization.

DOI 10.18502/kss.v9i31.17612 Page 508



8th Isedu

The problem in this research is to assess project-based STEAM learning based on
Sound of Green that empowers students’ creative thinking in Ambon city. Project-based
STEAM learning is effective in the learning process. As a result, the effectiveness of
students’ creative thinking towards scenarios or problems formulated from content
on natural resource management is expected to achieve optimal value. Training and
empowering activities for teachers to improve the quality of learning have been carried
out quite extensively. However, not all teachers can participate for self-development
due to various reasons and limitations. The knowledge and creative thinking skills of
teachers in Ambon city’s music attraction villages are still in need of empowerment
through various socializations, training, or seminars, so teachers in this area are still
less connected to learning design or other learning activity innovations. The same
information was obtained from the survey results of the implementing team in relation
to previous research activities and interviews conducted with several junior high school
teachers and principals in those schools. Teachers need to be driven to be productive
and creative. Therefore, research activities that are a real implementation related to the
results or findings of observations conducted so far are important.

Furthermore, it is important for teachers, especially in teaching, to be willing to
innovate as part of their professionalism duties. The devices, teaching materials, media,
and learning evaluations to be developed are expected to empower students’ creative
thinking skills in solving problems in their environment, one of which is natural resource
management. Natural resources around students are often overlooked, despite having
economic value. Teachers face difficulties in finding the right best practices to optimize
creative thinking learning. Students are inadequately trained in developing creative
thinking skills. Constraints related to student cognitive learning outcomes are still ori-
ented towards low achievement levels, and the development of students’ skill aspects
is underutilized.

1.1. Research Problems

Several issues faced in the learning process have been identified in most schools in the
music tourism attraction villages of Ambon city, including:

How do teachers design PjBL STEAM-based Sound of Green-oriented learning prac-
tices to empower creative thinking skills in junior high school students?

How is the creative thinking ability of junior high school students after using the
PjBL-STEAM learning model based on Sound of Green?

DOI 10.18502/kss.v9i31.17612 Page 509



8th Isedu

Are there any differences in the creative thinking ability of students after using the
PjBL-STEAM learning model based on Sound of Green?

1.2. Theoretical Study

Maluku, as an archipelagic region within the Wallacea Region, boasts unique and diverse
flora and fauna, some of which are locally endemic. Like the Wallacea Region, which
is a mix of Asian/Oriental and Australasian/Australian flora and fauna, flora and fauna
from both biogeographies are also found in the Maluku Islands as endemic species
[9]. Endemism arises due to the isolation of places, creating geographic barriers that
separate one species of fauna into one or more subpopulations [16]. Geographic bar-
riers eventually lead to reproductive isolation, causing each subpopulation to develop
morphological, physiological, and behavioral characteristics as adaptations to their local
environmental conditions [17]. The differentiation occurring within each subpopulation
ultimately separates one or more different species from one differentiated species into
new species different from their ancestors [18].

Maluku possesses several plant species that play significant roles in the environment,
including Bambu Sero (Schizostachyum brachycladum), Bambu Toi (Schizostachyum
lima), Bambu Tapir (Gigantochloa sp), Bambu Patong (Dendrocalamus asper), Sukun
(Artocarpus communis Fort), Gandaria (B.macrophylla Griffit), Kayu Titi (Gmelina moluc-
cana), and Nangka (Artocarpus integer). These local plants are beneficial as raw materi-
als for traditional musical instrument making, supporting the implementation of Ambon
city’s mandatory local music education curriculum. These local plants are also part of
the Forest City Concept. The Forest City Concept is applied through six principles: 1)
conservation of natural resources and wildlife habitats; 2) connectedness with nature;
3) low carbon development; 4) adequate water resources; 5) controlled development
(Anti-Sprawl Development); and 6) community involvement in realizing the Forest City
[19]. Each principle is elaborated based on criteria and indicators to ensure that each
principle is met in development planning.

Supporting Ambon as a based sound of green concept creative city, which is built by
combining music and environmental preservation elements, serves as an educational
platform for activities, innovation, and creativity. Creativity is a crucial factor in the
city’s economic [20]. To foster creative behavior in the city’s economy, simultaneous
support from all elements government, education, economic actors, and the community
is required The Collaboration [20]. Creative economic actors make traditional musical
instruments in exemplary and non-exemplary schools, study the organology of the
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instruments they make, and involve visual design in creating traditional musical instru-
ments by students Problems [10].

The development of modernization reforms in the education sector in Maluku is
crucial and strategic for fostering cultural and human civilization development [21].
At the individual level, education helps develop one’s potential to become a morally
upright, characterful, intelligent, and creative individual [22]. This aligns with the national
education goals of Indonesia, which aim to shape Indonesian individuals who are faithful
and pious, possess noble character and morals, are intelligent, creative, and have a
sense of independence [23]. Therefore, education in Maluku needs to be reformed
to realize integrated education covering pathways, systems, goals, curricula, learning
processes, locations/regions, and education management [24]. Integrated education
carries a mission to produce strong Maluku human resources in faith and piety, moral
values and nationalism, mastery of science and technology, and life skills. Function-
ally, it aims to develop individuals capable of self-development, independent living,
entrepreneurship and job creation, and being responsible subjects actively involved in
local, regional, and national development [25].

The current curriculum in educational institutions is developed with the principle of
diversification, presenting a new innovation in the field of science education known
as Sound of Green (SoG), involving the environment as a learning source. The Sound
of Green approach is one of conservation action approaches, involving agroforestry
patterns and local culinary development. It aims towards environmental preservation
and also highlights the economic value of using local Maluku plants, utilizing plant
waste, learning through nature schools and music, calculating the carbon value of local
plant forests, forming farmer groups, forming creative culinary communities through
educational units, and building the Music Tourism City of Ambon [10].

Music education plays a role in shaping character and personality based on local
wisdom in the arts and cultural landscape of Ambon City [26]. As a UNESCO City of
Music, this innovation is an opportunity to maintain the music ecosystem and preserve
traditional music starting from basic education, answering national and international
commitments through the Sustainable Development Goals 2030, especially goals 11
(Sustainable Cities and Communities) and 4 (Quality Education) [27].

To realize a new paradigm of differentiated learning focusing on learners, educational
institutions must implement stages of planning local music education content and
intracurricular assessment. The stages involve: 1) Analyzing learning achievements to
formulate learning objectives and the flow of local music education learning objectives,
starting from collaborative and unique innovative solutions based on the character
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and musical landscape of Ambon City’s community; and 2) Diagnostic assessment of
the music education curriculum specifically aims to identify or understand the charac-
teristics, competence conditions, strengths, weaknesses of learners’ learning models,
so that learning can be designed according to diverse learner competencies and
conditions (Ministry of Education and Culture Regulation No.719/P/2020). Introducing
the environmental, social, and cultural conditions, particularly local plants, to students
enables them to become more familiar with their environment. This is in line with
the Sustainable Development Goal 4 (Quality Education) by UNESCO, with Agenda
2030 aiming for “action plans for people and prosperity,” ensuring fair quality educa-
tion and promoting lifelong learning opportunities for all. These goals are inseparable
and encompass economic, social, and environmental dimensions [28]. Therefore, the
development of Sound of Green-based curriculum must include the characteristics
of Maluku’s local culture, skills, noble cultural values of Maluku, and address social
and environmental issues, ultimately equipping our students with basic skills in natural
resource management as life skills and creating job opportunities [29].

2. METHOD

Our research study emphasizes the assessment of the effectiveness of project-based
STEAM learning based on Sound of Green in empowering students’ creative thinking
in natural resource management.

2.1. Preliminary Study

Based on the views of several experts, it can be concluded that creativity is an attribute
that is inherent in a person, where a person is able to produce something new through
a process of changing attitudes because of a motivation to accept newness with the
various possibilities that exist to produce a better product [30]. Creativity or creative
thinking skills have become important skills for adapting quickly to the changing world
of education [31].

2.2. Research Preparations

The steps taken for the development of natural resource differentiation through Sound
of Green-based project-based STEAM (Science, Technology, Engineering, Arts, and
Mathematics) are as follows: 1. Analysis of school goals and characteristics, 2. Analysis
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of learning resources, including research results on differentiation through project-based
STEAM, 3. Analysis of student characteristics in the music tourism villages of Ambon,
4. Establishing objectives and content for differentiated learning through project-based
STEAM, 5. Determining strategies for organizing the content of differentiated learning
through project-based STEAM, 6. Determining strategies for delivering the content of
learning, 7. Establishing learning management strategies, and 8. Developing procedures
for measuring learning outcomes. Steps (1), (2), (3), and (4) are analysis steps of the
learning conditions, steps (5), (6), and (7) are development steps, and step (8) is the
measurement step for the learning outcomes of natural resource differentiation through
Sound of Green-based project-based STEAM.

The model developed is the Sound of Green-based Project-based STEAM Learning
Model. The activity flow is shown in Figure 1.

2.3. STEAM Analysis

     Science 
• Preserving the musical forest through 

research 

· Utilizing plant waste as raw material 

for making traditional Maluku 

musical instruments 

· Developing factual, conceptual, 

procedural, and metacognitive 

knowledge at a simple technical and 

specific level regarding: the science, 

technology of traditional Maluku 

music in relation to sound 

· Measuring carbon values in plants 

producing raw materials for 

traditional musical instrument 

making and endemic plants of 

Maluku. 

    Engineering 
• Utilizing internet networks and 

browsing materials from various 

learning sources to preserve the 

musical forest. 

· Studying videos of experiments on 

external factors of utilizing plant 

waste as raw material for making 

traditional Maluku musical 

instruments. 

· Using carbon value measurement 

applications on plants producing 

raw materials for traditional 

musical instrument making and 

endemic plants of Maluku.. 

. 

  Mathematics 
• Measuring plant growth 

Measuring the speed of 

sound propagation through 

the air 

· Conducting measurements in 

the making of traditional 

musical instruments to 

produce sound quality 

· Measuring the carbon 

absorption value in plants 

producing raw materials for 

traditional musical 

instrument making and 

endemic plants of Maluku.. 

 Technology 

·  Designing experiments for external factors on 

plant growth and development 

· Applying sound production knowledge in the 

making of traditional Maluku musical instruments 

· Conventional appropriate technology related to 

sound dampening 

 Art 

· Creatively thinking to form the internal 

artwork: lines, shapes, colors, and textures of 

natural phenomena 

· Creating and developing graphic designs of 

traditional Maluku musical instruments 

· Creatively thinking to shape internal 

harmonization to create beautiful instrument 

sounds 

· Students express their feelings after hearing 

beautiful music rhythms 

 

    

Figure 1: Project-Based STEAM Learning Model Based on Sound Of Green.
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2.4. Research Implementation

2.4.1. Population

The population of this study is seventh-grade students in junior high schools in the
Music Attraction Village of Ambon City, consisting of 5 schools: SMPN 2 Ambon, SMPN
8 Ambon, SMPN 10 Ambon, SMPN 11 Ambon, and SMPN 15 Ambon, with a total of 775
students. In each school, one class was selected as the research subject, comprising a
total of 162 students.

Measurements

Measurement of students’ creative thinking as established by Torrance, (1972) and
Alabbasi et al., (2022) as shown in Table 2. Each item in this section is given a maximum
value of four. The items in this section consist of three items. Therefore, respondents
with a very good level of creativity will achieve a maximum score of 16.

Table 1: Item Scores Based on Fluency, Flexibility, Originality, and Elaboration.

Creativity
Domain Score Information

Fluency 0 Students cannot provide ideas/answers.

2 Students can present one to two ideas/answers.

4 Students can present three or more ideas/answers.

Flexibility 0 Students cannot come up with ideas/methods.

2 Students can come up with one to two ideas/methods.

4 Students can come up with three or more
ideas/methods.

Originality 0 Students do not respond/common ideas/lack of
originality.

2 Students come up with moderately unique ideas.

4 Students come up with highly unique ideas.

Elaboration 0 No addition of ideas from students.

2 Simple addition of ideas from students.

4 Outstanding ideas from students.

Table 3 shows the meaning of the median score to determine the level of creativity
among students based on [34]. The data is analyzed using frequency, percentage, and
median because ordinal data is obtained.
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Table 2: Creativity Levels Based on Three Categories.

Marks Creativity Levels

68-100 Highly Creative (High Level)

34-67 Moderately Creative Material (Moderate Level)

0-33 Less Creative (Low Level)

3. RESULT AND DISCUSSION

3.1. Teacher's Ability to Design Learning Practices Oriented
towards PjBL STEAM Based on Sound of Green

STEAM-based PjBL learning is a collaborative approach that emphasizes the relationship
between knowledge and skills in science, technology, engineering, art, and mathemat-
ics (STEAM) to address problems [35]. STEAM-based PjBL learning is a collaborative
approach that can be used in the development of 21st-century skills for learners,
one of which is creative thinking skills [36]. In line with this, STEAM-based learning
also demands learners to identify a problem, create something to solve the problem,
collaborate with classmates to solve problems, as well as communicate effectively and
respond to each other’s ideas [37]. The goal of STEAM-based learning. PjBL has a
positive influence on student learning, especially in science and STEAM education [38].

The role of teachers is significant in triggering students’ creativity, as students’
creative thinking can motivate high learning enthusiasm, which of course will ease the
teachers’ tasks [39]. Besides making it easier for teachers to guide students through
learning at school, achieving maximum learning outcomes will certainly be easier
because students have the initiative and drive from within themselves for maximum
achievement [40]. Likewise, students who learn to achieve optimal achievement with
guidance from those around them, given that this is a time to seek self-identity,
therefore their self-concept tends to be subjective [41]. Previous findings state that
focusing on PjBL STEAM in enhancing students’ learning creativity, there is a significant
improvement from the use of PjBL STEAM in enhancing students’ learning creativity
in natural resource processing materials [42]. The implementation of Project Based
Learning greatly supports students’ creativity in the material of natural resource
processing concepts [42].

The results of observations analyze the efforts of teachers in enhancing creative
thinking in student learning in schools in the music attraction village of Ambon, namely
SMPN 2 Ambon, SMPN 8 Ambon, SMPN 10, SMPN 11 Ambon, and SMPN 15 Ambon.
Observations of learning practices with PjBL STEAM based on sound of green in each
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school focused on only two classes, although all teachers participating in the activity
also conducted learning practices. In these observations, the model teacher in one
class was observed. Learning with PjBL STEAM based on sound of green is carried
out following the scenario prepared by the teacher in the previous learning tools. The
average percentage of the implementation achievement of learning with PjBL based
on sound of green from the observation results is an average of 90%, as described in
Figure 2 in the following graph.

Figure 2: Average Graph of Teachers’ Ability in Designing PjBL STEAM Learning Practices
Based on Sound of Green.

Figure 2 informs that there are two stages that need to be improved by teach-
ers. Teachers must have specific strategies to enhance students’ creative thinking.
Approaches that can be considered for use in teachers’ efforts to improve the quality of
student learning to enhance creative thinking skills during learning activities and in the
lives of the students themselves. Creativity is an individual’s ability to express ideas
or thoughts through creative thinking processes to create something that requires
concentration, attention, willingness, hard work, and perseverance [43]. The stages
that need to be improved are 1) the science stage in the ability to guide students in
identifying scientific information, applying it, and playing a role in finding solutions;
2) In the technology stage, the skill of guiding students to use various technologies,
developing, and analyzing technology. Information identification is the first stage or
initial step in information literacy [44]. This means that the skill of identifying information
needs will be crucial in the information search process [45]. Information identification
is a basic skill in improving a person’s information literacy. Because science learning
emphasizes that the learning process must be scientific, produce scientific products
through experiments, and form a scientific attitude [46]. Students must be active in
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learning through experiments, observations, and trials. This ultimately forms a scientific
attitude that will encourage students to actively maintain the stability of nature to remain
good and sustainable [47].

Meanwhile, the other three stages in its application are already good, as in 1) the tech-
nical stage (Engineering), which is the teacher’s ability to guide students in developing
technology with more innovative and creative designs; 2) Art, which is the ability to guide
students in developing artistic creativity, nurturing talent, and creating more innovative
designs; and 3) Mathematics, which is the ability to guide students in analyzing and
presenting ideas, formulations, and solving problems mathematically in their application.
Additionally, it was found that learning with PjBL STEAM can encourage students to think
at a higher level in the art stage in transforming the internal alignment shaping the sound
of instruments into beautiful products that are useful for the wider community. This
means that learning with PjBL STEAM greatly helps in developing students’ creativity
in thinking and innovating to create products that can be used by the community in
daily life [48]. Students are motivated to observe various phenomena/issues in their
daily living environment that are related to scientific concepts being discussed in the
learning process [49].

3.2. The Creative Thinking Ability of Junior High School Students
Using the PjBL-STEAM Learning Model Based on Sound of
Green in Schools in the Village of Music Attraction, Ambon
City.

The students’ thought process in project completion requires a learning approach. The
approach suitable for the PjBL model is the STEAM approach. The PjBL learning model
emphasizes contextual learning through complex activities such as giving students
the freedom to explore, plan learning activities, carry out projects collaboratively, and
ultimately produce a product [50].

The application of this approach integrates every component of STEAM into project-
based learning. Learning using the PjBL model is student-centered pedagogy involving
students gaining deeper knowledge through active exploration of real-world challenges
and issues [51]. The application of the STEAM approach also encourages students to
understand each component of STEAM in learning science to produce a project. The
STEAM learning approach integrated into the PjBL model is applied in five learning
steps: planning, development, collaboration, and transfer [52]. Each stage of learning
using the PjBL model will encourage students to be active and think about completing
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the given project, starting with essential questions, developing project plans, preparing
schedules, monitoring student and project progress, testing and assessing results, and
evaluating experiences [53].

The application of the PjBL model can improve students’ learning achievements and
creativity, as evidenced by more students asking questions, expressing opinions, and
answering teachers’ questions. STEAM develops creative thinking skills. Not just mem-
orizing theory from textbooks, students will be encouraged to more actively practice
problem-solving based on their understanding. This can encourage children to think
logically and prepare them to be more mature in the future. STEAM is a development
and renewal where learners can connect knowledge with art and design fields. Skills
developed in STEAM can include creativity and innovation, critical problem-solving
thinking, communication and collaboration, as well as literacy activities, such as through
media, technology, and information [54]. Integrating STEAM into science learning can
enhance the meaningfulness of scientific knowledge, making it easier to accept [55].
The creative thinking results shown by students are in Table 2.

Table 3: Results of Overall Analysis of Students’ Creativity Levels for Each Dimension in Five
Music Tourism Villages in Ambon City.

Category Level Score Frequency (F) Percentage (%)

Very Creative (High Level) 68 -100

Moderate Creative (Moderate Level) 34 - 67 75 46.3

Less Creative Low Level) 0 - 33 87 53.7

Number of Students and Percentage
of Students 162 100

Mean Base / Median Value 80.7

Overall Creativity level Less Creative (Low Level)

Table 2 explains that the average level of students’ creative thinking abilities in the
implementation of PjBL STEAM learning in general is still low. An approach and model
that are in line with the characteristics and needs of students are required so that
thinking skills can be cultivated and utilized well, and the learning experience becomes
more meaningful. Thinking skills need to be instilled in students with the aim of helping
students independently shape cognition, achieve learning effectiveness, and build new
knowledge [56]. Therefore, thinking skills are closely related to the learning process.
Students who are well and intensively trained by teachers to think have a positive
impact on them in educational development [57]. Therefore, it can be concluded that
to develop students’ thinking skills, they need to be engaged in meaningful learning
experiences through problem-solving [58].
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STEAM is an integrated learning approach that needs to be considered by teachers,
including: 1) encouraging students to think more broadly about real-world issues; 2)
problem-solving through innovation and design; 3) the connection between assessment,
learning plans, and learning standards; 4) the combination of more than one subject in
STEAM and its application in art; 5) collaborative learning environments and process-
based learning; and 6) focusing on things that happen in life [59].

STEAM illustrates the role of art in design and science, characterized by the ability
to master materials, concepts, and techniques in creating works that are different from
each other [60]. Creative thinking skills can lead students to enter into very different
perceptions, including different thoughts and perspectives [31]. Creative thinking skills
are included in the realm of high-level competencies and are considered a continuation
of basic competencies in physics learning, so that students can use very different
methods in solving a problem [61]. Creative thinking is related to students’ exploration
of perception. Creativity in students’ needs to be developed because through creativity,
it is a prerequisite for survival and well-being and provides its own satisfaction needs
[62].

Figure 3: Students’ Creative Thinking on Traditional Music Instrument Science Products from
Natural Materials. Making musical instruments and then playing them in the form of songs.

Based on the results of implementing PjBL STEAM in the learning process, teachers
along with students have been able to produce traditional Maluku music instrument
products where students are trained to create musical instrument projects starting from
environmental awareness, planting seedlings, maintenance, to their use as traditional
musical instruments. Furthermore, students are trained to arrange chord shapes and
basic notes and their values in musical notation to develop students’ mathematical
thinking skills in the form of compositions played. This is the foundation for someone
to always position themselves dynamically. Students are also guided to apply their
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knowledge of sound production to make bamboo flute instruments. Students are trained
to investigate how the pitch of the sound produced by bamboo flutes depends on the
length of the air column. Furthermore, students are trained to demonstrate the harmony
of two-voice theory on bamboo flute instruments and to demonstrate the creation of
simple music compositions in one original piece of bamboo flute performance as a
percussion instrument.

Therefore, touches to cultivate new ideas and concepts are always taken as the first
step by motivating and stimulating. Motivating means placing the role of the teacher to
provide something to discover something ’new’ so they must reject a ’single answer’. If
a student asks a question, a teacher will provide several possibilities, thus stimulating
them to always discover new things [63]. Stimulating means encouraging existing ideas
to always b touched and expressed in various forms, ways, and new ideas [64].

The application of STEAM in the art stage has experienced quite significant develop-
ment over time. The development of creativity and innovation at the art stage continues
to be developed according to student needs. This reality breeds various variants of
methods in art education. Among these variants is learning that focuses more on the
human realm targeted by Maluku music and cultural education, which are: body, taste,
and vision [65]. The body of musical art is developed through training in creation (cre-
ativity) and discovery and development (innovation) through the creation of traditional
Maluku music art [66]. The deepest sense of musical art is aesthetics trained through
an understanding of visual elements, colors, tones, and rhythms to develop the system
already possessed by students Aesthetic [67]. The vision of musical art is trained through
logic, understanding with aesthetic absorption, artistic sense, and the process of cre-
ating an artist [68]. Achievement in this realm is done through approaches: definitive,
participatory, and exploratory; with fun, unique, creative, innovative, democratic, and
initiative learning [69]. The harmonization of these approaches is expected to provide
outputs: appreciation, expression, and creation, for students.

3.3. The Difference in Students' Creative Thinking Skills Using
PjBL-STEAM Based on Sound of Green

Perbedaan kemampuan berpikir kreatif Siswa menggunakan PjBL-STEAM berbasis
Sound of Green yang dilakuka oleh siswa yakni pengukuran nilai karbon pada tumbuhan
penghasil bahan baku pembuatan instrumen musik tradisional dan tumbuhan endemik
Maluku. Hasil analisis uji ANACOVA, variabel yang dianalisis adalah nilai penguasaan
konsep di sekolah SMP Negeri 2, SMP Negeri 10, SMP Negeri 11 dan SMP Negeri 15.
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Berdasarkan hasil pengujian statistik ditemukan. siswa pada SMP Negeri 2 mempunyai
nilai rata-rata berpikir kritis 80.00, SMP Negeri 10 rata-rata sebesar 77.06, SMP Negeri 11
rata-rata sebesar 63.46, dan SMP Negeri 15 rata-rata sebesar 72.60. Data ditunjukkan
pada Tabel 3.

Table 4: Average Creative Thinking Score.

School Mean N Std. Deviation

SMPN 2 80.800 15 7.37951

SMPN 10 77.0667 15 13.72415

SMPN 11 63.4667 15 11.06388

SMPN 15 72.6000 15 8.43293

Total 73.4833 60 12.08794

The next analysis result is the ANAKOVA test between the creative thinking con-
cept of carbon absorption in contextual class context in the control class group using
conventional methods showing a value of 14.139 with a significant value of 0.000.
Based on the results of further tests using the LSD test, it is known that there are
differences in the creative thinking ability among students in the four schools sampled.
This difference in critical thinking skills, according to researchers, is also influenced
by several factors. Factors influencing critical thinking skills include motivation, intelli-
gence, learning climate, learning models used, combination of technology and learning
strategies used, applied learning approaches, students’ ability to understand problems,
and their ability to exchange ideas and collaborate within study groups [70]. According
to the researcher’s observations, some conditions that affect creative thinking ability
include motivation. Motivation can come from within students and from others [71]. The
existence of such activities makes students more interested and active in the learning
process and can develop their critical thinking skills. In line with the research conducted,
it is known that motivation influences the critical thinking skills of students [72].

The second factor is Intelligence possessed by students influences how their creative
thinking abilities. Intelligence is an ability that originates from within students. Intelli-
gence can be defined as the ability of an individual to solve the problems encountered
and anticipate future problems [73]. With the increase in students’ intelligence, their
creative thinking abilities will also increase.

The third factor is the curriculum and learning strategies used in schools can also
affect students’ ability to think creatively. Curricula and learning strategies that empha-
size creative thinking skills can help students practice these skills in real-life situations
[69]. The fourth factor is the language factor where students who have better language
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skills are more capable of processing information more effectively and making stronger
arguments [74]. Another factor is the learning climate, which also affects students’
creative thinking abilities, because how the learning atmosphere in the classroom affects
students’ reception of material [75]. In contextual workbook-based learning, the teaching
and learning process will be more enjoyable due to students’ involvement in daily life
actively in the learning process, thereby developing students’ critical thinking skills [75].
The role of teachers is essential in creating a learning climate that can enhance students’
critical thinking abilities [56]. According to Sukiman et al, to develop students’ creative
thinking abilities, teachers must plan their lessons well [76].

The relevance of critical thinking in students is that creative thinking is a universal
skill where clear and rational thinking is needed to solve problems. Creative thinking
is also crucial in the 21st century where students need to respond to changes quickly
and effectively, requiring flexible intellectual skills to analyze information and solve
problems [77]. Creative thinking can enhance verbal and analytical skills where clear
and systematic thinking allows students to improve their ability to express ideas useful
in analyzing text and logical structures to enhance students’ creativity in thinking [78].

4. Conclusion

The overall results of the research indicate that there are two stages that need to be
improved by teachers: the ability to guide students in identifying scientific information,
applying it, and playing a role in finding solutions. The second stage is technology skills,
which involve guiding students in using various technologies, developing, and analyzing
technology. Most students are at a good level after being taught with the PjBL STEAM
model. The level of creativity, including fluency, flexibility, originality, and elaboration
among students, is very good. On the other hand, there is a significant difference in
students’ creative thinking abilities using PjBL-STEAM based on Sound of Green in
measuring plant carbon values. Students enhance their creativity with guidance from
the teacher. Initially, in detail, many students lacked dimensions of fluency, flexibility,
originality, and elaboration, so they could not provide more ideas and could not give
answers. As a result, originality decreased, and they had no ideas to elaborate further
from the answers given. The majority only learned to provide one or two ideas or
answers. The average answers they gave were wrong because their scientific concepts
were wrong, and they also did not answer the questions at all. However, based on
findings from several subsequent meetings, students experienced a significant increase
in creative thinking. This is because teachers began to improve the application of
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problem-oriented learning strategies that enhance creativity in every aspect of science
subjects. Additionally, researchers also recommend conducting further research on
the creative thinking process among students based on the local advantages of each
school, based on the financial geographic location of the students. Therefore, it is highly
expected that teachers can better understand the cognitive, affective, and psychomotor
aspects of students’ minds, which may potentially enhance students’ creative thinking
in all dimensions of creativity.

References

[1] Weeks R. Research priorities for conservation and natural resource management in
Oceania ’ s small-island developing states. 2017;32(1):72–83.

[2] PISA 2024 Strategic Vision and Direction for Science. 2024;(March 2020).

[3] Grassini S. Shaping the Future of. Educ Sci. 2023;13(7).

[4] Cvitanovic C, McDonald J, Hobday AJ. From science to action: principles for
undertaking environmental research that enables knowledge exchange and
evidence-based decision-making [Internet]. J Environ Manage. 2016 Dec;183(Pt
3):864–74.

[5] Wrahatnolo T. Munoto. 21St Centuries Skill Implication on Educational System. IOP
Conf Ser Mater Sci Eng. 2018;296(1):0–7.

[6] Benek I, Akcay B. The effects of socio-scientific STEM activities on 21st century skills
of middle school students. Particip Educ Res. 2022;9(2):25–52.

[7] Elfert M. Lifelong learning in Sustainable Development Goal 4: what does it mean
for UNESCO’s rights-based approach to adult learning and education? [Internet]. Int
Rev Educ. 2019;65(4):537–56.

[8] Jgunkola BJ, Ogunkola BJ. Scientific Literacy: Conceptual Overview, Importance and
Strategies for Improvement. J Educ Soc Res. 2013;3(1):265–74.

[9] Valladares L. Scientific Literacy and Social Transformation: Critical Perspec-
tives About Science Participation and Emancipation [Internet]. Vol. 30, Sci-
ence and Education. Springer Netherlands; 2021. 557–587 p. Available from:
https://doi.org/10.1007/s11191-021-00205-2.

[10] Ronny Loppies. CRAFTS and FOLK ARTS [. 2022;3(Problems and Solutions in the
Implementation of the UNESCO Creative Cities Programme):14.

[11] Tam C on. Chan AK wa, Cheng EC keung, Rogers J, Tan X. Teaching creative thinking
skills in the higher education classroom: a guide book for educators. 2022. 13–15 p.

DOI 10.18502/kss.v9i31.17612 Page 523



8th Isedu

[12] Darling-Hammond L, Flook L, Cook-Harvey C, Barron B, Osher D. Implications for
educational practice of the science of learning and development. Appl Dev Sci. 2020
Apr;24(2):97–140.

[13] Markula A, Aksela M. The key characteristics of project-based learning: how teachers
implement projects in K-12 science education. Discip Interdiscip Sci Educ Res.
2022;4(1):2.

[14] Laforce M, Noble E, Blackwell C. Problem-based learning (PBL) and student interest
in STEM careers: the roles of motivation and ability beliefs. Educ Sci (Basel).
2017;7(4):92.

[15] LaForce M, Noble E, King H, Century J, Blackwell C, Holt S, et al. The eight essential
elements of inclusive STEM high schools [Internet]. Int J STEM Educ. 2016;3(1):21.

[16] Flantua SG, Payne D, Borregaard MK, Beierkuhnlein C, Steinbauer MJ, Dullinger
S, et al. Snapshot isolation and isolation history challenge the analogy between
mountains and islands used to understand endemism. Glob Ecol Biogeogr.
2020;29(10):1651–73.

[17] Worsham ML, Julius EP, Nice CC, Diaz PH, Huffman DG. Geographic isolation
facilitates the evolution of reproductive isolation and morphological divergence. Ecol
Evol. 2017 Oct;7(23):10278–88.

[18] Sork VL. Gene flow and natural selection shape spatial patterns of genes in tree
populations: implications for evolutionary processes and applications. Evol Appl.
2015 Nov;9(1):291–310.

[19] Ibrahim AH, Baharuddin T, Wance M. Developing a Forest City in a New Capital City: A
Thematic Analysis of the Indonesian Government’s Plans. J Bina Praja. 2023;15(1):1–
13.

[20] Szpilko D. Development potential of creative cities in the twenty-first century.
2019;(August 2020).

[21] Tuna R, Soumokil A, Tuharea J. The Role of the Maluku Province Education Office in
Meeting the Needs of Civics Subject Teachers. J Pendidik Amartha. 2023;2(2):72–
80.

[22] Haniah S, Nursalam N, Hamid W. Creative Intelligence In Forming Student Character.
J Res Soc Sci Econ Manag. 2023;2(09):1920–31.

[23] Risniyanti ID, Setiawan SA. The Implementation of the Kurikulum Merdeka (Indepen-
dent Curriculum) in Facing the Era of Society 5.0. 2nd Int Conf Islam Law, Soc [Inter-
net]. 2023;2(1). Available from: https://incoils.or.id/index.php/INCOILS/article/view/35

[24] E2030 Position Paper (05.04.2018).

DOI 10.18502/kss.v9i31.17612 Page 524



8th Isedu

[25] Ghose AK. India Employment Report 2016. 2016. 1–185 p.

[26] Acim SR, Salenussa BJ. Reviewing Maluku’s Local Culture through Multicultural
Education Approaches. Asia Proceedings of Social Sciences. 2019;4(2):99–101.

[27] Via LA, Of I, Sustainable TH, Goals D. Latvia. 2018

[28] Marcolin V, Marcus M, Pascual J, Quaedvlieg-Mihailović S. Culture and
the United Nations Sustainable Development Goals: Network of European
Museum Organisations. 2021; Available from: https://voicesofculture.eu/wp-
content/uploads/2021/02/VoC-Brainstorming-Report-Culture-and-SDGs.pdf

[29] Matitaputty JK. Orientation of Sasi Cultural Values in Maluku. E3S Web Conf. 2021;317.

[30] Kharkhurin AV. Creativity.4in1: Four-Criterion Construct of Creativity. Creat Res J.
2014;26(3):338–52.

[31] Gafour OW, Gafour WA. Creative Thinking skills – A Review article.
J Educ e-Learning [Internet]. 2020;4(May):44–58. Available from:
https://www.researchgate.net/publication/349003763_Creative_Thinking_skills_-
A_Review_article/link/601aa8bf299bf1cc269e39b1/download

[32] Torrance EP. classic - Torrence - can we teach children to think creativily. 1972;(1).

[33] Alabbasi AM, Paek SH, Kim D, Cramond B. What do educators need to know about
the Torrance Tests of Creative Thinking: A comprehensive review. Front Psychol.
2022 Oct;13:1000385.

[34] Matraeva AD, Rybakova MV, Vinichenko MV, Oseev AA, Ljapunova NV. Development
of creativity of students in higher educational institutions: assessment of students
and experts. Univers J Educ Res. 2020;8(1):8–16.

[35] Indahwati SD, Rachmadiarti F, Hariyono E. Integration of PJBL, STEAM, and Learning
Tool Development in Improving Students’ Critical Thinking Skills. IJORER Int J Recent
Educ Res. 2023;4(6):808–18.

[36] Dharin A, Lestari IA, Siswadi S. Communication and Collaboration Ability Through
STEAM Learning Based Project Based Learning (PjBL) Grade V Elementary School.
J Penelit Pendidik IPA. 2023;9(5):2632–7.

[37] Sumarno. Application of the PBL (Problem-Based Learning) Method with the STEAM
(Science, Technology, Engineering, Arts, and Mathematics) Approach to Improve
Students’ Creative Ability in Indonesia. Pinisi Discret Rev. 2023;6(2):243–8.

[38] Anwar Y, Nurfadhilah D, Tibrani M. The Effectiveness of the Project Based Learning
(PjBL) Model on the Creative Thinking Skill of Students in the Human Respiration
System. J Penelit Pendidik IPA. 2024;10(2):599–608.

[39] Chistyakov AA, Zhdanov SP, Avdeeva EL, Dyadichenko EA, Kunitsyna ML,
Yagudina RI. Exploring the characteristics and effectiveness of project-based

DOI 10.18502/kss.v9i31.17612 Page 525



8th Isedu

learning for science and STEAM education. Eurasia J Math Sci Technol Educ.
2023;19(5):em2256. https://doi.org/10.29333/ejmste/13128.

[40] Rahman A, Ahmar AS, Rusli R. The influence of cooperative learning models on
learning outcomes based on students’ learning styles. World Trans Eng Technol
Educ. 2016;14(3):425–30.

[41] Rost DH, Feng X. Academic Self-Concept Wins the Race: The Prediction of
Achievements in Three Major School Subjects by Five Subject-Specific Self-Related
Variables. Behav Sci (Basel). 2024 Jan;14(1):40.

[42] Hanif S, Wijaya AF, Winarno N. Enhancing Students’ Creativity through STEM Project-
Based Learning. J Sci Learn. 2019;2(2):50.

[43] Thornhill-Miller B, Camarda A, Mercier M, Burkhardt JM, Morisseau T, Bourgeois-
Bougrine S, et al. Creativity, Critical Thinking, Communication, and Collaboration:
Assessment, Certification, and Promotion of 21st Century Skills for the Future of
Work and Education. J Intell. 2023 Mar;11(3):54.

[44] Pedaste M, Mäeots M, Siiman LA, de Jong T, van Riesen SA, Kamp ET, et al. Phases of
inquiry-based learning: definitions and the inquiry cycle. Educ Res Rev. 2015;14:47–
61.

[45] Shabiralyani G, Hasan KS, Hamad N, Iqbal N. Impact of Visual Aids in Enhancing
the Learning Process Case Research: district Dera Ghazi Khan. J Educ Pract.
2015;6(19):226–33.

[46] Artaga RC. Mastery of Science Concepts Improves Scientific Attitude in Elementary
School Students. J Ilm Sekol Dasar. 2021;5(4):606–12.

[47] Triyanto T. Enhancing Student Scientific Attitudes towards Civic Education Lesson
through Inquiry-based Learning. J Educ Learn. 2018;12(2):207–13.

[48] Suliyanthini D, Yulianur F. Effect of Project-Based STEAM Acquire on Student
Creativity in Science Learning During the Pandemic Period. J Penelit Pendidik IPA.
2023;9(5):2423–30.

[49] Filgona J, Sakiyo J, Gwany DM, Okoronka AU. Motivation in Learning. Asian J Educ
Soc Stud. 2020;(September):16–37.

[50] Alkautsar S, Nuryady MM, Husamah H, Wahyono P, Miharja FJ. STEM-PjBL
Worksheet : Ways to Improve Students’ Collaboration, Creativity, and Computational
Thinking. J Kependidikan J Has Penelit dan Kaji Kepustakaan di Bid Pendidikan,
Pengajaran dan Pembelajaran. 2023;9(2):681.

[51] Pramashela AD, Suwono H, Sulisetijono S, Wulanningsih UA. The Influence
of Project-based Learning Integrated STEAM on the Creative Thinking Skills.
Bioedukasi. 2023;21(2):138.

DOI 10.18502/kss.v9i31.17612 Page 526



8th Isedu

[52] Lestari D, Ibrahim N, Iriani C. STEAM: Science, Technology, Engineering, Art, and
Mathematics on History Learning in the 21st Century. J Educ Res Eval. 2023;7(2):306–
12.

[53] Sari AM, Suryana D, Jamna J. Effectiveness of Seven Steps of Project based Learning
(PJBL) in Kndergarten. 2024;30(4):2211–20.

[54] Chintya J, Haryani S, Linuwih S, Marwoto P. Analysis of the Application of the Project
Based Learning (PjBL) Learning Model on Increasing Student Creativity in Science
Learning in Elementary Schools. J Penelit Pendidik IPA. 2023;9(6):4558–65.

[55] Ningsih SR, Disman D, Ahman E, Suwatno S, Riswanto A. Effectiveness of using the
project-based learning model in improving creative-thinking ability. Univers J Educ
Res. 2020;8(4):1628–35.

[56] Afzal A, Kamran F, Naseem A. The Role of Teachers in Fostering Critical Thinking
Skills at the University Level. Qlantic J Soc Sci Humanit. 2023;4(3):202–14.

[57] Mukhlis M, Suwandi S, Rohmadi M, Setiawan B. Higher Order Thinking Skills in
Reading Literacy Questions at Vocational High Schools in Indonesia. Int J Lang
Educ. 2023;7(4):615–32.

[58] Affilia R, Komariyah L, Efwinda S. Critical Thinking Skills Improvement of Students
Through Guided Inquiry Learning Model with Scientific Approach. J Ilm Pendidik Fis.
2023;7(1):91.

[59] Marta N. Djunaidi, Santosa FH. The Steam Approach: Theory and Its Implementation
in History Learning. Proceeding 2nd ICHELSS [Internet]. 2022;831–9. Available from:
http://journal.unj.ac.id/unj/index.php/hispisi/article/download/30963/13769

[60] Colucci-Gray L, Burnard P, Gray D, Cooke C. A Critical Review of STEAM
(Science, Technology, Engineering, Arts, and Mathematics). Oxford Res Encycl Educ.
2019;(November).

[61] Busyairi A, Zuhdi M, Makhrus M. The Analysis of Concept Mastering and
Creative Thinking Skills of Prospective Physics Teachers Post-Online Learn-
ing During the Covid-19 Pandemic. J Ilm Profesi Pendidik. 2022;7 4b.
https://doi.org/10.29303/jipp.v7i4b.958.

[62] Asriadi M, Istiyono E. Exploration of Creative Thinking Skills of Students in Physics
Learning. J Educ Sci Technol. 2020;6(2):151–8.

[63] Johnson D. The Role of Teachers in Motivating Students To Learn Davion Johnson.
J Grad Stud Educ. 2017;9(1):46–9.

[64] Doran J, Ryan G. The role of stimulating employees’ creativity and idea generation
in encouraging innovation behaviour in Irish firms. Ir J Manag. 2017;36(1):32–48.

DOI 10.18502/kss.v9i31.17612 Page 527



8th Isedu

[65] Huang MH, Rust RT. Artificial Intelligence in Service. J Serv Res. 2018;21(2):155–72.

[66] Pattipeilohy M, Jazuli M, Rohidi TR, Sunarto S. Implementation of Community-Based
Art Education Through Informal, Formal and Non-formal Education Collaborative
Music Practices in Ambon City. Int Conf Sci Educ Technol. 2022;8:1175–82.

[67] Silvia PJ. Aesthetic meanings and aesthetic emotions: how historical and intentional
knowledge expand aesthetic experience. Behav Brain Sci. 2013 Apr;36(2):157–8.

[68] Budiawan H. The Logic of Sensation and Fantasy as a Step of Art Creation Through
Practice-Based Research. ResitalJurnal Seni Pertunjuk. 2023;24(1):1–9.

[69] Ramdani D, Susilo H, Suhadi S, Sueb S. The Effectiveness of Collaborative Learning
on Critical Thinking, Creative Thinking, and Metacognitive Skill Ability: Meta-Analysis
on Biological Learning. Eur J Educ Res. 2022;11(3):1607–28.

[70] Sa’ N, Jamaluddin AB, Fikri Masaha M, Sa’adah Jamaluddin N. The Influ-
ence of Motivational Factors on Student Academic Achievement. Int J
Adv Educ Dev [Internet]. 2022;4(2):2023. Available from: http://www.amcs-
press.com/index.php/ijaed/article/view/335

[71] Sari RM, Sumarmi S, Astina IK, Utomo DH, Ridhwan R. Sumarmi, Astina IK, Utomo
DH, Ridhwan. Increasing Students Critical Thinking Skills and Learning Motivation
Using Inquiry Mind Map. Int J Emerg Technol Learn. 2021;16(3):4–19.

[72] Hunt E, Jaeggi SM. Challenges for research on intelligence. J Intell. 2013;1(1):36–54.

[73] Akbari M, Seifoori Z, Ahour T. Enhancing Comprehension and Production of
Argumentation through Critical Thinking Awareness-Raising. Linguæ - Riv di lingue
e Cult Mod. 2018;16(2). https://doi.org/10.7358/ling-2017-002-seif.

[74] Hapsari S. Creating a Class Climate to Enhance the Ability to Think Creatively.
2021;512(Icoflex 2019):386–9.

[75] Sukiman S, Priyatni ET, Suwignyo H. The Use of Project Based Learning in
Microteaching Courses to Instill Students’ Creative Thinking Ability. J Pedagog dan
Pembelajaran. 2023;6(1):89–97.

[76] Facione P a. Critical Thinking : What It Is and Why It Counts [Internet]. Insight
assessment. 2011. 1–28 p. Available from: https://www.insightassessment.com/CT-
Resources/Teaching-For-and-About-Critical-Thinking/Critical-Thinking-What-It-Is-
and-Why-It-Counts/Critical-Thinking-What-It-Is-and-Why-It-Counts-PDF

[77] Yazar Soyad𝚤 BB. Creative and Critical Thinking Skills in Problem-based Learning
Environments. J Gift Educ Creat. 2015 Dec;2(2):71–71.

DOI 10.18502/kss.v9i31.17612 Page 528


	INTRODUCTION
	Research Problems 
	Theoretical Study

	METHOD
	Preliminary Study 
	Research Preparations 
	STEAM Analysis
	Research Implementation 
	Population 


	RESULT AND DISCUSSION
	Teacher's Ability to Design Learning Practices Orientedtowards PjBL STEAM Based on Sound of Green 
	The Creative Thinking Ability of Junior High School Students Using the PjBL-STEAM Learning Model Based on Sound of Green in Schools in the Village of Music Attraction, Ambon City.
	The Difference in Students' Creative Thinking Skills Using PjBL-STEAM Based on Sound of Green

	Conclusion
	References

