Submission ID trn:oid:::3618:137263806

zﬂ turnitin Page 2 of 27 - Integrity Overview

16% Overall Similarity

The combined total of all matches, including overlapping sources, for each database.

Filtered from the Report

» Bibliography

Match Groups Top Sources

‘ 113 Not Cited or Quoted 16% 13%

@ Internet sources
Matches with neither in-text citation nor quotation marks

10% ME Publications
99 0 Missing Quotations 0%

8% 2 Submitted works (Student Papers)
Matches that are still very similar to source material

0 Missing Citation 0%
Matches that have quotation marks, but no in-text citation

“

0 Cited and Quoted 0%
Matches with in-text citation present, but no quotation marks

z"j turnitln Page 2 of 27 - Integrity Overview Submission ID  trn:oid:::3618:137263806



zr'j turnitin Page 3 of 27 - Integrity Overview

Match Groups

. 113 Not Cited or Quoted 16%

Matches with neither in-text citation nor quotation marks

89 0 Missing Quotations 0%

Matches that are still very similar to source material

0 Missing Citation 0%

Matches that have quotation marks, but no in-text citation

“

0 Cited and Quoted 0%

Matches with in-text citation present, but no quotation marks

Top Sources

Top Sources

13%
10%
8%

@ Internet sources
RE Publications

2 Submitted works (Student Papers)

The sources with the highest number of matches within the submission. Overlapping sources will not be displayed.

o Internet

journal.ia-education.com 1%
Internet

journal.ummat.ac.id 1%
Internet

jes.ejournal.unri.ac.id <1%
Internet

ejournal.unibabwi.ac.id <1%
o Internet

ejournal.uinfasbengkulu.ac.id <1%
° Internet

cahaya-ic.com <1%
Internet

eduvest.greenvest.co.id <1%
° Internet

wjarr.com <1%
° Publication

Ahmad Zainal Ihwan, Rusnilawati Rusnilawati. "Problem Based Learning Model w... <1%
» Internet

repository.unej.ac.id <1%

ZI'j turnit'n Page 3 of 27 - Integrity Overview

Submission ID trn:oid:::3618:137263806

Submission ID trn:oid:::3618:137263806


https://journal.ia-education.com/index.php/ijorer/article/download/1320/1075/
https://journal.ummat.ac.id/index.php/IJECA/article/download/38272/pdf
https://jes.ejournal.unri.ac.id/index.php/JES/article/download/1593/840/7060
https://ejournal.unibabwi.ac.id/index.php/sosioedukasi/article/download/7503/4581/49385
https://ejournal.uinfasbengkulu.ac.id/index.php/ijisedu/article/download/9287/5942
https://cahaya-ic.com/index.php/IJoME/article/download/2598/1570/
https://eduvest.greenvest.co.id/index.php/edv/article/download/52140/4922/35696
https://wjarr.com/sites/default/files/WJARR-2024-3685.pdf
https://doi.org/10.23917/ppd.v12i1.10916
https://repository.unej.ac.id/bitstream/handle/123456789/105202/FKIP_JURNAL_The%20impact%20of%20implementing%20auditory%20intellectually%20repetition%20%28air%29%20learning_sahnawi.pdf?isAllowed=y&sequence=1

zﬂ turnitin Page 4 of 27 - Integrity Overview

Publication

Ana Lendinez-Turén, Candida Maria Dominguez-Valerio, Francisco Orgaz-Agtiera, ...

Internet

www.ajhssr.com

Internet

www.jiecr.org

° Student papers

UIN Raden Intan Lampung on 2024-04-26

o Publication

Raras Setyo Retno, Purnomo Purnomo, Arif Hidayat, Aynin Mashfufah. "Conceptu...

e Publication

Yuyun Dwi Haryanti, Mohamad Syarif Sumantri, Mahpudin Mahpudin, Sapriya Sa...

Internet

garuda.kemdiktisaintek.go.id

a Internet

journal.unnes.ac.id

o Internet

biosidmartin.com

m Internet

doisrpska.nub.rs

Internet

repository.unibabwi.ac.id

Publication

Bouchaib Benzehaf, Hassane Razkane, Oumaima Benzehaf. "Exploring university ...

Internet

jurnal.unimed.ac.id

a Publication

Intan Maulita, Rahmah Johar, Mailizar, Sulastri, Sri Haryani, Ulya Rohaizati. "Proj...

z"j ‘turn|t|n Page 4 of 27 - Integrity Overview

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

Submission ID trn:oid:::3618:137263806

Submission ID trn:oid:::3618:137263806


https://doi.org/10.1108/IJSHE-05-2022-0162
https://www.ajhssr.com/wp-content/uploads/2025/11/P25911149155.pdf
http://www.jiecr.org/index.php/jiecr/article/download/156/75
https://doi.org/10.1108/AEDS-08-2024-0188
https://doi.org/10.12688/f1000research.171479.1
https://garuda.kemdiktisaintek.go.id/author/view/214634?jid=12005&jname=Pendas+%3A+Jurnah+Ilmiah+Pendidikan+Dasar
https://journal.unnes.ac.id/journals/jise/article/download/31452/6161/110370
https://biosidmartin.com/what-are-the-principles-of-education-for-sustainable-development/
https://doisrpska.nub.rs/index.php/sportskenaukeizdravlje/article/download/11951/11535/27200
http://repository.unibabwi.ac.id/id/eprint/1032/1/Repository.pdf
https://doi.org/10.1007/s44274-025-00462-w
https://jurnal.unimed.ac.id/2012/index.php/jpk/article/download/29930/17076
https://doi.org/10.1525/cse.2026.2866553

zﬂ turnitin Page 5 of 27 - Integrity Overview

Student papers

Universitas Katolik Musi Charitas on 2025-08-14

a Internet

ejournal-hipkin.or.id

Internet

www.jurnal.stmikiba.ac.id

a Internet

e-journal.unu-jogja.ac.id

Student papers

Universitas Pendidikan Indonesia on 2019-07-30

Publication

Ani Sutiani, Ratu Evina Dibyantini, Mutiara Agustina Nst., Dwy Puspita Sari. "Enha...

Internet

digilib.uinsgd.ac.id

Internet

doaj.org

Internet

Www.eu-opensci.org

Publication

A Prasetya, U Rosidin, K Herlina. "Development of Instrument Assessment for Lea...

Student papers

Universitas Negeri Surabaya The State University of Surabaya on 2023-11-02

Internet

journal.sigufi.com

Publication

Chung Xuan Pham, Hang Thi My Nguyen, Giang Thi Chdu Nguyen, Lam Thi Hong ...

Publication

Maissy Widiastuti, Hendra Febriyanto. "Fostering Creative Thinking in the Digital ...

z"j ‘turn|t|n Page 5 of 27 - Integrity Overview

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

Submission ID trn:oid:::3618:137263806

Submission ID trn:oid:::3618:137263806


https://ejournal-hipkin.or.id/index.php/jik/article/download/189/146/1514
http://www.jurnal.stmikiba.ac.id/index.php/jiem/article/download/264/450/
https://e-journal.unu-jogja.ac.id/pgsd/index.php/primer/article/view/51
https://doi.org/10.15575/jtk.v10i2.41486
https://digilib.uinsgd.ac.id/105524/
https://doaj.org/article/c6ac2846bd2c4089ab2fc6a30104e86b
https://www.eu-opensci.org/index.php/ejedu/article/view/30990
https://doi.org/10.1088/1742-6596/1155/1/012032
https://journal.sigufi.com/index.php/jeit/article/download/41/26/378
https://doi.org/10.11591/ijere.v14i6.35671
https://doi.org/10.23960/jpmipa.v27i1.pp240-260

zﬂ turnitin Page 6 of 27 - Integrity Overview

Publication

Rahmah Johar, Arta Maisela, Suhartati Suhartati. "Students’ creative thinking skill...

m Student papers

UIN Raden Intan Lampung on 2026-02-24

Publication

Mike Mike, Syamsul Bachri, Heni Masruroh, Muhammad Aliman, Bayu Wijayanto, ...

Student papers

Syiah Kuala University on 2023-06-04

Student papers

Universitas Jambi on 2022-02-04

m Internet

garuda.kemdikbud.go.id

e Internet

journaleet.in

e Publication

Ahmad Swandi, Eko Hadi Sujiono, Khaeruddin Khaeruddin, Abdullah Sinring. "Dev...

Publication

Nilam Sari, Sahat Saragih, Elfira Rahmadani, Ely Safitri, Siti Rakiyah, Dwi Novita S...

m Publication

Rofiah Rofiah, Agus Abhi Purwoko, Yayuk Andayani. "The Relationship between S...

e Internet

ejournal.unwaha.ac.id

e Internet

journal-gehu.com

Internet

jurnal.fkip.unismuh.ac.id

Internet

www.pasca.jurnalikhac.ac.id

z"j ‘turn|t|n Page 6 of 27 - Integrity Overview

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

Submission ID trn:oid:::3618:137263806

Submission ID trn:oid:::3618:137263806


https://doi.org/10.29408/jel.v9i2.7697
https://doi.org/10.37905/jgej.v7i1.36032
https://garuda.kemdikbud.go.id/author/view/2515516
https://journaleet.in/index.php/jeet/article/download/2231/2089/2266
https://doi.org/10.29333/ejmste/17287
https://doi.org/10.1063/5.0113406
https://doi.org/10.31764/ijeca.v5i2.8792
http://ejournal.unwaha.ac.id/index.php/application/article/download/6874/2985/21199
https://journal-gehu.com/index.php/misro/article/download/14/70
https://jurnal.fkip.unismuh.ac.id/index.php/jkip/article/download/1952/815/7838
https://www.pasca.jurnalikhac.ac.id/index.php/tijie/article/download/400/238/2261

zﬂ turnitin Page 7 of 27 - Integrity Overview

Publication

Ade Gafar Abdullah, Ida Hamidah, Siti Aisyah, Ari Arifin Danuwijaya, Galuh Yuliani...

e Publication

Hunaidah Hunaidah, Sitti Kasmiati, Erniwati Erniwati, Nilawati Ute, Md Asri Bin N...

e Publication

M. Yakob, H. Hamdani, R. P. Sari, A. G. Haji, N. Nahadi. "Implementation of perfor...

a Publication

S Fatmawati. "Enhancing students creative thinking skills through web blog-assis...

Publication

S I Wahyuni, Dafik, M I Farisi. "The analysis of learning materials implementation...

e Student papers

Southwestern Oklahoma State University on 2021-03-01

e Student papers

Universitas Pendidikan Indonesia on 2025-08-21

@ Student papers

Western Governors University on 2016-06-05

Internet

ejournal.uinsgd.ac.id

Internet

www.aimspress.com

Internet

www.e-iji.net

z"j ‘turn|t|n Page 7 of 27 - Integrity Overview

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

Submission ID trn:oid:::3618:137263806

Submission ID trn:oid:::3618:137263806


https://doi.org/10.1201/9781315166575
https://doi.org/10.23960/jpmipa.v27i1.pp336-356
https://doi.org/10.11591/ijere.v10i2.21084
https://doi.org/10.1088/1742-6596/1157/3/032019
https://doi.org/10.1088/1742-6596/1563/1/012066
https://ejournal.uinsgd.ac.id/index.php/jkgk/article/download/648/625/9083
http://www.aimspress.com/aimspress-data/steme/2026/2/PDF/steme-06-02-012.pdf
https://www.e-iji.net/dosyalar/iji_2022_4_3.pdf

Z'l_.l turnitin Page 8 of 27 - Integrity Submission Submission ID _trn:oid::3618:137263806

@ Journal of General Education and Humanities
Vol. 5, No. 2, April 2026, pp. 2979 — 2998, https://doi.org/10.58421/gehu.v5i2.1466
ISSN 2963-7147 2979

Integration of PJBL-STEM in IPAS Learning: An Effort to
Stimulate Creative Thinking and Sustainability Awareness in
Elementary Schools

Risnawati!, Didit Ardianto?, Anna Permanasari®
L23Univerisitas Pakuan, Bogor, Indonesia

Article Info ABSTRACT

Article history: Twenty-first-century education requires learning that is not only
Received 2026-04-01 ori((ainted’ towarq cor;lqepl)(t.ual nlw(glsltery gut alsq ?Iﬁ to stimulate
Revised 2026-04-29 s|_t|u ents creatl_ve thin ing  skills an sustamg 1lity awareness.
Accepted 2026-04-29 owever, previous studles_have mostly exam!ned 'PJBL-STE'M

separately in relation to learning outcomes or creative thinking, while
research integrating PjBL-STEM into IPAS learning to stimulate both
Keywords: creative thinking and sustainability awareness remains limited. This
study aims to examine the integration of Project-Based Learning with
the Science, Technology, Engineering, and Mathematics approach
(PjBL-STEM) in IPAS learning to stimulate elementary school
students’ creative thinking skills and sustainability awareness. This
study employed a quantitative, quasi-experimental design with a
pretest-posttest control group. The research subjects were 45 sixth-
grade students from SD Negeri 1 Cisaat, comprising 24 in the
experimental class and 21 in the control class. The research
instruments included a creative thinking skills test, a sustainability
awareness questionnaire, and a learning implementation observation
sheet. The data were analyzed using N-Gain and t-test with the
assistance of IBM SPSS Statistics 25. The results showed that PjBL-
STEM implementation reached 100%, indicating that all learning
stages were carried out according to the designed syntax. Students’
creative thinking skills in the experimental class increased from a
mean score of 45.04 to 72.79, with an N-Gain of 0.65 in the moderate
category, while the control class obtained an N-Gain of 0.29 in the low
category. Students’ sustainability awareness reached 96.20%, which
was categorized as very strong. Therefore, integrating PjBL-STEM
into IPAS learning effectively stimulates elementary school students’
creative thinking skills and sustainability awareness. This study
implies that teachers can use PjBL-STEM as a contextual learning
strategy to connect IPAS concepts with real environmental problems
and sustainability-oriented project activities.
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1. INTRODUCTION

Twenty-first-century education requires educational institutions to focus not only on
the mastery of conceptual knowledge but also on the development of holistic competencies
relevant to global life challenges. These competencies include critical thinking, creativity,
communication, and collaboration, commonly known as the 4C skills. These skills are
considered essential because they equip students to face life, work, and complex problems
in the twenty-first century [1]. In the elementary school context, strengthening these
competencies is increasingly important because students are at the early stage of developing
ways of thinking, scientific attitudes, social concern, and environmental awareness.

One subject with strong potential to develop twenty-first-century competencies is
Natural and Social Sciences. In the Merdeka Curriculum, Natural and Social Sciences are
designed to help students understand natural and social phenomena in an integrated manner,
develop reflective thinking skills, and solve problems through meaningful learning
experiences [2]. Therefore, Natural and Social Sciences learning should ideally not be
implemented verbally and in a one-way manner, but through activities that provide students
with opportunities to observe, ask questions, experiment, design, test, and reflect on
solutions to real problems in their surrounding environment.

One approach relevant to these characteristics is integrating Project-Based Learning
(PjBL) with the Science, Technology, Engineering, and Mathematics (STEM) approach.
PJBL-STEM provides students with opportunities to learn through real projects involving
investigation, design, product creation, testing, and evaluation. Through this approach,
students not only learn scientific concepts theoretically but also connect them to the use of
simple technology, engineering principles, and mathematical calculations. Thus, learning
becomes more contextual because students are trained to understand problems, develop
ideas, create solutions, and produce products or prototypes relevant to everyday life [3], [4].

Creative thinking is one of the essential abilities that needs to be stimulated from the
elementary school level. The OECD explains that creative thinking involves generating
diverse and original ideas, as well as evaluating and improving them across various problem-
solving contexts [5], [6]. In Natural and Social Sciences learning, this ability is needed so
that students are not only able to understand concepts but also to develop alternative
solutions to problems in their surrounding environment. In addition to creative thinking,
twenty-first-century learning also needs to foster sustainability awareness, namely, students’
awareness of the importance of maintaining environmental, social, and future sustainability.
Education for sustainable development emphasizes the importance of knowledge, skills,
values, and attitudes so that students can make informed decisions and take responsible
actions for the environment and society [7].

However, the practice of Natural and Social Sciences learning in elementary schools
still faces various problems. Learning often takes place conventionally, is teacher-centered,
and provides limited opportunities for students to engage in exploratory activities and real
problem solving [8]. Natural and Social Sciences materials, which should be closely related
to students’ lives, are often delivered through verbal explanations and written assignments
[9]. This condition limits students' opportunities to develop ideas, conduct simple
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experiments, design solutions, and reflect on the relationships between concepts in the
Natural and Social Sciences and sustainability issues. As a result, students’ creative thinking
skills and sustainability awareness have not developed optimally.

A preliminary study conducted by the author through observations of Natural and
Social Sciences learning in Grade VI at SD Negeri 1 Cisaat showed that the learning process
tended to remain informative and had not fully utilized media, real learning resources, or
project activities relevant to students’ lives. The teacher mostly delivered material through
stories or explanations and then assigned tasks without involving students in investigation,
design, or product-making activities. Students were also not accustomed to expressing
alternative ideas, developing creative solutions, or showing concern for environmental
problems around them. These preliminary findings indicate the need for active, contextual,
and sustainability-oriented innovations in Natural and Social Sciences learning.

However, IPAS learning in elementary schools is still often implemented through
teacher-centered instruction, verbal explanation, and written assignments. This condition
limits students’ opportunities to explore ideas, develop creative solutions, and understand
the relevance of science to sustainability issues. A preliminary study conducted in Grade VI
at SD Negeri 1 Cisaat showed that learning activities were still largely informative and had
not fully involved students in investigation, project design, product creation, or reflection on
environmental problems. Students were also not yet accustomed to expressing alternative
ideas, developing creative solutions, or linking IPAS concepts with actions to protect the
environment.

Several previous studies have shown that PJBL-STEM contributes positively to the
development of students’ creative thinking skills. Surmilasari, Marini, and Usman found that
a STEM-based PjBL model affected elementary school students’ creative thinking skills in
mathematics learning [10]. Pramesti, Probosari, and Indriyanti also showed that PjBL-
STEM with a low-carbon context was effective in improving students’ creative thinking
skills [11]. In addition, Utomo showed that PjBL-STEM learning was oriented toward
improving students’ creative thinking skills [12]-[14]. In the context of environmental
awareness, Anggraini showed that STEAM-PJBL learning activities could be used as a
strategy to improve elementary school students’ environmental awareness [15]. Another
finding by Pada, Chanunan, and Rahmat showed that an Ethno-STEM approach oriented
toward the Sustainable Development Goals (SDGs) promoted elementary school students’
environmental awareness through Natural and Social Sciences learning [16].

Nevertheless, previous studies still tend to examine creative thinking and
environmental or sustainability awareness separately. Studies on creative thinking usually
emphasize students’ ability to generate and elaborate ideas, while studies on environmental
awareness focus more on attitudes and concern for the environment. Limited research has
examined how PjBL-STEM in elementary IPAS learning can be designed to stimulate both
aspects simultaneously. In addition, previous studies often focus on the model's effectiveness
but pay less attention to how sustainability issues are embedded in the project process
through problem identification, solution design, prototype development, testing, and
reflection.
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Based on this gap, this study examines the integration of PJBL-STEM in Grade VI
IPAS learning on the topic of Protecting the Earth. The contribution of this study lies in its
focus on combining creative thinking development and sustainability awareness within one
project-based STEM learning design. Unlike previous studies that tend to emphasize either
creative thinking or environmental awareness separately, this study positions sustainability
issues as the main project context and measures students’ improvement in creative thinking
and sustainability awareness after learning.

Thus, this study aims to examine the integration of PJBL-STEM into IPAS learning
to stimulate elementary school students’ creative thinking skills and sustainability
awareness. Practically, this study is expected to provide an alternative learning design for
teachers to implement IPAS learning that is active, contextual, project-oriented, and
connected to real environmental problems.

2. METHOD

This study employed a quantitative, quasi-experimental design. The quantitative
approach was selected because this study aimed to measure changes in students’ creative
thinking skills before and after the treatment and to compare learning outcomes between the
experimental and control classes. The quasi-experimental method was used because the
research subjects were members of naturally formed classroom groups; therefore, the
researcher did not conduct full individual randomization as in a true experiment. Quasi-
experimental designs are commonly used in educational contexts because they allow
researchers to examine the effect of a treatment in real classroom situations without
disrupting the existing learning structure [17]-[19].

The research design used was the Pretest-Posttest Control Group Design. This design
involved two groups, namely the experimental class and the control class. Both groups were
given a pretest to determine their initial creative thinking skills. The experimental class then
received treatment in the form of Natural and Social Sciences learning using the Project-
Based Learning model integrated with STEM, or PjBL-STEM, while the control class
received learning without STEM integration. After the treatment, both groups were given a
posttest to determine the improvement in students’ creative thinking skills. A pretest-posttest
design with a control group allows researchers to compare changes in learning outcomes
between the treatment and comparison groups [19]-[22].

The research design is presented in the following table.

Table 1. Research Design

Group Pretest Treatment Posttest
Experimental class O Xi 0
Control class O X 02

Notes:
O. = pretest of creative thinking skills
O: = Posttest of creative thinking skills
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X: = Natural and Social Sciences learning using the PjBL-STEM model
X2 = Natural and Social Sciences learning without STEM integration

This study was conducted at SD Negeri 1 Cisaat, Surade District, Sukabumi
Regency. The research subjects were Grade VI students from two classes: the experimental
and the control. The sampling technique used was saturated sampling, because all members
of the Grade VI population were included as the research sample. The research sample
consisted of 45 students, 24 in the experimental class and 21 in the control class. The
selection of Grade VI students as research subjects was based on the characteristics of phase
C elementary school students, who are beginning to think more systematically, conduct
simple observations, work collaboratively, and develop solutions to problems close to their
daily lives. These characteristics are relevant to PJBL-STEM learning, which requires
students to identify problems, design solutions, create products, and reflect on project
outcomes.

This study consisted of an independent variable and dependent variables. The
independent variable was the PjBL-STEM learning model in Natural and Social Sciences
learning on the topic of Protecting the Earth. The first dependent variable was students’
creative thinking skills, and the second was students’ sustainability awareness.

Creative thinking skills in this study were measured using a case-study-based test
that included indicators of creative thinking. These indicators reflected students’ ability to
generate ideas, develop alternative solutions, and elaborate ideas in greater detail.
Meanwhile, sustainability awareness was measured using a questionnaire that assessed
students’ awareness of sustainability issues, particularly environmental concerns, resource
use, and Earth protection.

The data collection techniques in this study included tests, questionnaires, and
observation. Tests were used to assess students’ creative thinking skills before and after
learning. The questionnaire was used to obtain data on students’ sustainability awareness
after PJBL-STEM learning. Observation was used to collect data on the implementation of
learning during the application of the PJBL-STEM model in the experimental class. Pretest
and posttest data were used to determine the improvement in creative thinking skills.
Questionnaire data were used to determine students’ level of sustainability awareness.
Meanwhile, observation data were used to describe the implementation of the PjBL-STEM
learning syntax.

The research data were analyzed quantitatively using descriptive and inferential
analyses. Descriptive analysis was used to determine the mean pretest and posttest scores,
the percentage of learning implementation, and the percentage of sustainability awareness.
Inferential analysis was used to determine differences in the improvement of creative
thinking skills between the experimental and control classes. The improvement in creative
thinking skills was analyzed using the Normalized Gain (N-Gain) formula. N-Gain analysis
was used to determine the effectiveness of score improvement from the pretest to the
posttest. Hake explains that N-Gain can be used to measure improvement in students’
understanding by comparing the actual score obtained with the maximum possible score
[23]. The N-Gain formula used is as follows:
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Posttest score—Pretest score

N — Gain =

1)

Maximum score—Pretest score

The criteria for interpreting N-Gain are presented below.

Table 2. N-Gain Interpretation Criteria

N-Gain Value Category
£2>0.70 High
0.30<g<0.70 Moderate
0<0.30 Low

Furthermore, pretest and posttest data were analyzed using statistical tests in IBM
SPSS Statistics 25. Before the difference test was conducted, the data were first tested for
normality and homogeneity. The normality test was used to assess whether the data were
normally distributed, and the homogeneity test was used to assess whether the variances of
the two groups were homogeneous. If the data met the assumptions of normality and
homogeneity, the analysis proceeded with a t-test to determine differences between the
experimental and control classes. IBM provides an official citation format for the use of
SPSS software in research, including SPSS Statistics version 25 [6].

Sustainability awareness data were analyzed using percentages with the following

formula:
obtain score

Percentage = FyPI——— 100% 2)

The percentage results were then interpreted based on the categories of sustainability
awareness levels. The higher the percentage, the stronger students’ sustainability awareness
after participating in PjBL-STEM learning.

The research instruments were validated before being used in the study. Content
validity was examined through expert judgment involving elementary education and science
learning experts. The experts reviewed the suitability of the creative thinking test items,
sustainability awareness questionnaire, and learning implementation observation sheet based
on the research objectives, indicators, language clarity, and relevance to the PjBL-STEM
learning syntax. Revisions were made based on expert suggestions to improve item clarity
and indicator alignment. In addition, a limited pilot test was conducted with students who
had characteristics similar to those of the research subjects to ensure that the instructions,
test items, and questionnaire statements were understandable to elementary school students.

The reliability of the sustainability awareness questionnaire was tested using
Cronbach’s alpha. The reliability test showed that the questionnaire had acceptable internal
consistency, indicating that the instrument was reliable for measuring students’
sustainability awareness. The creative thinking test was scored using a rubric based on
indicators of fluency, flexibility, originality, and elaboration. To maintain scoring
consistency, the rubric served as a guide for assessing students’ answers.

The intervention was conducted over several learning sessions on the IPAS topic of
Protecting the Earth. In the experimental class, learning activities followed the PjBL-STEM
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ﬂ syntax, including determining essential questions, designing project plans, developing
project schedules, monitoring project progress, testing project results, and evaluating
learning experiences. Students identified environmental problems around the school,
discussed possible solutions, designed simple project products, prepared tools and materials,
created prototypes from available materials, tested the products, revised them when
necessary, and presented their project results. In the control class, learning was conducted
without STEM integration, using teacher explanations, discussion, and written assignments
on the same topic.

Before conducting inferential statistical analysis, assumption tests were performed.

0@ The normality test was used to assess whether the pretest, posttest, and N-Gain data were
normally distributed, and the homogeneity test was used to determine whether the variances
between the experimental and control groups were homogeneous. The results showed that
the data met the assumptions of normality and homogeneity, so the analysis proceeded using
an independent-samples t-test to compare the improvement in creative thinking skills
between the experimental and control classes.

3. RESULTS AND DISCUSSION
3.1. Implementation of the PjBL-STEM Model in Natural and Social Sciences Learning
G The implementation of the Project-Based Learning model integrated with Science,
Technology, Engineering, and Mathematics, or PJBL-STEM, in Natural and Social Sciences
learning on the topic of Protecting the Earth showed a very good level of implementation.
Based on the observation results, all learning stages were conducted in accordance with the
syntax outlined in the teaching module. The percentage of learning implementation reached
100%, indicating that the teacher and students followed the entire PjBL-STEM learning
sequence, from determining the essential question to evaluating the learning experience.

Based on Table 3, all stages of the PjBL-STEM learning syntax were implemented
at 100%. This shows that Natural and Social Sciences learning on the topic of Protecting the
Earth can be fully implemented through the PjBL-STEM stages. Each learning stage
demonstrated students’ active involvement, beginning with identifying environmental
problems, designing solutions, developing work schedules, creating products, testing results,
and reflecting on learning experiences. The implementation of all syntax stages indicates
that the PjBL-STEM model can be applied systematically to Grade VI elementary school
students.

At the stage of determining the essential question, the teacher presented real
phenomena close to students’ lives, namely, environmental problems and waste utilization
around the school. These phenomena were used as initial stimuli to build students’ curiosity
and guide them toward investigative questions. This stage strengthened the science aspect
by encouraging students to observe environmental conditions, understand the causes of
problems, and relate them to concepts in the Natural and Social Sciences within the
Protecting the Earth topic. Through this activity, students began to understand that scientific
concepts are not only learned as theory, but can also be used to interpret and solve real
problems in everyday life.
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Table 3. Implementation of the PjBL-STEM Learning Syntax
No. PjBL-STEM Syntax Learning Activities E;Iie?giﬁgpects Implementation
1 Determining the The teacher presented environmental ~ Science 100%
essential question issues in the Protecting the Earth topic
and guided students in formulating
investigative guestions.
2 Designing project Students designed solutions, Engineering, 100%
planning determined tools and materials, Technology
created product sketches, and
prepared project work steps.
3 Developing the Students divided group tasks, Engineering 100%
schedule determined work time, and arranged
the stages of project activities.
4 Monitoring the The teacher facilitated students during  Science, 100%
process and progress the product-making process, provided Engineering
of the project guidance, and helped overcome
technical obstacles.
5 Testing project results  Students tested the product's Engineering, 100%
suitability for the project objectives, Mathematics
identified its weaknesses, and made
improvements.
6 Evaluating the Students presented their project Science, 100%
experience results, reflected on the learning Technology,
process, and linked the project to Engineering,
environmental awareness. Mathematics
Mean 100%

implementation

The next stage was designing the project planning. At this stage, students worked in
groups to design solutions to the environmental problems they had identified. They
developed ideas, determined tools and materials, created product sketches, and designed
work steps. This stage highlighted the engineering aspect, as students were trained to design
products that met specific needs, functions, and criteria. In addition, the technology aspect
also emerged through the use of simple tools and specific techniques that helped students in
the product-making process. In the context of STEM learning, technology is not only
understood as digital devices, but also as the use of tools, techniques, and procedures that
help humans solve problems more effectively [24]-[26].

At the scheduling stage, students determined task distribution, arranged the sequence
of activities, and estimated the time needed to complete the project. This activity trained
students to work in a planned, responsible, and disciplined manner, in accordance with group
agreements. Scheduling also became an important part of project-based learning because it
helped students understand that problem-solving requires a systematic process, not merely
the production of a final product. Thus, students learned not only to create a product but also
to manage a collaborative work process.

The monitoring stage of the project was carried out while students worked on their
products. At this stage, the teacher acted as a facilitator, observing students’ work processes,
providing guidance, and assisting them when they encountered technical obstacles. The
teacher’s role no longer centered on being the source of information but shifted to that of a
mentor who provided prompting questions, feedback, and conceptual reinforcement. This
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facilitative role is important in PjBL-STEM learning, particularly in elementary schools,
because students still need guidance to keep investigation, design, and engineering activities
aligned with the learning objectives [3].

Furthermore, during testing, students assessed the suitability of the products they had
created against the initial project objectives. They observed the strengths and weaknesses of
the products, discussed possible improvements, and made revisions when necessary. This
stage shows that PjBL-STEM learning is not only focused on the final product but also on
thinking processes, testing, and solution refinement. The mathematics aspect appeared when
students measured materials, adjusted material sizes, estimated material needs, and
considered the efficiency of material use. This process of testing and revision trained
students to understand that effective solutions are obtained through experimentation,
evaluation, and continuous improvement.

Learning ended with the evaluation stage. At this stage, students presented their
project results, explained the production process, described the obstacles they encountered,
and reflected on the project’s environmental benefits. Presentation activities provided
students with opportunities to develop scientific communication skills, explain the rationale
behind their product designs, and connect project experiences with Natural and Social
Sciences concepts. In addition, reflection activities helped students understand that learning
does not merely produce a product, but also shapes ways of thinking, concern, and
responsibility for the environment.

Overall, the implementation of the PJBL-STEM model in Natural and Social
Sciences learning shows that integrating projects and STEM can transform learning from a
passive, information-based approach into a more active, contextual, and meaningful one.
Students not only learned about protecting the Earth, but also directly experienced the
process of identifying problems, designing solutions, creating products, testing results, and
reflecting on their impacts. This finding is consistent with the characteristics of PjBL, which
positions students at the center of learning through real-world problem-solving, product
development, and reflection on learning processes and outcomes [3]. With a learning
implementation rate of 100%, the PjBL-STEM model is feasible for Grade VI Natural and
Social Sciences learning and provides a basis for examining its impact on students’ creative
thinking skills and sustainability awareness.

3.2. Improvement of Students’ Creative Thinking Skills

Students’ creative thinking skills were measured using a case-study-based test
administered before and after the learning process. The initial test, or pretest, was given to
assess students’ initial ability, while the posttest was administered after the learning process
was completed. In the experimental class, learning was conducted using the PjBL-STEM
model, whereas in the control class, learning was conducted without STEM integration. The
pretest and posttest results were analyzed using mean scores and N-Gain values to assess
improvement in students’ creative thinking skills.

In general, the study's results show that the experimental class improved more in
creative thinking skills than the control class. This difference can be seen from the mean
pretest, posttest, and N-Gain scores of each class, as presented in Table 4.
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Table 4. Recapitulation of Students’ Creative Thinking Skills Results

Class Number of Mean Mean N- N-Gain Category
Students Pretest Posttest Gain Percentage

Control 21 41.90 54.10 0.29 29.72% Low

Experimental 24 45.04 72.79 0.65 65.54% Moderate

Based on Table 4, the experimental class obtained a mean pretest score of 45.04,
which increased to 72.79 in the posttest. This improvement resulted in an N-Gain value of
0.65, or 65.54%, which falls into the moderate category. Meanwhile, the control class
obtained a mean pretest score of 41.90, which increased to 54.10 in the posttest, with an N-
Gain value of 0.29, or 29.72%, which falls into the low category. This comparison shows
that the improvement in creative thinking skills in the experimental class was higher than
that in the control class.

73 73 70 67

20 5

1 2 3 45 6 7 8 9 101112 13 14 1516 17 18 19 20 21 22 23 24

== Pretest Posttest

Figure 1. Improvement of Creative Thinking Skills in the Experimental Class

Figure 1 shows the comparison of pretest and posttest scores for each student’s
creative thinking skills in the experimental class. Based on the figure, almost all students
experienced an increase in scores after participating in learning using the PjBL-STEM
model. The mean score increased from 45.04 in the pretest to 72.79 in the posttest. This
improvement indicates that project-based STEM learning provided students with a more
active, contextual, and challenging learning experience.

The improvement in the experimental class can be explained by the characteristics
of PjBL-STEM, which provide students with opportunities to engage in real-world problem-
solving. In this learning process, students did not merely receive information; they also
observed environmental problems, developed ideas, designed products, used tools and
materials, conducted measurements, and evaluated project results. These activities
encouraged students to generate ideas, develop alternative solutions, and elaborate their
ideas into concrete products. This aligns with the view that project-based learning can
encourage students to construct knowledge through investigation, collaboration, and the
creation of meaningful products [27]-[30].
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Figure 2. Improvement of Creative Thinking Skills in the Control Class

Figure 2 shows the pretest and posttest results of students’ creative thinking skills in
the control class. Based on the figure, the control class also experienced an increase in scores,
but the improvement was not as high as that of the experimental class. The mean pretest
score of the control class was 41.90, which increased to 54.10 in the posttest. Although there
was an increase, the improvement remained in the low range according to the N-Gain result.

The lower improvement in the control class indicates that learning without STEM
integration did not provide students with sufficient space to develop creative ideas optimally.
Students were able to understand the material, but they were not extensively involved in the
process of designing, testing, and improving solutions. In fact, creative thinking skills
require learning activities that provide students with opportunities to explore ideas, view
problems from various perspectives, and produce varied solutions. In this context, learning
that emphasizes conceptual understanding alone tends to be less effective in stimulating
students’ flexibility and originality of thinking.
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@ Figure 3. Percentage Results of Creative Thinking Skills
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Figure 3 presents the comparison of Pretest, posttest, and N-Gain results between the
control and experimental classes. Based on the figure, the experimental class achieved higher
posttest scores and higher N-Gain. The N-Gain percentage of the experimental class was
65.54%, while that of the control class was 29.72%. This difference shows that the PjBL-
STEM model contributed more strongly to improving students’ creative thinking skills than
learning without STEM integration.

These results indicate that STEM integration in PjBL is not merely a procedural
addition but also reinforces the creative thinking process. The science component helped
students understand environmental problems scientifically. The technology component
helped students select appropriate tools and techniques. The engineering component
encouraged students to design and improve products. Meanwhile, the mathematics
component trained students to perform simple measurements and calculations in the product-
making process. These four components enriched students’ learning experiences so that they
not only understood the material in Natural and Social Sciences, but also used that
knowledge to produce solutions.

This finding aligns with the study by Surmilasari, Marini, and Usman, which shows
that project-based learning with a STEM approach can improve elementary school students’
creative thinking skills [10]. In addition, Pramesti, Probosari, and Indriyanti found that
PJBL-STEM in a low-carbon environmental context improved students’ creative thinking
skills because the learning environment provided space for problem exploration, solution
design, and product development [11]. Thus, the results of this study strengthen previous
findings that PjBL-STEM is relevant for use in Natural and Social Sciences learning,
particularly for stimulating creative thinking through projects related to environmental
issues.

When linked to the learning process on the topic of Protecting the Earth, the
improvement in students’ creative thinking skills occurred because they were confronted
with real problems close to their daily lives. Students were not only asked to answer
questions, but also to seek alternative solutions to environmental problems. This process
encouraged students to think more openly, develop diverse ideas, and express them through
products. Thus, PjBL-STEM learning shifted learning activities from merely understanding
concepts to creating, testing, and reflecting on solutions.

Based on these results, it can be concluded that the PjBL-STEM model is more
effective in improving students’ creative thinking skills than learning without STEM
integration. This is evident from the higher posttest mean score of the experimental class
compared to the control class, as well as the N-Gain value of the experimental class, which
was in the moderate category, while the control class was in the low category. Therefore,
PJjBL-STEM can be used as an alternative Natural and Social Sciences learning model to
stimulate elementary school students’ creative thinking skills.

3.3 Students’ Sustainability Awareness after PjBL-STEM Learning

Students’ sustainability awareness was measured using a questionnaire administered
after the learning process had been completed. This questionnaire was used to determine
students’ levels of awareness of sustainability issues, particularly environmental concerns,
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responsibility for protecting the Earth, wise use of resources, and willingness to engage in
environmentally friendly behavior. In this study, the sustainability awareness questionnaire
consisted of 14 statements given to students after they participated in Natural and Social
Sciences learning on the topic of Protecting the Earth through the PjBL-STEM model.

The questionnaire analysis results showed that students’ sustainability awareness in
the experimental class reached 96.20%. This percentage falls into the very strong category.
This finding indicates that implementing PjBL-STEM not only affects cognitive and creative
thinking skills but also contributes to students’ sustainability awareness.

Table 5. Results of Students’ Sustainability Awareness

Aspect Measured Number of Result Category
Statements Percentage

Students’ sustainability awareness after PjBL- 14 96.20% Very

STEM learning strong

Based on Table 5, students’ sustainability awareness was in the very strong category.
This indicates that students had a high level of awareness of the importance of protecting the
environment after participating in PJBL-STEM learning. This awareness was reflected in
students’ responses to statements about environmental concern, the importance of reducing
waste, the use of waste, responsibility for maintaining cleanliness, and the idea that simple
actions can contribute to the sustainability of the Earth.

The high level of students’ sustainability awareness can be associated with the
characteristics of PjBL-STEM learning, which presents environmental problems as the main
learning context. In the Protecting the Earth topic, students not only learned environmental
concepts through teacher explanations but were also directly involved in projects related to
waste utilization and efforts to protect the surrounding environment. Such learning
experiences provided students with opportunities to understand that environmental problems
are not merely lesson content, but real issues that they can encounter and respond to through
simple actions.

Through PjBL-STEM learning, students learned to identify environmental problems,
design solutions, create products, and reflect on the environmental benefits of their projects.
This process contributed to the development of awareness that waste or discarded materials
can be transformed into something useful when processed creatively and responsibly. In this
context, learning not only instills knowledge about sustainability but also provides direct
experiences that could strengthen students’ attitudes toward environmental care.

This finding is consistent with the idea of Education for Sustainable Development,
which emphasizes the importance of developing knowledge, skills, values, and attitudes so
that students can make decisions and take responsible actions for the environment and
society [7], [31], [32]. Sustainability education aims not only to develop students’
understanding of environmental issues, but also to encourage changes in attitudes and
behavior toward a more sustainable life [33].

The high level of sustainability awareness also indicates that students have begun to
understand the relationship between individual actions and their environmental impact.
Through the projects conducted, students gained experience that protecting the Earth can
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begin from their immediate environment, such as reducing waste, reusing discarded
materials, maintaining cleanliness, and using resources wisely. This experience-based
learning is important because sustainability awareness is more easily developed when
students are directly involved in activities that have real meaning for their lives.

In addition, integrating STEM into PjBL strengthened the development of
sustainability awareness because students were not only encouraged to understand problems
but also to find knowledge-based solutions. The science component helped students
understand the causes and impacts of environmental problems. The technology component
helped students use simple tools and techniques to manage materials. The engineering
component encouraged students to design products or solutions. Meanwhile, the
mathematics component helped students consider measurements, material quantities, and
resource efficiency. The integration of these four components enabled students to see that
scientific knowledge can be used to produce concrete actions that benefit the environment.

The results of this study align with Anggraini’s findings, which show that STEAM-
PjBL learning can be used as a strategy to improve elementary school students’
environmental awareness [15]. In addition, the study by Pada, Chanunan, and Rahmat shows
that an Ethno-STEM approach oriented toward the Sustainable Development Goals can
promote elementary school students’ environmental awareness through Natural and Social
Sciences learning [16]. Thus, the results of this study strengthen the view that project-based
learning integrated with STEM and sustainability issues is relevant for fostering
environmental concern among elementary school students.

The sustainability awareness achievement of 96.20% also indicates that PjBL-STEM
learning successfully connected students’ cognitive, affective, and conative dimensions. The
cognitive dimension was reflected in students’ understanding of environmental problems
and their impacts. The affective dimension was reflected in their concern and responsibility
for the environment. Meanwhile, the conative dimension was reflected in students’ tendency
to take concrete actions, such as utilizing waste, maintaining cleanliness, and reducing
behaviors that harm the environment. The integration of these three dimensions is important
because sustainability awareness should not be understood merely as knowledge, but should
also be reflected in attitudes and readiness to act.

Based on these results, it can be concluded that Natural and Social Sciences learning
using the PjBL-STEM model on the topic of Protecting the Earth fostered students’
sustainability awareness in the very strong category. This model provided learning
experiences that encouraged students to understand environmental problems, design
solutions, and reflect on their responsibility for the sustainability of the Earth. Thus, PjBL-
STEM is not only relevant for improving creative thinking skills but also effective in
developing sustainability awareness among elementary school students.

3.5 Discussion

The results of the study show that the implementation of the PjBL-STEM model in
Natural and Social Sciences learning on the topic of Protecting the Earth reached 100%.
This achievement indicates that all stages of the learning process were fully implemented,
from determining the essential question to planning the project, developing the schedule,

Z"—.I turnltln Page 21 of 27 - Integrity Submission Submission ID  trn:oid:::3618:137263806



z'l_.l turnitin Page 22 of 27 - Integrity Submission Submission ID _trn:oid::3618:137263806

https://doi.org/10.58421/gehu.v5i2.1466 2993

monitoring project progress, testing the results, and evaluating the learning experience. This
full implementation indicates that PjJBL-STEM can be operationally applied to Grade VI
elementary school students, particularly when learning is designed around problem contexts
that are closely related to students’ lives.

Interpretatively, the 100% implementation rate shows that the PjBL-STEM model is
compatible with the characteristics of Natural and Social Sciences learning. As an integrated
subject, Natural and Social Sciences requires students to understand natural and social
phenomena through contextual activities. In this study, environmental issues related to
protecting the Earth were used as the starting point for learning, so students did not merely
receive concepts verbally; they were directly involved in observing problems, designing
solutions, creating products, and reflecting on their benefits. Thus, learning shifted from an
informative pattern to an exploratory and productive one.

Theoretically, the successful implementation of PjBL-STEM can be explained
through the characteristics of Project-Based Learning, which emphasizes students’ active
involvement in solving real problems. PjBL provides students with opportunities to learn
through investigation, collaboration, product creation, and reflection. When PjBL is
integrated with STEM, the learning experience becomes stronger because students not only
complete projects, but also apply the principles of science, technology, engineering, and
mathematics in an integrated manner. This integration makes learning more authentic
because the concepts learned are directly applied to solve environmental problems.

This finding aligns with PBLWorks, which explains that high-quality project-based
learning should involve real-world problems, sustained inquiry, authenticity, reflection,
critique, revision, and public products [34]. In addition, Breiner et al. emphasize that STEM
is not merely the combination of four disciplines, but an interdisciplinary approach that helps
students understand and solve problems more comprehensively [24], [35]. Thus, the
implementation of PJBL-STEM in this study indicates that Natural and Social Sciences
learning can serve as an appropriate space for connecting scientific concepts with the
practice of solving environmental problems [26], [36].

The second finding shows that students’ creative thinking skills in the experimental
class improved more than those in the control class. The experimental class obtained a pretest
mean score of 45.04, which increased to 72.79 in the posttest, yielding an N-Gain of 0.65
(65.54%), categorized as moderate. Meanwhile, the control class obtained a pretest mean
score of 41.90 and a posttest mean score of 54.10, with an N-Gain of 0.29 (29.72%),
categorized as low. These data indicate that PJBL-STEM learning had a stronger effect on
improving creative thinking skills than did STEM-integration-free learning.

Theoretically, creative thinking is the ability to generate diverse, original ideas that
can be developed into meaningful solutions. The OECD explains that creative thinking
includes the ability to generate, evaluate, and improve ideas in various problem-solving
contexts [37], [38]. In the context of Natural and Social Sciences learning, this ability
develops when students are given opportunities to explore phenomena, propose alternative
solutions, and develop ideas into products. Therefore, PJBL-STEM is a relevant model
because it provides students with space to engage in a complete creative process.
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This finding supports the study by Surmilasari, Marini, and Usman, which shows
that project-based learning with a STEM approach can improve elementary school students’
creative thinking skills [4], [10], [39][4]. This result is also consistent with the study by
Pramesti, Probosari, and Indriyanti, which found that PJBL-STEM in a low-carbon context
improved students' creative thinking skills by involving them in problem exploration,
solution design, and product development [11]. Thus, the findings of this study strengthen
the evidence that integrating PjBL and STEM can serve as an effective learning strategy to
stimulate elementary school students’ creativity.

The third finding shows that students’ sustainability awareness after participating in
PJBL-STEM learning reached 96.20%, indicating very strong awareness. This achievement
indicates that students had a high level of awareness of the importance of protecting the
environment, using resources wisely, reducing waste, and carrying out simple actions that
support the sustainability of the Earth. This result is important because it shows that PjBL-
STEM learning affects not only cognitive aspects and creative thinking skills, but also
students’ affective aspects and tendency to take action.

Interpretatively, the very strong sustainability awareness emerged because the
learning process positioned sustainability issues as the main context of the project. Students
did not merely learn the topic of Protecting the Earth through teacher explanations; they also
directly experienced the process of identifying environmental problems and designing
solutions. This experience helped students understand that environmental issues are not
distant from their lives but are problems that can be found around the school and addressed
through concrete actions. Thus, sustainability awareness was formed through concrete
learning experiences.

Theoretically, this finding can be explained through the concept of Education for
Sustainable Development, or ESD. UNESCO emphasizes that education for sustainable
development aims to equip learners with the knowledge, skills, values, and attitudes needed
to make decisions and take responsible actions for the environment, society, and the future
[40]. Thus, PJBL-STEM aligns with the principles of ESD because it integrates scientific
knowledge, problem-solving skills, and values of environmental care in a single learning
experience.

This finding aligns with Anggraini’s study, which shows that STEAM-PjBL learning
can improve elementary school students’ environmental awareness [15]. In addition, Pada,
Chanunan, and Rahmat found that an Ethno-STEM approach oriented toward the
Sustainable Development Goals can foster students’ environmental awareness in Natural and
Social Sciences learning [16]. These supporting studies indicate that project-based learning
integrating STEM and sustainability issues has strong potential to develop students’
ecological awareness from the elementary school level.

The theoretical implication of this study is that PjBL-STEM can be positioned as a
learning model that supports the simultaneous development of creative thinking skills and
sustainability awareness. STEM integration strengthens PjBL because students not only
work on projects, but also use interdisciplinary knowledge to solve problems. Therefore, this
study reinforces the argument that Natural and Social Sciences learning in elementary
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schools should be directed toward experiences that not only increase knowledge but also
develop students’ thinking skills and ecological awareness.

Although the experimental class showed greater improvement than the control class,
the N-Gain result remained in the moderate rather than the high category. This indicates that
PJBL-STEM was effective in stimulating students’ creative thinking, but the improvement
had not yet reached an optimal level. One possible reason is that students were not fully
accustomed to learning activities that required them to generate alternative ideas, design
solutions, test products, and revise their work independently. Creative thinking requires
repeated practice, sufficient exploration time, and continuous feedback. Therefore, a limited
intervention period may improve students’ creative thinking, but may not be sufficient to
produce high-level gains. In addition, elementary school students still need intensive teacher
scaffolding to connect science concepts, engineering design, mathematical reasoning, and
sustainability issues into one integrated project.

Implementing PjBL-STEM also poses several potential challenges. Teachers need to
prepare project scenarios, materials, assessment rubrics, group arrangements, and time
allocation more carefully than in conventional learning. In classroom practice, challenges
may arise in managing group dynamics, ensuring equal student participation, guiding
students who struggle to develop ideas, and maintaining a balance between project
completion and conceptual understanding. These challenges imply that teachers should not
apply PjBL-STEM merely as a product-making activity, but as a structured learning process
that includes questioning, investigation, design, testing, reflection, and revision. For
curriculum development, the findings suggest that IPAS learning should provide more space
for interdisciplinary projects that integrate science concepts, simple technologies,
engineering design, mathematical measurement, and sustainability values. Curriculum
documents and teaching modules should include clearer project stages, indicators of creative
thinking, sustainability contexts, and assessment rubrics to ensure PjBL-STEM is
implemented more consistently in elementary schools.

4. CONCLUSION

This study concludes that integrating PjBL-STEM into IPAS learning provides a
meaningful learning experience for elementary school students by connecting scientific
concepts to real environmental problems. The main finding indicates that PjBL-STEM can
stimulate students’ creative thinking skills through activities of identifying problems,
designing solutions, creating products, testing results, and reflecting on project outcomes. In
addition, this learning model supports the development of sustainability awareness by
directly involving students in projects to protect the Earth and use resources responsibly.

This study suggests that IPAS learning should not be limited to conceptual
explanations or written assignments, but should also provide students with opportunities to
learn through contextual, collaborative, and project-based activities. For teachers, PjBL-
STEM can be used as an alternative learning strategy to encourage students to think
creatively and understand sustainability issues from an early age. For schools, the findings
suggest the importance of providing simple project materials, flexible learning time, and
support for teachers to design STEM-integrated projects. For curriculum development, this
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study strengthens the relevance of integrating sustainability issues into IPAS learning so that
students can connect knowledge with responsible action in daily life.

This study has several boundaries. The research was conducted only with Grade VI
students at one elementary school, so the findings should be interpreted within a limited
context. The intervention was also focused on protecting the Earth, suggesting that the
effectiveness of PjBL-STEM on other IPAS topics still needs further investigation. In
addition, sustainability awareness was measured through a questionnaire, which may not
fully reflect students’ long-term sustainable behavior in real-life situations.

Future research is recommended to involve a broader range of participants from
different schools, grade levels, and regional contexts. Further studies may also examine
PjBL-STEM implementation over a longer period to observe the consistency of students’
creative thinking development and sustainability behavior. In addition, future researchers
can use mixed-method approaches by combining tests, questionnaires, observations,
interviews, project portfolios, and student reflections to obtain more comprehensive
findings. Comparative studies between PjBL-STEM and other active learning models are
also needed to determine which approach is most effective for developing creative thinking
and sustainability awareness in elementary education.

This research contributes to the general public by showing that sustainability
awareness can be introduced from elementary school through simple, meaningful, and
project-based activities. Students can learn that environmental problems are not distant
issues, but can be addressed through small actions in their surroundings. Therefore, PjBL-
STEM has the potential to foster a young generation that is creative, responsible, and more
environmentally aware.
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