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ARTICLEINFO ABSTRACT

This study aims to develop interactive flipbook-based IPAS e-
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Based Learning, using the Miles, Huberman, and Saldafia interactive model.
analytical thinking The results indicate that e-modules integrating the Larung
skills, creativity, EBC Sesaji tradition of Lake Ranu Grati deliver contextual,
30 Ciclo students interactive, and participatory learning. This digital teaching

material successfully increased student engagement and
enhanced their understanding of local wisdom as part of their
social identity. Consequently, these e-modules serve as an
effective alternative for culture-based IPAS instruction in
elementary schools.

INTRODUCTION

The development of 21st-century education requires students to possess higher-

order thinking skills, particularly analytical thinking and creativity. Liline
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et al. (2024) demonstrated that analytical and creative thinking skills are essential
components of Higher-Order Thinking Skills (HOTS) that need to be developed through
innovative learning models, enabling students to understand concepts more deeply and
compete in the global era. Lubis et al. (2024) emphasised that the Project-Based Learning
(PjBL) model has been proven effective in developing 21st-century skills in the classroom,
including critical thinking, collaboration, and creativity, which are essential demands of
modern education. (Rehman et al, 2024) further supported these findings by
demonstrating, through structural equation modelling, that PjBL significantly improves
critical thinking skills, problem-solving abilities, and students’ active engagement in 21st-

century learning (A. Da Costa, 2026).

The reality in schools indicates that learning at the junior secondary school level is
still dominated by conventional teacher-centred methods, causing students to become
passive and less actively involved in the learning process. Purba et al. (2022) stated that
conventional methods have been shown to be less effective in improving students’ critical
and analytical thinking skills at EBC 30 Ciclo, as learning tends to focus more on
theoretical knowledge acquisition, without providing opportunities to develop higher-
order thinking skills. Faizah et al. (2022)found that limited student activities and
engagement in conventional learning directly affect students’ low problem-solving
abilities, which represent an important indicator of analytical thinking skills. Arlinda et al.
(2022) further noted that the lack of innovation in the learning models implemented by
teachers directly contributes to the decline in students’ creativity, highlighting the need

for a shift toward more active, innovative learning approaches.

One of the learning models that can address these problems is Project-Based
Learning (PjBL), which places students at the centre of learning through project activities
involving investigation, problem-solving, collaboration, and the creation of authentic
products. (Chusni, 2023), Through a meta-analysis of 25 journals, researchers concluded
that PjBL contributed 88% to critical thinking skills and 82% to students’ creative
abilities, demonstrating that PjBL is an effective model for enhancing 21st-century skills.
(Hsiao et al., 2022) proved that the implementation of PjBL among EBC 30 Ciclo students
significantly improved knowledge, creativity, and academic performance through direct
learning experiences that integrate investigation and product creation. (Rehman et al,,
2024) confirmed that PjBL has a significant positive impact on students’ analytical

abilities and critical thinking skills while simultaneously increasing motivation and active
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engagement in the project-based learning process.

PjBL provides more meaningful learning experiences by connecting learning
materials to real-life contexts, making the learning process more contextual, engaging,
and relevant to students as they develop creative ideas. Zhao & Wang (2022), through a
meta-analysis of 66 experimental studies conducted over 20 years, confirmed that
compared with traditional learning models, PjBL significantly improves students’ learning
outcomes, affective attitudes, and thinking skills across various learning contexts. Fitri et
al. (2024), in a systematic literature review, demonstrated that PjBL is an effective
solution for enhancing students’ creativity by encouraging them to think contextually,
produce original products, and develop innovative ideas to solve real-world problems.
Lavli and Efendi (2023)found that the consistent and structured implementation of PjBL
effectively improves creative thinking skills among junior secondary school students, with

significant improvements in fluency, flexibility, and originality of thinking.

Analytical thinking ability refers to the ability to analyse, understand, and evaluate
a problem systematically and logically, while creativity refers to the ability to generate
new, original, and valuable ideas. Liline et al. (2024) empirically demonstrated that the
PjBL model integrated with HOTS-based learning significantly influenced analytical
thinking ability (p = 0.000 < a = 0.05) and creative thinking ability (p = 0.001 < a = 0.05)
among biology students, indicating that these two abilities should be developed in an
integrated manner. Zhao & Wang (2022) explained that analytical ability is essential for
understanding complex concepts and supporting rational decision-making; therefore,
students with high analytical abilities are better able to overcome challenges in project-
based learning contexts. Wiyanti & Hadi (2023) stated that both analytical thinking and
creativity can be optimally developed through the implementation of project-based
learning models that emphasise product creation activities and independent exploration

of ideas .

Although various studies have demonstrated the effectiveness of PjBL, most
previous research has examined analytical thinking and creativity variables separately,
leaving a research gap that needs to be addressed. (Chusni, 2023) In his meta-analysis, he
explicitly highlighted that studies simultaneously examining the effect of PjBL on critical
and creative thinking skills remain limited; therefore, further research integrating these
two variables within a comprehensive research design is needed. Zhang & Ma (2023)

emphasised the need for more experimental and quasi-experimental studies across
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diverse real-world contexts to strengthen empirical evidence on the effectiveness of PjBL,
particularly in areas with limited educational resources, such as remote regions. Lubis et
al. (2024)further stated that research on the implementation of PjBL in developing
countries and remote areas remains scarce; thus, investigating PjBL at EBC 30 Ciclo

Maliana is highly relevant and important for addressing this research gap.

The novelty of this study lies in examining the effect of PjBL on two variables
simultaneously, namely analytical thinking ability and creativity, within an integrated
research design conducted at EBC 30 Ciclo Palaka Maliana, Timor-Leste. Fajri et al. (2023)
and Wastiani et al. (2023) emphasised that studies combining critical and creative
thinking within a single quasi-experimental design remain limited; therefore, integrated
research of this nature provides meaningful methodological contributions to the
development of educational science. Sari et al. (2026) further highlighted the importance
of innovative PjBL-based research by demonstrating that an integrated STEAM project-
based learning approach significantly improves creative thinking skills, further
supporting the relevance of PjBL in modern educational contexts. Rehman et al.(2024)
confirmed that PjBL research conducted in secondary schools using quasi-experimental
designs and inferential statistical analyses provides strong empirical evidence; thus, the
approach employed in this study is appropriate for measuring the effectiveness of PjBL in

a remote educational context such as EBC 30 Ciclo Palaka Maliana.

METHOD

This study employed a quantitative approach with a pre-experimental one-
group pretest-posttest design to examine the effect of implementing the Project-
Based Learning (PjBL) model on students’ analytical thinking skills and creativity in
Natural Sciences learning at Ensino Basico Central 30 Ciclo (EBC 30 C). This design
involved a single group that was administered a test before (pretest) and after
(posttest) the implementation of the PjBL model, allowing changes that occurred after
the treatment to be directly observed Creswell, ]. W., & Creswell, 2023)

The study population consisted of all seventh-grade students at EBC 30 Ciclo,
totalling 30 students. Due to the relatively small population, a total sampling
approach was used, selecting the entire population as the research sample.

The independent variable in this study was the PjBL learning model, while the
dependent variables were students’ creativity and analytical thinking skills. Students’

creativity was measured using a Likert-scale questionnaire consisting of indicators of
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fluency, flexibility, originality, and elaboration. Students’ analytical thinking skills
were measured using a written essay test developed based on indicators of problem
analysis, information evaluation, and logical conclusion-making within the context of
Natural Sciences learning.

The research procedure consisted of three stages: (1) administering a pretest
to measure students’ analytical thinking skills and creativity before the treatment, (2)
implementing Natural Sciences learning using the PjBL model through project
planning, project implementation, and presentation of results, and (3) administering
a posttest to measure changes in students’ analytical thinking skills and creativity
after the treatment.

Data analysis was conducted using descriptive and inferential statistics.
Descriptive statistics were used to describe the mean scores of the pretest and
posttest. Before hypothesis testing, a normality test was performed to ensure that the
data met the assumptions of parametric analysis. Hypothesis testing was conducted
using a paired-samples t-test at the 0.05 significance level to determine differences in
scores before and after implementing the PjBL model. Regression analysis was not

applied in this study; therefore, it was not included in the data analysis.

RESULT AND DISCUSSIONS
Result

This study examined the effect of the Project-Based Learning (PjBL) model on
students’ creativity and analytical thinking skills through pretest and posttest
measurements. The pretest was conducted to assess students’ initial abilities before the
treatment, while the posttest was administered to determine changes in their abilities
after participating in project-based learning activities. The collected data were analysed
using descriptive statistics to compare students’ performance before and after the
implementation of PjBL. The results of the analysis are presented according to the two
research variables: creativity and analytical thinking skills. The descriptive statistics for

students’ creativity scores are presented in Table 1.
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Statistik Std.Error

Pretest Mean 50.52 0.992
Creativity 95% Lower 48.48
Confidence Bound
Interval for Upper 52.56
mean Bound
5% Trimmed Mean 50.49
Median 50.00
Variance 26.567
Std. Deviation 5.154
Minimum 41
Maximum 60
Range 19
Interquartile Range 6
Skewness 0.321 0.448
Kurtosis -0.338 0.872
Posttest Mean 71.44 0.989
Creativity 95% Lower 69.41 -
Confidence Bound
for Mean [ Upper 73.48 -
Bound
5% Trimmed Mean 71.53 -
Median 70.00 -
Variance 26.410 -
Std. Deviation 5.139 -
Minimum 60 -
Maximum 80 -
Range 20 -
Interquartile Range 7 -
Skewness 0.075 0.448
Kurtosis -0.407 0.872

Table 1. Descriptive Statistics of Creativity

Based on the descriptive statistics results, the mean creativity pretest score was
50.52 with a standard deviation of 5.154. The minimum score was 41, while the maximum
score was 60. After implementing PjBL, the mean posttest score increased to 71.44, with
a standard deviation of 5.139. The minimum posttest score was 60, and the maximum
score was 80. This increase in the mean score indicates an improvement in students’

creativity following the implementation of the PjBL learning model.

Furthermore, the skewness and kurtosis values for both the pretest and posttest

were within the range of -1 to +1, indicating that the data were normally distributed.
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Table 2 Tests of Normality

Kolmogorov-Smirnov

Shapiro-Wilk

Statistic d Sig. Statistic df Sig.
f
Pretest 0.133 2 0.200* 0.951 27 0.228
Creativity 7
Posttest 0.203 2 0.006 0.943 27 0.143
Creativity 7

Table 2. Tests of Normality

* This is a lower bound of the true significance.
a.Lilliefors Significance Correction

The Shapiro-Wilk normality test results showed that the significance values for the

creativity pretest and posttest were 0.228 and 0.143, respectively. Since the significance

values of both datasets were greater than 0.05 (Sig. > 0.05), the pretest and posttest

creativity data were normally distributed (Brito & da Costa, 2024). Therefore, the data

met the assumptions required for parametric testing using the Paired Samples t-Test.

Pretest Mean 48.44 1.010
Analytical 95% Lower 46.37
Thinking Confidence Bound
Skills Interval  for Upper 50.52
mean Bound
5% Trimmed Mean 48.31
Median 48.00
Variance 27.564
Std. Deviation 5.250
Minimum 40
Maximum 59
Range 19
Interquartile Range 7
Skewness 0.522 0.448
Kurtosis -0.260 0.872
Posttest Mean 71.33 1.126
Analytical 95% Lower 69.01 -
Thinking Confidence Bound
Skills for Mean I Upper 73.65 -
Bound
5% Trimmed Mean 71.52 -
Median 70.00 -
Variance 34.385 -
Std. Deviation 5.864 -
Minimum 59 -
Maximum 80 -
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Range 21 -

Interquartile Range 7 -
Skewness 0.459 0.448
Kurtosis -0.131 0.872

Table 3. Descriptive Statistics of Analytical Thinking Skills

Based on the descriptive statistics, the mean pretest score for students’ analytical
thinking skills was 48.44, with a standard deviation of 5.250. The minimum score was 40,
while the maximum score was 59. After implementing PjBL, the mean posttest score
increased to 71.33, with a standard deviation of 5.864. The minimum posttest score was
59, and the maximum score was 80. This increase in the mean score indicates an
improvement in students’ analytical thinking skills after the implementation of the PjBL

learning model.

The skewness and kurtosis values of the pretest and posttest data were also

within the normal range, indicating that the data were normally distributed.

Tests of Normality

Kolmogorov-Smirnova Shapiro-Wilk

Statistic Df Sig. Statistic  df Sig.
Pretest 0.152 27 0.114 0.940 27 0.125
analytical
thinking
skills
Posttest 0.145 27 0.148 0.930 27 0.069
analytical
thinking
skills

Table 4. Tests of Normality

a.Lilliefors Significance Correction

The Shapiro-Wilk normality test results showed that the pretest significance value
for analytical thinking skills was 0.125, while the posttest significance value was 0.069.

Since the significance values were greater than 0.05, the analytical thinking skills data
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were considered to be normally distributed. Therefore, the data met the requirements for

conducting parametric tests.

Paired Differences

95%

Std. Confidence
Interval of the :
Std. Error Difference Sig.

Mean Deviation Mean t df (2-tailed)
Lower Upper
. Pretest 124.

Pair 1 Creativity 20.92 6. 874 168  21.272 20.580 438 26 .000

Table 5. Paired Simple Test

Based on the Paired Samples Test results, the calculated t-value was 124.438 with
a significance value (Sig. 2-tailed) of 0.000. Since the significance value was lower than
0.05 (0.000 < 0.05), Hy was rejected, and H; was accepted. Therefore, it can be concluded
that implementing PjBL significantly increased students’ creativity.

The mean difference of 20.92 indicates that the average increase in students’

creativity after implementing the PjBL model was 20.92 points.

Paired Differences

95%
Std Std. Confidence Sig.
Mean Deviat.ion Error Interval of the t Df (2-
Mean Difference tailed)
Lower Upper
Pretest
Analytical
Pair  Thinking Skills 46.
1 Posttest 22.889. 2.547 490 21.881 23.897 696 26 .000
Analytical
Thinking Skills

Table 6. Paired Samples Test - Analytical Thinking Skills

The results of the Paired Samples t-Test for analytical thinking skills showed that
the mean difference between the pretest and posttest scores was 22.889. The obtained t-
value was 46.696 with df = 26 and a significance value of 0.000 (p < 0.05).

Since the significance value was lower than 0.05, Hy was rejected, and H; was
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accepted. Therefore, it can be concluded that there was a statistically significant difference
between students’ analytical thinking skills before and after the implementation of the
Project-Based Learning (PjBL) model.

The increase in the mean score from 48.44 (pretest) to 71.33 (posttest) indicates
that implementing the PjBL model significantly improved students’ analytical thinking
skills.

Discussions

The results of this study indicate that implementing the Project-Based Learning
(PjBL) model has a positive effect on students’ creativity and analytical thinking skills
at the junior secondary school level. This is evidenced by increases in the mean
pretest and posttest scores for both research variables following treatment with the
PjBL model. The improvement demonstrates that PjBL can facilitate active learning
through investigation, collaboration, discussion, and problem-solving. Students’
direct involvement in the learning process enables them to construct knowledge
through real-life experiences. This finding is consistent with constructivist theory,
which states that knowledge is constructed through students’ experiences and active
interactions during the learning process. These findings also align with the study by
Zulfia Novrita et al. (2024), which showed that PjBL can improve students’ critical

and creative thinking abilities.

Regarding the creativity variable, the results showed that the pretest mean
score of 50.52 increased to 71.44 in the posttest after implementing the PjBL model.
This improvement indicates that project-based learning can encourage students to
generate ideas, develop concepts, and create creative learning products. Project
activities provide students with opportunities to explore concepts, engage in
discussions, collaborate, and solve given problems. These processes foster creativity
because students are directly involved in designing and producing a product. This
finding is supported by Handoko et al. (2022), who stated that implementing PjBL

can improve students’ creative thinking abilities.

The improvement in students’ creativity is also related to the characteristics of
PjBL, which provides opportunities for students to generate solutions and products

based on real-world problems. Through the project stages, students are trained to
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think flexibly, develop various alternative ideas, and evaluate their work outcomes.
This condition indicates that PjBL not only improves conceptual understanding but
also develops creative thinking abilities. Based on the theory of experiential learning,
direct experience in completing projects helps students construct knowledge
through the processes of trying, reflecting, and improving their work. This finding is
consistent with the study by Oktaviani et al. (2024), which demonstrated that PjBL is

effective in improving students’ creative thinking skills.

The statistical analysis results showed that the creativity variable obtained a
significance value of 0.000 in the Paired Samples t-Test, which was lower than 0.05
(0.000 < 0.05). Therefore, implementing the PjBL model significantly increased
students’ creativity. These results indicate that the improvement in creativity after
project-based learning was statistically proven. Project activities involving planning,
implementation, and evaluation provide opportunities for students to continuously
develop creative thinking abilities. Thus, PjBL can create a learning environment that
supports the emergence of students’ ideas and innovations. This finding is supported
by Adytia P and Zulyusri (2022), who stated that PjBL has a positive effect on

students’ creative thinking abilities.

Regarding analytical thinking skills, the results showed that the mean pretest
score of 48.44 increased to 71.33 in the posttest after the implementation of the PjBL
model. This improvement indicates that PjBL can enhance students’ abilities to
identify problems, analyse information, and determine solutions systematically.
Project activities require students to conduct investigations, collect information,
process data, and evaluate their work outcomes. These processes train students to
apply higher-order thinking skills in solving problems. This finding is consistent with
the study by Fajri et al. (2023), which demonstrated that PjBL can improve students’
higher-order thinking skills.

Students’ analytical thinking skills improved because PjBL provides
opportunities to engage with real-world problems that require systematic thinking.
In project-based learning, students not only acquire a theoretical understanding of
concepts but also apply them to solve problems through project activities. The
processes of analysing information, comparing various alternatives, and making

decisions contribute to the development of students’ analytical abilities. Learning

11 | ISCE: Journal of Innovative Studies on Character and Education



activities involving direct experiences encourage students to become more active in
constructing their understanding. This finding is supported by Khairunnisa et al.
(2024), who demonstrated that implementing PjBL can improve students’ higher-

order thinking skills.

The normality test results showed that all pretest and posttest data for both
creativity and analytical thinking variables had p-values greater than 0.05, indicating
that the data were normally distributed and met the assumptions for parametric
testing. Furthermore, the results of the Paired Samples t-Test showed a significance
value of 0.000 <0.05, indicating that the implementation of the PjBL model had a
significant effect on students’ creativity and analytical thinking skills. These results
demonstrate that the changes in students’ abilities after the implementation of PjBL
were not random but were influenced by the project-based learning process used in

the study.

Overall, the implementation of the PjBL model has been proven effective in
improving junior secondary school students’ creativity and analytical thinking skills.
This success occurs because PjBL applies a student-centred learning approach
through investigation, discussion, collaboration, and real-world problem-solving
activities. This model provides learning experiences that enable students to connect
theory with practice while developing 21st-century skills. The study by Sungkono, S.,
& Ekaputra (2023) showed that PjBL is effective in improving students’ creativity and
higher-order thinking skills. Furthermore, these findings are consistent with those of
Lesman et al. (2023) and Shalihati et al. (2025), who found that PjBL has a positive

impact on students’ creativity, critical thinking skills, and learning outcomes.

CONCLUSIONS

Based on the results of the research entitled “The Effect of Project-Based Learning
on Students’ Analytical Thinking Ability and Creativity at Ensino Basico Central 30 Ciclo
Palaka Maliana,” it can be concluded that the implementation of the Project-Based
Learning (PjBL) model has a significant effect on improving students’ analytical thinking

ability and creativity.
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The findings showed that students’ creativity improved after implementing PjBL.
The mean creativity score increased from 50.52 in the pretest to 71.44 in the posttest,
with a mean difference of 20.92 points. The results of the Paired Samples t-Test indicated
a significance value of 0.000 (p < 0.05), indicating a statistically significant improvement

in students’ creativity after participating in project-based learning activities.

Furthermore, students’ analytical thinking ability also increased significantly after
the implementation of PjBL. The mean score improved from 48.44 in the pretest to 71.33
in the posttest, with a mean difference of 22.89 points. The Paired Samples t-Test results
showed a significance value of 0.000 (p < 0.05), indicating that PjBL had a significant

positive effect on students’ analytical thinking ability.

Therefore, this study concludes that Project-Based Learning is an effective learning
model for enhancing students’ analytical thinking ability and creativity at Ensino Basico
Central 30 Ciclo Palaka Maliana. Through project-based activities, students are
encouraged to actively explore problems, generate creative ideas, analyse information,
and develop solutions independently and collaboratively. Thus, PjBL can be considered
an appropriate instructional approach to support the development of higher-order

thinking skills and creativity among students.

REFERENCES
Creswell, ]. W, & Creswell, ]. D. (2023). Research design: Qualitative, quantitative, and
mixed methods approaches (6th ed.). SAGE. Publications. SAGE Publications -

Research Design.

Adytia P, Y., & Zulyusri. (2022). Meta-Analisis pengaruh model Project Based Learning
terhadap kemampuan berpikir kreatif siswa pada pembelajaran biologi. Bioeduca.

Bioeduca: Journal of Biology Education, 4(2), 1-11.

Arlinda, C. P., Marianti, A., & Rahayuningsih, M. (2022). The Implementation of Project-
Based Learning Model with Instagram Media towards Students’ Critical Thiking and
Creativity. Unnes Science Education Journal, 11(1), 9-16.

https://doi.org/10.15294 /usej.v11i1.46495

Chusni, M. M. (2023). Meta-analysis of the effect of project-based learning on enhancing
21st century skills. Edu Sains Jurnal Pendidikan Sains & Matematika, 11(2), 169-
180. https://doi.org/10.23971/eds.v11i2.5934

13 | ISCE: Journal of Innovative Studies on Character and Education



Brito. M & da Costa, A. (2024). Analiza Estatistika Ho Programa SPSS, SMART-PLS no
Amos. Main Issues Of Pedagogy And Statistics, 1, 1-160.

Da Costa, A. (2026). “Nahe Biti Boot” As Instrument of Overcoming Conflict to Create Peace
and Reconciliation in Timorese Society: A Literature Review. Jurnal Da Educagao,
Ciéncia E Humaniora (Jeducih), 2(1), 1-12.
https://doi.org/10.64042 /jeducih.v2il.14

Faizah, N. Wijayati, N., & Widiatningrum, T. (2022). The Influence of Project Based
Learning Model on Students ’ Problem- Solving Competence in Learning of Acid-

Base. 11(3), 334-339.

Fajri, G., Ginting, E., & Simanjuntak, M. P. (2023). The Effect of the Project Based Learning-
STEM Model on Students Critical and Creative Thinking Skills. 9(3), 244-255.
https://doi.org/10.4108/eai.19-9-2023.2340544

Fitri, R,, Lufri, L., Alberida, H., Amran, A., & Fachry, R. (2024). The project-based learning
model and its contribution to student creativity: A review. JPBI (Jurnal Pendidikan

Biologi Indonesia), 10(1), 223-233. https://doi.org/10.22219/jpbi.v10i1.31499

Handoko, A., Anggoro, B. S, Intan, S. R. I. R,, & Marzuki, M. (2022). Pengaruh Project Based
Learning (PJBL) Terhadap Kemampuan Berpikir Kreatif Peserta Didik. Diklabio:
Jurnal Pendidikan Dan Pembelajaran Biologi, 6(2), 173-180.
https://doi.org/10.33369/diklabio.6.2.173-180

Hsiao, H. S., Chen, J. C,, Chen, J. H,, Zeng, Y. T., & Chung, G. H. (2022). An Assessment of
Junior High School Students’ Knowledge, Creativity, and Hands-On Performance
Using PBL via Cognitive-Affective Interaction Model to Achieve STEAM.
Sustainability (Switzerland), 14(9). https://doi.org/10.3390/su14095582

Khairunnisa, K., Harahap, F., & Ashairin, A. (2024). The influence of project-based learning
models and creativity on critical thinking. Inovasi Kurikulum, 21 Nomor 3(2), 983-

998.

Lesman, 1., Mulianti, M., Primawati, P., & Kassymova, G. K. (2023). Implementation of
project-based learning (PjBL) model to increase students’ creativity and critical
thinking skill in vocational creative product subjects. Jurnal Pendidikan Teknologi

Kejuruan, 6(3), 202-215. https://doi.org/10.24036/jptk.v6i3.34023

Liline, S., Tomhisa, A, Rumahlatu, D., & Sangur, K. (2024). The Effect of the Pjb-HOTS

14 | ISCE: Journal of Innovative Studies on Character and Education



learning model on cognitive learning, analytical thinking skills, creative thinking
skills, and metacognitive skills of biology education students. Journal of Turkish

Science Education, 21(1), 175-195. https://doi.org/10.36681/tused.2024.010

Lubis, D. C,, Harahap, F. K. S., Syahfitri, N., Sazkia, N., & Siregar, N. E. (2024). Pembelajaran
Berbasis Proyek: Mengembangkan Keterampilan Abad 21 di Kelas. Edu Society:
Jurnal Pendidikan, [lmu Sosial Dan Pengabdian Kepada Masyarakat, 4(1), 1292-
1300. https://doi.org/10.56832 /edu.v4il.472

Oktaviani, S., Safitri, S., Sriwijaya, U., & Sriwijaya, U. (2024). Effectiveness of Project-Based
Learning on Improving Creative Thinking Skills. Edukasi: The Journal of Educational

Research, 04(03), 38-50.

Purba, I. R, Siboro, T. D., Lubis, M. S, & Saragih, M. (2025). PENGARUH MODEL
PEMBELAJARAN PROJECT BASED LEARNING (PjBL) TERHADAP KEMAMPUAN
MEMECAHKAN MASALAH DAN BERPIKIR KRITIS SISWA DI SMP YAYASAN
PERGURUAN KELUARGA PEMATANGSIANTAR 2021/2022. MetaBio: Jurnal
Pendidikan, 7(1), 31-41.

Rehman, N., Huang, X.,, Mahmood, A., AlGerafi, M. A. M., & Javed, S. (2024). Project-based
learning as a catalyst for 21st-Century skills and student engagement in the math
classroom. Heliyon, 10(23), e39988.
https://doi.org/10.1016/j.heliyon.2024.e39988

Reza Olga Efendi Holan Lavli, N. E. (2023). The Effect of Project Based Learning Model on
Creative Thinking Ability. Jurnal [Imu Pendidikan (JIP) STKIP Kusuma Negara.

Sari, S. I, Oktavia, R., & Yanto, F. (2026). Improving Creative Thinking Skills through
STEAM-Based Project Learning for Junior High School Students. 9(2), 98-107.

Shalihati, S. T., Utami, B., & Probosari, R. M. (2025). The impact of project based learning
on creativity, critical thinking skills, and science learning outcomes of grade 7
students. students. Educational Technology Research & Development, 73, 415-441.
https://doi.org/10.1007 /s11423-024-10410-9

Sungkono, S., & Ekaputra, F. (2025). Effectiveness of project-based learning model on
improving critical thinking skills and student creativity. Journal of Innovation in
Educational and Cultural Research, 6(1), 61-68.
https://doi.org/10.46843 /jiecr.v6i1.2041

15 | ISCE: Journal of Innovative Studies on Character and Education



Wastiani, R, Taufiq, M., & Wijaya, A. (2023). Pengaruh Pendekatan Steam Berbasis Project
based learning Terhadap Kemampuan Berfikir Kreatif Dan Berfikir Kritis Pada Mata
Pelajaran Matematika Siswa SMP Labschool Cibubur (Quasi Eksperimen). Jurnal

Konatif: Jurnal [lmiah Pendidikan, 1. https://doi.org/10.62203/jkjip.v1i1.10

Zhang, L., & Ma, Y. (2023). A study of the impact of project-based learning on student
learning effects: a meta-analysis study. Frontiers in Psychology, 14(July), 1-14.
https://doi.org/10.3389 /fpsyg.2023.1202728

Zhao, Y., & Wang, L. (2022). A case study of student development across project-based
learning units in middle school chemistry. Disciplinary and Interdisciplinary Science

Education Research, 4(1). https://doi.org/10.1186/s43031-021-00045-8

Zulfia Novrita, S., Syah, N., & Pariwisata dan Perhotelan Uiversitas Negeri Padang, F.
(2024). Efektivitas Model Pembelajaran Project Based Learning Terhadap Soft Skill
Berfikir Kritis dan Kreatif Peserta Didik: Meta Analisis. Jurnal Pendidikan Tambusai,
8(Efektivitas Model Pembelajaran Project Based Learning Terhadap Soft Skill
Berfikir Kritis dan Kreatif Peserta Didik: Meta Analisis), 6347-6359.

16 | ISCE: Journal of Innovative Studies on Character and Education



