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Abstract. The project based learning (PjBL) model is
expected to be able to change students' learning styles by
increasing motivation in learning, creativity in work,
generating creative ideas, and being able to think critically.
The meta-analysis research aims to find out how big the
effect of the PjBL model is on the creativity and science
learning outcomes of elementary school students?; Does the
implementation of the PjBL model affect the creativity and
science learning outcomes of elementary school students?
Collecting articles using the publish or perish application
with the keywords PjBL model, creativity, and elementary
science learning outcomes. The data obtained was analyzed
by calculating the effect size of each journal. Analysis of the

(Indonesian Journal of Science Education),

average effect size of 0.92 is in the large category. The PjBL
12(3):726-738.

model influences the creativity and learning outcomes of
elementary school students with r RE = 0.925 in the high
category. This shows that the PjBL model can increase
student creativity and learning outcomes in elementary
school science learning. The PjBL model can improve and
develop creativity and high-level thinking skills based on the
demands of the 4.0 era.

Keywords: Meta-analysis, PjBL, creativity, elementary
School

Introduction

The concept of 21st century learning is receiving attention and is being implemented
in the world of education. 21st century learning refers to an educational approach that
focuses on skill development. Skills developed in The 21st century consists of critical
thinking, problem solving, communication and collaboration, creativity and innovation
(Rusadi et al., 2019; Handajani et al., 2018; Meliyana et al., 2022). 21st century learning
prepares students to be able to compete in the modern world to face technological
advances. Thus, 21st century learning emphasizes innovative learning processes,
technology integration, and creating an interactive learning environment that is student-
centered.

Science learning plays an important role in preparing students to face the
competencies needed in the 21st century. Science learning is creativity that can make
students think critically, logically and creatively (Fera, 2022; Iskandar, 2022). Creativity is
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a person's activity in thinking for themselves or imaginatively (Hadiq et al., 2022).
Creativity is a person's ability to create or produce a thought or idea or real work, whether
existing or new (Lestasi et al., 2022) and has usefulness (Sari, 2018). Creativity does not
have to create something new and has never existed before. Students can try to channel
ideas by making something that they think is different from the others. Students can try
to combine previously available data or information and make slight changes to the work
they create. Sari et al. (2018); Hadiq et al. (2022) states that creativity is a person's ability
to carry out an action that not only has the creative power to create a new creation, but is
also able to provide various ideas (problem solving ideas) in dealing with a problem or
problems. In line with Ernawati et al. (2019) student creativity has an important role in
solving a problem that arises. faced.

Therefore, creativity is really needed by students in their lives. Creativity does not
just come to someone's attention. In schools, teachers as facilitators must be able to guide
students to creativity. Various learning models can be used to guide student creativity, one
of which is the project based learning (PjBL) model. Meliyana (2022) states that this model
places more emphasis on the project to be carried out. PjBL model is an innovative learning
model that actively involves students to construct their knowledge independently with the
mediation of their peers in groups to complete projects. In line with (Farida et al., 2018;
Sulistyowati et al., 2023) that the PjBL model In an effort to increase student creativity
and learning outcomes, this is learning that trains students to be able to master the
material through completing projects. PjBL model is learning that facilitates students to
work individually or in groups (Nurhadiyati et al., 2020). The PjBL model is a learning model
that uses projects by means of teachers giving assignments to students for exploration,
assessment, interpretation, synthesis and information to produce various learning
outcomes. PjBL model is a contextual model because this learning model is expected to
change students' learning styles by increasing motivation in learning, creativity in working,
producing creative ideas, and being able to think critically in responding to and solving real
problems faced (Rafik et al., 2022; Nur et al., 2023).

PjBL model can make students active, creative, innovative in solving problems. PjBL
model the aim is for students to be able to compile assignments given by the teacher and
produce student work products. In its implementation, students are involved in solving
problems and other meaningful tasks, providing opportunities for students to work
autonomously, organize their own learning, and In the end, it is able to produce a real
product that is valuable and realistic (Tinenti, 2018). In line with Rizkasari (2022) that the
PjBL model can increase student creativity with indicators that students have high curiosity,
initiative, imagination, self-confidence, creativity and innovation, broad interests, courage,
responsibility, freedom in thinking , confidence to succeed. Increasing student creativity
has an impact on improving science learning outcomes at SD 02 Salak City. Apart from
that, Christian (2021) stated that the results of research that had been carried out
regarding the application of the PjBL model starting from basic questions, organizing,
making schedules, monitoring, presenting and evaluating projects could increase student
creativity.

PjBL model is one of the many ways that can be used to help students face future
challenges so that they are able to survive and succeed in increasingly fierce competition
in the era of globalization. In line with this, Mayasari et al. (2016) stated that the PjBL
model is able to equip students to prepare themselves for learning in the 21st century.
PjBL is designed to be used on complex problems that require students to investigate and
understand them. Considering that each student has a different learning style, PjBL
provides students with the opportunity to explore content (material) using various methods
that are meaningful to them, and carry out experiments collaboratively. The use of the
PjBL model encourages the growth of creativity, independence, responsibility, self-
confidence, as well as critical and analytical thinking in students. The application of the
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PjBL model of course adapts to the learning material and students' level of development.
Much research has been conducted on the use of the PjBL model in efforts to increase
elementary school students' creativity. Several studies state that the use of the PjBL model
in elementary school science learning has a high influence on creativity and learning
outcomes (Kusmiati, 2022; Jihan, 2022; Widiastuti, 2018; Arsiya, 2022), but several
studies report that the use of PjBL in science learning still has a moderate impact on student
creativity and learning outcomes (Solehah, 2023; Yulaika, 2022; Rodiyah, 2021). The
report shows that the influence of implementing the PjBL model in elementary school
science learning is inconsistent in efforts to increase the creativity and science learning
outcomes of elementary school students. In addition, the report shows the creativity and
learning outcomes of elementary school students in heterogeneous science learning. It can
be interpreted that there are differences in creativity and student learning outcomes.
However, information regarding student creativity and learning outcomes in science
learning is very important for teachers in the science learning process.

Based on the background description, the researcher wants to study the Koran
through experimental research on the influence of the PjBL on creativity and student
learning outcomes in existing elementary school science subjects using a meta-analysis
approach. Meta analysis is a study of statistical analysis techniques that combines the
results of quantitative study reviews with the accuracy of several scientific studies
(Borenstein et al., 2009). According to Retnawati (2018), meta-analysis aims to determine
statistical power, generalizability of results, accuracy in estimating impacts, and reducing
the risk of false negative results, thereby generating new hypotheses for further research.
Regarding meta-analysis research on the influence of the PjBL learning model on
elementary school students' creativity and science learning outcomes that have not been
exploited, researchers are interested in conducting this study. Therefore, the aim of this
research is to estimate and test the effect of the PjBL learning model on creativity and
elementary school science learning outcomes. The following research questions aimed at
the aim of this research are: How big is the effect of the PjBL model on the creativity and
science learning outcomes of elementary school students?; Does the implementation of the
PjBL model affect the creativity and science learning outcomes of elementary school
students?

Methods

This type of research is quantitative meta-analysis research. Meta-analysis is used to
combine, review, and summarize the findings of two or more studies. By using meta-
analysis, various questions can be investigated based on data collected from previous
research publications (Asrizal, 2023; Borenstein et al., 2009). The meta analysis steps can
be seen in Figure 1.

Inclusion Literature Literature
Criteria Search Selection

Research

Problems

Interpretation
and Report

Data Analysis Data Coding

Figure 1. Meta analysis Steps (Retnawati, 2018)
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This research method uses the PRISMA (preferred reporting items for systematic
reviews and meta-analyses ) (Page & Moher, 2017). Collecting articles using the publish or
perish application with the keywords PjBL, creativity, and elementary science learning
outcomes. Article searches carried out since November 2023 resulted in 80 scientific
articles and 12 theses. Next, articles were selected to be reviewed by determining the
inclusion and exclusion criteria, in Table 1. 20 articles were obtained that met the inclusion
criteria to be used as samples.

Table 1. Inclusion and Exclusion Criteria

Exclusion Criteria Types of Development Research and PTK
Abstract is incomplete

Research subjects at junior and senior high school levels

Articles published 2017 - 2023

Research topics in elementary science

PjBL model type

Research topic in the study of creativity and elementary
school science learning outcomes

5. Research subjects were elementary school students

Inclusion Criteria

PLUNPEIWNE

The instrument used in this research was an observation sheet. Observation is a
method of systematically collecting data through observing and recording symptoms that
appear in the research object, in this case a sample article (Sugiyono, 2018). The
observation sheet used in the research is in the form of a check list, which contains
information from the articles being analyzed regarding year of publication, subject,
subjects, pretest and posttest scores, number of samples. in the study used. This
observation sheet is used to determine the achievement of each component that the
researcher wants to carry out a meta-analysis regarding the influence of the PjBL model
on creativity and elementary school science learning outcomes.

The data analysis technique used is calculating the effect value size of each study.
Effect size is a measure of the quantity of a research result to determine the correlation or
difference between research variables. Effect size statistics produce statistical
standardization of research findings so that the resulting numerical values can be
interpreted consistently across all variables and measures involved (Riopel et al., 2020;
Hillmayr et al., 2020). The effect size calculation technique for each study was carried out
to see the influence of the PjBL model on the creativity and science learning outcomes of
elementary school students. The way to find the effect size used in this research uses
Cohen's theory (Seftiani et al., 2021; Retnawati, 2018). Furthermore, the criteria for effect
size values in this meta-analysis can be seen in table 2.

Table 2 . Effect Size Value Category

Effect Size Categories
ES = 0.80 Large
0.20 < ES < 0.80 Medium
0.00 £ ES < 0.20 Small

Additionally, an important thing to consider when conducting a meta-analysis is
checking for study bias (Smith et all., 2023; Schmid et al., 2023). In research to check
study bias using funnel plots, egger’s test and the rosenthal fail safe N test (Juandi et al.,
2022 ; Diah et al., 2022) .
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Results and Discussion

This meta-analysis method research aims to determine the effect of implementing
the PjBL model on student creativity and learning outcomes in elementary school science
learning. This research analyzes the effect (effect size) resulting from the PjBL model.
Effect size shows the influence between two variables, namely the independent variable
and the dependent variable. The independent variable is studied was the PjBL model , while
the dependent variables were creativity and science learning outcomes of elementary
school students. This research analyzes 20 articles that have been published in nationally
accredited journals. This article was obtained with the help of publish or perish which was
published from 2017-2023. The articles obtained were analyzed using JASP. Based on the
inclusion criteria of the 20 articles that were analyzed, the effect size and standard error
for each study were obtained which can be seen in Table 3.

Table 3 . Effect Sizes and Standard Errors of 20 studies

No. Article Code Publication Year Effect Size Standard Error
1 MA1 2022 0.62 0.19
2 MA2 2022 2.49 0.17
3 MA3 2017 2.12 0.17
4 MA4 2022 1.17 0.19
5 MAS 2017 0.45 0.12
6 MAG6 2020 0.02 0.24
7 MA7 2019 1.22 0.16
8 MAS8 2017 0.26 0.13
9 MA9 2023 1.59 0.23
10 MA10 2023 0.23 0.19
11 MA11 2021 0.85 0.13
12 MA12 2022 1.28 0.32
13 MA13 2020 0.65 0.22
14 MA14 2022 1.56 0.24
15 MA15 2020 0.92 0.18
16 MA16 2020 0.37 0.25
17 MA17 2017 0.23 0.24
18 MA18 2018 0.12 0.23
19 MA19 2018 1.40 0.19
20 MA20 2019 0.91 0.18
Average 0.92 0.2

It is known from Table 3 that the effect size values of the 20 articles analyzed ranged
from 0.02 to 2.49, with an average effect size of 0.92. The mean standard error was found
to be 0.2 with standard errors ranging from 0.12 to 0.32. Based on Cohen's effect size
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category, there are eleven studies in the large category (55%) and seven studies in the
medium category (35%) while two studies are in the small category (10%). Next, carry
out a heterogeneity test and determine the estimation model used to calculate the average
effect size of 20 articles. The results of the heterogeneity test and determination of the
estimation model using random and fixed models can be seen in Table 4.

Table 4. Heterogeneous Results of Random and Fixed Models

Q Df P
Omnibus test of Model Coefficients 36.575 1 <.001
Test of Residual Heterogeneity 261.420 19 <.001

Table 4 explains the results of the heterogeneity test, obtained a Q value of 261.420
which is greater than the value of 36.575 and the p value <0.001. These findings conclude
that the analyzed effect sizes are heterogeneously distributed. Thus, random effect analysis
indicates that there is a significant positive relationship between the PjBL model on
creativity and elementary school student learning outcomes. Next, calculate the average
effect size value to test the hypothesis. The results of the mean effect size test can be seen
in Table 5.

Table 5 . Correlation coefficient

95% Confidence Interval

Estimate Standard Error z p Lower Upper
intercept  0.925 0.153 6,048 <.001 0.625 1,224

Based on table 5, it is known that the effect size value with the random effect model
was obtained (r RE = 0.925; SE = 0.153; z = 6.048; p < 0.001). This shows that the
application of the PjBL model has a significant effect on the creativity and learning
outcomes of elementary school students. At a 95% confidence level with a lower limit value
of 0.625 and an upper limit of 1.224. The influence of the PjBL model on the creativity and
learning outcomes of elementary school students is in the high category (r RE = 0.925).
Therefore, the application of the PjBL model influences the creativity and learning outcomes
of elementary school students.

This meta analysis was carried out to see the effect of using the PjBL model on student
creativity in elementary school science learning obtained from 20 articles in the database
for the last 7 years. Based on the results of the analysis, the average effect size was 0.92,
which is in the large category. This shows that the PjBL model can increase student
creativity in elementary school science learning. This is in line with Christian (2021) opinion
that the PjBL learning model has a very big influence in increasing the creativity and
learning outcomes of students in elementary schools. Supported by research Kusmiati
(2022) that the PjBL model has a significant influence on student learning creativity. Models
PjBL is creative and interesting learning that inspires students to express their creativity
(Gunawan et al., 2018). The PjBL model encourages students to have a more disciplined
learning attitude, enabling them to learn more actively and creatively. Model PjBI
encourages students to choose learning experiences that are fun and more meaningful.
Besides that, This learning encourages students to explore, solve problems, that is student-
centered, as well as producing products . real . in the form of .project results (Erisa, 2021).
As for The advantages of the PjBL learning model include (1) increasing student learning
motivation, (2) increase activity and ability to solve complex problems (3) train students
in the use of media, art and technology, with the principles of ergonomics, hygienic, precise
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- nimble - fast, ecosystemic and metacognitive (4) Producing finished works that are ready
to be utilized and used in life.

Checking publication bias in meta-analysis with funnel plot, egger’s test and the
rosenthal fail safe N test (Bernard et al., 2014; Suryono et al., 2023; Li & Wang, 2023;
Juandi et al., 2021). The results of the study bias can be seen in Figure 2.

0.05
0.1
0.15

0.2 -

Standard Error

0.25

0.3

0.35 - I : I I I : I I
0.0 0.5 1.0 1.5 2.0 2.5

Effect Size
Figure 2. Funnel Plot Standard Error

Based on Figure 2, the results of the analysis of the 20 effect sizes with funnel plots
form a symmetrical pattern. This is supported by the results of the Egger test where z = -
0.238 and P = 0.812 which states that the funnel plot formed is symmetrical. According
to Bernard (2014) when the fail-safe N value is higher than 5 K + 10 (K = number of
individual studies), there is no publication bias in the meta-analysis. In this study, K = 20
so that 5(20) + 10 = 110. Furthermore, the fail safe N value obtained in this study was
3574 with a sig value. 0.50 and p < 0.001. These results also confirmed that there was no
issue of publication bias in the meta-analysis study. Therefore, publication bias in this study
was not found.

The application of PjBL in science learning in elementary schools provides students
with a meaningful learning experience, because in developing their potential students are
given direct experience with nature systematically. Science learning aims to develop
students' skills in scientific thinking. In learning, students are invited to ask questions,
design, collect, analyze data and draw conclusions based on existing evidence. Therefore,
elementary science learning is learning that can make students think critically, logically
and creatively. This is in line with the results of research conducted by Wulandari et al.,
(2019) which said that efforts to create something new in the form of ideas or thoughts
are part of thinking. Students need to have this creative thinking ability , especially starting
at the elementary school level, so that students' understanding of the material and learning
outcomes improves. The ability to think creatively is very important in life, when students
have the ability to think creatively, they will get used to thinking creatively at the next
level (Surya et al., 2018). The capacity to consider many potential solutions to a problem
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is creativity. According to Isti (2013) the three components of creative thinking are fluency,
namely. earning ability. Lots . ideas and . answers when solving problems or questions (2)
originality is the ability to create original ideas from one's own thoughts and provide
answers that are different from other people's answers, and rare given . by . most . people;
(3) elaboration (decomposition) is the ability to add, elaborate, and expand ideas or
opinions.

The results of analysis using the Random Effect model show that the application of
the PjBL model has a significant effect on the creativity and learning outcomes of
elementary school students (z = 6.048; p <0.001; 95% CI [0.625; 0.224]). The influence
of the PjBL model on the creativity and learning outcomes of elementary school students
is in the high category (r re = 0.925). Therefore, the application of the PjBL model influences
the creativity and learning outcomes of elementary school students . This shows that the
PjBL model can develop student creativity. Creativity is a person's ability to give birth to
something different new, both in the form of ideas and real work, both in the form of
aptitude characteristics or non aptitude, both in the form of work and in combination with
other things existing ones, all of which are relatively different from what already exists
previously. Sari (2018) states that creativity is students' ability to create new things in
learning, both in the form of the abilities and talents that a person has develop information
obtained from teachers in the teaching and learning process . The teaching and learning
process has a major contribution in developing student creativity. Creativity in learning can
be considered important because it can develop self-confidence, improve students' skills,
understanding and ability to think critically. One model that can develop student creativity
in the learning process is the PjBL model.

Creativity in elementary science learning can be increased through various innovative
and creative learning models. Kusmiati (2022) stated that PjBL is effective and has positive
value applied to elementary school students in increasing student creativity. PjBL is an
active, student-centered teaching approach, involving students to work on real-life
problems, collect and analyze data, and generate solutions to problems encountered. PjBL
focuses on individual differences and supports students' socialization, thinking, and self-
regulation skills. It is characterized by student activity, constructive investigation, goal
setting, collaboration, and communication. PjBL allows students to apply and develop
theory, skills, and techniques to solve real-world problems. Tatiana (2022) stated the
results of her research that the project model was found to be effective in developing
communicative competence, self-confidence in planning and reporting projects. PjBL
enriches students' learning experiences and knowledge, providing more meaningful
education based on innovative learning. Overall, project-based learning is a student-
centered pedagogical approach that promotes active learning, critical thinking, and the
development of practical skills.

The PjBL model is not only required to express opinions but in PjBL students are
required to solve problems through giving assignments in making projects so that students'
creativity and creative thinking abilities increase. This is in line with (Salsa 2023; Yulaika,
2022; Widiastuti, 2018) that implementing PjBL in science education leads to a significant
increase in student creativity and conceptual understanding. Apart from that, Rafik (2022)
PjBL model provides opportunities for students to develop creativity and high-level thinking
skills based on the demands of the 4.0 era. By involving students in hands-on projects and
problem-solving activities, PjBL can stimulate students' creative thinking and problem-
solving abilities. The effectiveness of PjBL in increasing creativity and science learning
outcomes in elementary schools has been observed in various elementary schools
(Christian, 2021; Radiansyah, 2022; Sri, 2023). Therefore, implementing PJBL in science
lessons can be an effective approach to foster creativity among elementary school
students.
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Conclusion

The application of PjBL in science learning can be an effective approach to foster
creativity, independence, responsibility, self-confidence, and critical and analytical thinking
in elementary school students. This meta-analysis was conducted to estimate and test the
effect of the PjBL learning model on creativity and learning outcomes of elementary
science, in 20 articles that have been published in nationally accredited journals. Based on
the results of the analysis, the average effect size of 0.92 is included in the large category.
The PjBL model affects the creativity and learning outcomes of elementary school students
with r RE = 0.925 in the high category. This shows that the PjBL model can improve student
creativity and learning outcomes in elementary school science learning. The PjBL model
can improve and develop creativity and high-level thinking skills based on the demands of
era 4.0.

References

Arsiya, W. & Raihan, S. 2022. The effect of project-based learning model on students' creativity in
making decorative works. Global Journal Teaching Professional, 1(2):95-112.
https://jurnal.sainsglobal.com/index.php/gpp/article/view/641

Asrizal, A., Amanda, F.D., Aldilla, E., & Ulfa, J. 2023. Meta-analysis of the Effect of STEM-Based
Integrated Science E-books on Students' Scientific Literacy. Formatif: Jurnal lImiah Pendidikan
MIPA, 13(2). https://journal.lppmunindra.ac.id/index.php/Formatif/article/view/15654

Bernard, RM, Borokhovski, E., Schmid, RF, & Tamim, R. 2014. A Meta-Analysis Of Blended Learning
And Technology Use In Higher Education: From general to applied. Journal Higher Education
Computing, 1-37. https://doi.org/10.1007/s12528-013-9077-3

Christian, Y. A. 2021. Meta Analysis of Project Based Learning Model on Creativity and Student
Learning Outcomes in Elementary School. Edukatif: Journal of Education Science, 3(4):2271-
2278. https://edukatif.org/index.php/edukatif/article/view/1207

Diah et al. 2022. Meta-Analysis of Focusky Learning Media on Student Learning Outcomes.
International Journal of Asian Education, 3(2):20-22. https://doi.org/10.55943/jipmukijt.v3i2.34

Erisa, H. 2021. Project Based Learning Model to Improve Creative Thinking Ability and Student
Learning Outcomes. JPD: Journal of Basic Education, 11, 44.
https://ahlimediapress.com/index.php?route=product/product&product id=232

Ernawati, M., Muhammad, D., Asrial Asrial, & Muhaimin Muhaimin. 2019. Development of creative
thinking skill instruments for chemistry student teachers in Indonesia. Internasional Journal of
Online and Biomedical Engineering (IJOE), 15(14), 21-30.
https://doi.org/10.3991/ijoe.v15i14.11354

Farida, F., Fitria, Y., Saputri, L., & Syawir, S. 2018. Improving Student Activity and Learning Outcomes
Using the Project Based Learning (PjBL) Model in Class V of SD Pembangunan UNP: Results of
Lecturer Assignment in School (PDS). PDS JOURNAL UNP, 1(1), 89-95.
http://pdsunp.ppj.unp.ac.id/index.php/PDSUNP/article/view/14

734 | Jurnal Pendidikan Sains Indonesia (Indonesian Journal of Science Education), 12(3), p.726-738, (2024)


https://jurnal.sainsglobal.com/index.php/gpp/article/view/641
https://journal.lppmunindra.ac.id/index.php/Formatif/article/view/15654
https://doi.org/10.1007/s12528-013-9077-3
https://edukatif.org/index.php/edukatif/article/view/1207
https://doi.org/10.55943/jipmukjt.v3i2.34
https://ahlimediapress.com/index.php?route=product/product&product_id=232
https://doi.org/10.3991/ijoe.v15i14.11354
http://pdsunp.ppj.unp.ac.id/index.php/PDSUNP/article/view/14

Fera Lindra Ismawanti, Mohamad Nur, & Yuanita, L. 2022. The Effect of SAVI Learning Model on
Students’ Critical Thinking Skills. IJORER : International Journal of Recent Educational Research,
3(2), 239-247. https://doi.org/10.46245/ijorer.v3i2.208

Gunawan, B., Realmasira, S., & Hardini, A. 2018. Application of Project Based Learning Model to
Improve Science Learning Outcomes and Creative Thinking Ability of Fifth Grade Students.
JTIEE, 6(1), 1-8. http://dx.doi.org/10.30587/jtiee.v2i1.354

Handajani, S., Pratiwi, H., & Mardiyana Mardiyana. 2018. The 21st Century Skills With Model Eliciting
Activities On Linear Program. Journal of Physics: Conference Series, 1008(1), 012059.
https://doi.org/10.1088/1742-6596/1008/1/012059

Hadig, M. F. Al, Ramadhan, G. M., & Rahayu, D. S. 2022. The effect of project-based learning model
on creative thinking skills of elementary school students. Journal of Elementary Education,
05(03), 505-509. https://journal.ikipsiliwangi.ac.id/index.php/collase/article/view/10905

Hillmayr, D., Ziernwald, L., Reinhold, F., Hofer, SI, & Reiss, KM. 2020. Computers & Education The
potential of digital tools to enhance mathematics and science learning in secondary schools: A
context-specific meta-analysis. Computers & Education, 153 (April), 103897.
https://doi.org/10.1016/j.compedu.2020.103897

Indah, Yulaikah, Srie, Juli, Rachmawatie, Tri, Rahayu, Parlan, Parlan. 2022. Effectiveness of STEM
Learning with PjBL Model on Creativity and Understanding of Science Concepts of Elementary
School Students. Journal of Education: Theory, Research, and Development.
http://journal.um.ac.id/index.php/jptpp/article/view/15275

Iskandar, I. Z., Sulastri, S., Saminan, S., Elisa, E., Yusrizal, Y., Khaldun, I. ., & Hanum, L. 2022.
Implementation of Project Based Learning Through the STEMC Approach to Improve Students’
Creative Thinking Skills. Jurnal Penelitian Pendidikan IPA, 8(3), 1389-1392.
https://doi.org/10.29303/jppipa.v8i3.1585

Isti, S. N. D. 2013. Inquiry Learning in Natural Science Subjects. JPGSD, 1(2), 1-14.
https://ejournal.unesa.ac.id/index.php/jurnal-penelitian-pgsd/article/view/3160

Juliastari, J., Artayasa, I. P., & Merta, |. W. 2022. Effect of Project-Based Learning with Science
Technology Society Approach on Students' Scientific Creativity. Scientific Journal of Education
Profession, 7(2), 337-343. https://doi.org/10.29303/jipp.v7i2.444

Juandi, D., Kusumah, YS, Tamur, M., Perbowo, KS, & Tanu, T. 2021. Heliyon A meta-analysis of
Geogebra software decades of assisted mathematics learning: what to learn and where to go?
Heliyon, 7 (October 2020), e0695. https://doi.org/10.1016/j.heliyon.2021.e06953

Kusmiati, K. 2022. The Effect Of Project-Based Learning Model On Elementary School Students'
Creativity. EDUCATOR: Journal of Educator and Education Personnel Innovation, 2(2), 206-211.
https://doi.org/10.51878/educator.v2i2.1309

Lestasi, F. P., Trimadani, D., Syahrial, & Novianti, S. 2022. Implementation of Project Based Learning
Model to Increase the Activeness of Elementary Students. Allrsyad, 105(2), 79.
https://core.ac.uk/download/pdf/322599509.pdf

Sari et al.: Meta-Analysis Study: The Influence of Project Based Learning..... |735


https://doi.org/10.46245/ijorer.v3i2.208
http://dx.doi.org/10.30587/jtiee.v2i1.354
https://doi.org/10.1088/1742-6596/1008/1/012059
https://journal.ikipsiliwangi.ac.id/index.php/collase/article/view/10905
https://doi.org/10.1016/j.compedu.2020.103897
http://journal.um.ac.id/index.php/jptpp/article/view/15275
https://doi.org/10.29303/jppipa.v8i3.1585
https://ejournal.unesa.ac.id/index.php/jurnal-penelitian-pgsd/article/view/3160
https://doi.org/10.29303/jipp.v7i2.444
https://doi.org/10.1016/j.heliyon.2021.e06953
https://doi.org/10.51878/educator.v2i2.1309
https://core.ac.uk/download/pdf/322599509.pdf

Li, S., & Wang, W. 2023. The Effect Of Blended Learning On Student Performance in K-12
Environments: A Meta-Analysis. J Comput Assist Pelajari , 1-19.
https://doi.org/10.1111/jcal.12696

Borenstein, L. V. Hedges, J. P. T. Higgins, and H. R. Rothstein. 2009. Introduction to meta analysis.
United Kingdom: John Willey and Son Ltd,
https://onlinelibrary.wiley.com/doi/book/10.1002/9780470743386

Mayasari, T., Kadarohman, A., Rusdiana, D., & Kaniawati, I. 2016. Are Problem Based Learning and
Project Based Learning Models Able to Train 21st Century Skills? JPFK, 2 (1):48—5. http://e-
journal.unipma.ac.id/index.php/JPFK/article/view/24

Maura, S.P. 2023. Analysis of the Role of the Project Based Learning (PjBL) Learning Model with a
Science Edutainment Approach to Increasing Student Creativity in Science Lessons in
Elementary Schools. 4n65q https://doi.org/10.31219/0sf.io/4n65q

Meliyana, Aini, Dwi, Swastanti, Ridianingsih, Indah, Yunitasari. 2022. The effectiveness of the stem-
based project-based learning (pjbl) learning model on students' critical thinking skills. Journal
of Kiprah Pendidikan .
https://repo.ubibanyuwangi.ac.id/49/2/JURNAL%20MELIYANA%20AINI.pdf

Nurhadiyati, A., Rusdinal, R., & Fitria, Y. 2020. The effect of project-based learning (pjbl) model on
student learning outcomes in elementary school. Basicedu Journal, 5(1), 327-333.
https://doi.org/10.31004/basicedu.v5il1.684

Nur, Aini, Endang, Sri, Maruti. 2023. Improvement Of Student Tematic Learning Results In Class V
Basic Schools Through The Project Based Learning (PJBL) Model. Pendas: a scientific journal of
basic education, https://doi.org/10.23969/jp.v8i1.7789

Page, M. J., & Moher, D. 2017. Evaluations of the uptake and impact of the Preferred Reporting ltems
for Systematic reviews and Meta-Analyses (PRISMA) Statement and extensions: a scoping
review. Systematic Reviews, 6 (1), 263. https://doi.org/10.1186/s13643-017-0663-8

Radiansyah, Radiansyah., Raihanah, Sari., Fathul, Jannah., Nahdia, Fitri, Rahmaniah., Prima, Mega,
Puspita., Muhammad, Zefri. 2022. HOTS-Based PjBL Model Development to Increase Children's
Creativity in Elementary School. International journal of social science and human research,
https://ijsshr.in/v5i12/Doc/64.pdf

Rafik, Vini Putri Febrianti, Afifah Nurhasanah, & Siti Nurdianti Muhajir. 2022. Retrieved from
Literature: The Effect of Project Based Learning (PjBL) Learning Model on Student Creativity to
Support 21st Century Learning. Journal of Innovative Learning, 5(1), 5(1), & Siti Nurdianti
Muhajir. Innovative Learning Journal, 5(1), 80-85. https://doi.org/10.21009/]pi.051.10

Retnawati, H., Apino, E., Kartianom, D. H., & Anazifa, R. D. 2018. Introduction to meta-analysis.
Introduction to Meta Analysis. Yogyakarta: Parama Publishing.
https://www.researchgate.net/publication/334644017 Pengantar_Analisis_Meta

Riopel, M., Nenciovici, L., Potvin, P., Chastenay, P., Sarrasin, J.B., Masson, S., 2020. Studies in Science
Education The impact of serious games on science learning achievement compared to more

736 | Jurnal Pendidikan Sains Indonesia (Indonesian Journal of Science Education), 12(3), p.726-738, (2024)


https://doi.org/10.1111/jcal.12696
https://onlinelibrary.wiley.com/doi/book/10.1002/9780470743386
http://e-journal.unipma.ac.id/index.php/JPFK/article/view/24
http://e-journal.unipma.ac.id/index.php/JPFK/article/view/24
https://doi.org/10.31219/osf.io/4n65q
https://repo.ubibanyuwangi.ac.id/49/2/JURNAL%20MELIYANA%20AINI.pdf
https://doi.org/10.31004/basicedu.v5i1.684
https://doi.org/10.23969/jp.v8i1.7789
https://doi.org/10.1186/s13643-017-0663-8
https://ijsshr.in/v5i12/Doc/64.pdf
https://doi.org/10.21009/jpi.051.10
https://www.researchgate.net/publication/334644017_Pengantar_Analisis_Meta

conventional teaching: an overview and meta-analysis and meta-analysis. Studies in Science
Education, 00(00), 1-46. https://doi.org/10.1080/03057267.2019.1722420

Rizkasari, E., Rahman, I. H., & Aji, P. T. 2022. Application of Project Based Learning Model to Improve
Learning Outcomes and Creativity of Learners. Tambusai Education Journal, 6(2), 14514-
14520.. https://jptam.org/index.php/jptam/article/download/4726/3999/9022

Rodiyah, H., Abdullah, A., Susilawati, S., Muspita, Z., & Amalia, I. R. 2021. The Effect of the PjBL
(Project Basedlearning) Learning Model on Student Creativity in Theme 8 Class V. Journal of
DIDIKA: Scientific Vehicle for Basic Education, 7(2), 347-357. https://e-
journal.hamzanwadi.ac.id/index.php/didika/article/view/4941

Rusadi, B. E., Widiyanto, R., & Lubis, R. R. 2019. Analysis of learning and innovation skills of PAI
students through a scientific approach in implementing 21st century skills. Conciencia, 19(2),
112-131. https://doi.org/10.19109/conciencia.v19i2.4323

Sari, R. T., & Angreni, S. 2018. Application of Project Based Learning Model (PjBL) Learning Model to
Increase Student Creativity. Journal of VARIDIKA, 30(1), 79-83.
https://doi.org/10.23917/varidika.v30i1.6548.

Seftiani, S., Zulyusri., Arsih, F., & Lufri. 2021. Meta-Analysis of the Influence of Project Based Learning
Model on High School Students' Critical Thinking Ability. Bioilmi: Jurnal Pendidikan, 7(2).
https://jurnal.radenfatah.ac.id/index.php/bioilmi/article/view/11517

Schmid, RF, Borokhovski, E., Bernard, RM, Pickup, DI, & Abrami, PC. 2023. A meta-analysis of online
learning, blended learning, flipped classroom and classroom teaching for pre-service and in-
service teachers. Computers and Open Education, 5 (January), 100142.
https://doi.org/10.1016/j.cae0.2023.100142

Smith, LA, Oakden-rayner, L., Bird, A., Zeng, M., To, M., Mukherjee, S., & Palmer, LJ. 2023. Article
Machine learning and deep learning predictive models for long-term prognosis in patients with
chronic obstructive pulmonary disease: a systematic review and meta-analysis. Lancet Digital
Health, 5(12), e872-e881. https://doi.org/10.1016/52589-7500(23)00177-2

Solehah, K. M., & Carolina, H. S. 2023. The Effect of Project Based Learning Model (PjBL) on Creativity
and Learning Outcomes of Students of SMA Negeri 2 Sekampung. Al Jahiz: Journal of Biology
Education Research, 3(2), 166-177. https://doi.org/10.32332/al-jahiz.v3i2.5433

Sulistyowati, Tri. Nasution, M. Jacky. 2023. Project Based Learning Model (Pjbl) To Increase Students'
Creative Thinking Ability. Dharmas Education Journal (DE_Journal),
https://www.researchgate.net/publication/371863406 MODEL PEMBELAJARAN PROJECT BA
SED LEARNING PjBL UNTUK MENINGKATKAN KEMAMPUAN BERPIKIR KREATIF SISWA

Surya, AP, Relmasira, SC, & Hardini, ATA (2018). Application of the Project Based Learning (PjBL)
Learning Model to Improve Learning Outcomes and Creativity of Class Il Students of SD Negeri
Sidorejo Lor 01 Salatiga. Journal of Basic Enchantment, 6(1), 41-54
https://doi.org/10.24815/pear.v6i1.10703

Suryono, W., Haryanto, BB, Santosa, TA, Suharyat, Y., & Sappaile, Bl 2023. The Effect of Blended
Learning Model on Students' Critical Thinking Skills: A Meta-analysis. Edumaspul - Journal of

Sari et al.: Meta-Analysis Study: The Influence of Project Based Learning..... |737


https://doi.org/10.1080/03057267.2019.1722420
https://jptam.org/index.php/jptam/article/download/4726/3999/9022
https://e-journal.hamzanwadi.ac.id/index.php/didika/article/view/4941
https://e-journal.hamzanwadi.ac.id/index.php/didika/article/view/4941
https://doi.org/10.19109/conciencia.v19i2.4323
https://doi.org/10.23917/varidika.v30i1.6548
https://jurnal.radenfatah.ac.id/index.php/bioilmi/article/view/11517
https://doi.org/10.1016/j.caeo.2023.100142
https://doi.org/10.1016/S2589-7500(23)00177-2
https://doi.org/10.32332/al-jahiz.v3i2.5433
https://www.researchgate.net/publication/371863406_MODEL_PEMBELAJARAN_PROJECT_BASED_LEARNING_PjBL_UNTUK_MENINGKATKAN_KEMAMPUAN_BERPIKIR_KREATIF_SISWA
https://www.researchgate.net/publication/371863406_MODEL_PEMBELAJARAN_PROJECT_BASED_LEARNING_PjBL_UNTUK_MENINGKATKAN_KEMAMPUAN_BERPIKIR_KREATIF_SISWA
https://doi.org/10.24815/pear.v6i1.10703

Education, 7 (1), 1386-1397.
https://ummaspul.ejournal.id/maspuljr/article/download/6087/2836/

Sugiyono. 2018. Metodologi Penelitian Kuantitatif, Kualitatif, Dan R&D. Bandung: Alfabeta.

Sri, Haryani., Suharto, Linuwih., Putut, Marwoto. 2023. Analysis of the Application of the Project
Based Learning (PjBL) Learning Model on Increasing Student Creativity in Science Learning in
Elementary Schools. Jurnal Penelitian Pendidikan IPA (JPPIPA),
https://ippipa.unram.ac.id/index.php/jppipa/article/view/2726

Tatiana, Becerra-Posada., Paula, Garcia-Montes., Anamaria, Sagre-Barbosa., Maria, Isabel, Carcamo-
Espitia., Jose, David, Herazo-Rivera. 2022. Project-based Learning: The Promotion of
Communicative Competence and Self-confidence at a State High School in Colombia. HOW,
https://doi.org/10.19183/how.29.2.560

Tinenti, Y.R. 2018. Project Based Learning Model (PBP).Yogyakarta: Deepublish.

Widiastuti, A., Istihapsari, V., & Afriady, D. 2018. Improving Student Creativity through Project Based
Learning for 5th Grade Students of SDIT LHI. Proceedings of Teacher Professional Education
Faculty of Teacher Training and Education, 1430-1440. https://eprints.uad.ac.id/21488/

Wulandari, N., Koeswanti, H. D., & Giarti, S. 2019. Application of Project Based Learning Model
assisted by Pop Up Book Media to Improve Creative Thinking Ability of Grade V Students. JPDI/
(Journal of Indonesian Basic Education), 4(1), 19.https://doi.org/10.26737/ipdi.v4i1.947

738 | Jurnal Pendidikan Sains Indonesia (Indonesian Journal of Science Education), 12(3), p.726-738, (2024)


https://ummaspul.ejournal.id/maspuljr/article/download/6087/2836/
https://jppipa.unram.ac.id/index.php/jppipa/article/view/2726
https://doi.org/10.19183/how.29.2.560
https://eprints.uad.ac.id/21488/
https://doi.org/10.26737/jpdi.v4i1.947

