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Abstrak  

Penelitian ini bertujuan untuk mengetahui pengaruh model project based learning terhadap 
keterampilan  proses sains siswa.Jenis penelitian ini adalah meta-analisis. Sumber data 
penelitian berasal dari 10 jurnal nasional dan internasional. Proses penelusuran sumber data 
melalui google scholar, ScienceDirect, Eric Journal dan Plos ONE.  Kata kunci pencarian sumber 
data adalah model project based learning dan kemampuan proses sains. Kriteria inklusi adalah 
1) jurnal internasional dan nasional terbit 2015-2023; 2) Jenis penelitian eksperimen atau 
kuasi eksperimen; 3) Jurnal nasional dan internasional terindeks SINTA, DOAJ, dan Scopus; 4) 
Penelitian memiliki data yang lengkap uji t, uji F dan standard deviasi. Teknik pengumpulan 
data adalah observasi dan dokumentasi melalui database. Analisis data adalah analisis statistik 
kuantitatif dengan bantuan aplikasi JSAP. Hasil penelitian ini menyimpulkan bahwa nilai rata-
rata effect size ( ES = 0.986 ). Temuan ini menunjukan bahwa adanya pengaruh. 

Kata Kunci: Pendidikan, Model Project Based Learning, Keterampilan Proses Sains, Meta-
analisis 
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Abstract  

This study aims to determine the effect of the project-based learning model on students' 
science process skills.This type of research is a meta-analysis. The research data sources came 
from 10 national and international journals. The process of searching data sources through 
google scholar, ScienceDirect, Eric Journal and Plos ONE.  The keywords for searching data 
sources are project-based learning model and science process skills. Inclusion criteria are 1) 
international and national journals published 2015-2023; 2) Experimental or quasi-
experimental type of research; 3) National and international journals indexed by SINTA, DOAJ, 
and Scopus; 4) Research has complete data t test, F test and standard deviation. Data 
collection techniques are observation and documentation through the database. Data analysis 

http://issn.pdii.lipi.go.id/issn.cgi?cetakdaftar&1452221258&1&&2016
http://www.issn.lipi.go.id/issn.cgi?daftar&1493781343&1&&


Jurnal Edumaspul, 7 (2), Year 2023 - 2149 

(Zulaekah, Novianti Djafri , Tomi Apra Santosa, Abdul Rahman, Via Yustitia) 
 

Copyright © 2023  Edumaspul - Jurnal Pendidikan (ISSN 2548-8201 (cetak); (ISSN 2580-0469 (online) 

 

is quantitative statistical analysis with the help of the JSAP application. The results of this study 
concluded that the average effect size value (ES = 0.986) This finding shows that there is a 
significant effect of project-based learning model on students' science process skills. 
 

Keywords: Education, Project Based Learning Model, Science Process Skills, Meta-analysis 
 
Introduction 

 Science process skills are the ability of 
students to develop curiosity, responsibility 
and independence in learning activities 
(Janah & Widodo, 2013; Ilma et al., 2020; 
Roslina et al., 2020). Science process skills 
play an important role in developing 
students' cognitive potential in learning 
(Dewi et al., 2021; Amrulloh et al., 2022; 
Nurjanah et al., 2021).  In addition, science 
process skills help students more easily 
understand the subject matter (Wijanarko 
et al., 2017; Sholahuddin et al., 2020).  Seda 
(2021) Scientific process skills can shape 
students' character to behave scientifically 
in learning. 

Science process skills in Indonesian 
students are still low  (Maghfiroh et al., 
2016; Hikmawati et al., 2017). These results 
can be seen from the Trends In 
Mathematics And Science Study (TIMSS) 
survey in 2011 students' science process 
skills obtained a score of 406 ranked 40th 
out of 42 participating countries (Rahman et 
al., 2023; Luciana et al., 2023; Nurtamam et 
al., 2023).  Furthermore, the results of the 
2018 PISA survey showed that the level of 
science literacy of students in the learning 
process obtained a score of 392, ranked 71 
out of 78 member countries (Oktarina et al., 
2021; Suharyat et al., 2022; Anggreni et al., 
2020; Ichsan et al., 2022; Elfira et al., 2023). 
These results reflect the low science literacy 
of Indonesian students in learning. 

The low level of students' science 
process skills is influenced by teacher-
centred learning activities, teachers still use 
conventional learning and teachers do not 
prepare students in scientific work (Waluyo 
et al., 2021; Razak et al., 2021; Suhaimi et 

al., 2022; Roziqin et al., 2015; Wirda et al., 
2015). Research results (Anggreni et al.,, 
2019) The low science process skills of 
students are due to the selection of an 
inappropriate learning model that makes 
students become menotonous and boring. 
Students are less active in learning so that 
the learning process is less fun (Utomo, 
2021; Suharyat et al., 2022; Suryono et al., 
2023; Farisi et al., 2017). Therefore, it is 
necessary to have a learning model that can 
train students' science process skills. 

Project Based Learning model is an 
effective learning model to improve 
students' science process skills (Hasanah & 
Utami, 2017). Project Based Learning is a 
learning model that leads students to create 
a project in the learning process activities 
(Aho & Wright, 2020; Lazic, 2021; Mursid et 
al., 2022; Suharyat  et al., 2022; Syawaludin 
et al., 2022). The Project Based Learning 
model helps students be more creative in 
learning so as to encourage their science 
process skills (Safitri, 2021). Research 
results (Noviyana, 2017) Project Based 
Learning model can improve the ability to 
think creatively in learning. Furthermore, 
the Project Based Learning model can 
involve students more actively in learning so 
as to encourage science process skills 
(Anggraini & Wulandari, 2021). 

Previous research results (Saenab et 
al., 2019) Project Based Learning model can 
improve students' cooperation skills in 
learning. Not only that, the Project Based 
Learning model fosters students' scientific 
and independent attitudes in the learning 
process (Wuttphan & Klinhom, 2023; 
Mulhim, 2023). Research results by 
(Nurfitriyanti, 2016) Project Based Learning 
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model has a positive influence on students' 
problem solving skills. But in fact, many 
studies on Project Based Learning models in 
learning are still few studies on Project 
Based Learning models on students' science 
process skills. Based on this problem, this 
study aims to determine the effect of 
project-based learning model on students' 
science process skills. 
 

Methods 

This study is a type of meta-analysis 
research. Meta-analysis is a type of research 
that statistically analyses previous studies 
(Tamur et al., 2020; Zulyusri et al., 2023; 
Supriyadi et al., 2023; Wati et al., 2022). The 
data source of this research comes from the 
analysis of 10 national and international 
journals. The process of searching for data 
sources through the google scholar database, 
Eric journal, ScienceDirect and Wiley. The 
source selection process is the PRISMA method.  
The keywords for searching data sources are 
Project Based learning model and science 
process skills. 

Furthermore, the inclusion criteria are 
1) international and national journals 
published 2015-2023; 2) Type of 
experimental or quasi-experimental 
research; 3) National and international 
journals indexed by SINTA, DOAJ, and 
Scopus; 4) Research has complete data t 
test, F test and standard deviation. Data 
analysis is quantitative statistical analysis by 
calculating the effect size value. The way to 
obtain effect size (Izzah et al., 2021), can be 
seen in table 1. 

 
Table 1. Formula for Obtaining Effect Size 

No Description formula 

1 Average in 
one group 
 

𝐸𝑆 =
𝑋𝑝𝑜𝑠𝑡 − 𝑋𝑝𝑟𝑒

𝑆𝐷𝑝𝑟𝑒
 

2 Average in 
each group 
(two group 
posttest 
only) 

𝐸𝑆 =
𝑋𝐸 − 𝑋𝐶

𝑆𝐷𝐶

 

3 Mean of 
each group 
(two group 

𝐸𝑆 =  
(𝑋𝑝𝑜𝑠𝑡 − 𝑋𝑝𝑟𝑒)𝐸 − (𝑋𝑝𝑜𝑠𝑡 − 𝑋𝑝𝑟𝑒)𝐶

𝑆𝐷𝑝𝑟𝑒𝐶 + 𝑆𝐷𝑝𝑟𝑒𝐸 + 𝑆𝐷𝑃𝑜𝑠𝑡𝐶

3

 

pretest-post 
test) 

4 t-count 

𝐸𝑆 =  √
1

𝑛𝐸
+

1

𝑛𝐶
 

 
Furthermore, the effect size criteria can 

be seen in Table 2. 
 

Table 2. Effect Size Criteria 

Effect Size Kriteria Effect Size 

0 ≤ ES ≤ 0.2 
0.2  ≤ ES ≤ 0.8 

 ES ≥ 0.8 

Low  
Moderate 

High  

Source: Cohen in (Sutiarso, 2020; Sofianora et al., 2023; 
Zulkifli et al., 2022) 

 

Result And Discussion 

Result 
From the search for data sources on the 

effect of the Project Based Learning model on 
students' science process skills, only 11 national 
and international journals have met the 
inclusion criteria. Data sources that have met 
the inclusion criteria can be presented in Table 
2. 

Table 2. Data sources that met the inclusion 
criteria 

N
o 

Author Year Journal Type  Variabel Effect 
Size 

1 Maghfiroh 
et al.,  

2016 National Science 
Process 

Skills 

0.88 

2 Nurjanah 
et al.,  

2021 National Science 
Process 

Skills 

0.72 

3 Demirçalı 
& Selvi 

2022 Internationa
l 

Science 
Process 

Skills 

1.32 

4 Anggriani 
et al.,  

2019 Nasional  Science 
Process 

Skills 

1.08 

5 Fitriyani & 
Anggraini  

2018 Internationa
l 

Science 
Process 

Skills 

0.62 

6 Wulandari 
et al.,  

2016 National Science 
Process 

Skills 

0.90 

7 Roziqin et 
al.,  

2015 National Science 
Process 

Skills 

1.10 

8 Siwa et 
al.,  

2013 National Science 
Process 

Skills 

0.41 

9 Amanda 
et al.,  

2023 National Science 
Process 

Skills 

0.59 

10 Hasanah 
et al.,  

2018 National Science 
Process 

Skills 

1.42 
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11 Rusmini 
et a., 
2021) 

2021 Internationa
l 

Science 
Process 

Skills 

0.93 

Average  Effect Size  0.906 

 
Based on Table 2. the average effect size 

value of the entire study is 0.906 with high 
criteria. These results explain the application of 
the Project Based Learning model has a high 
influence on students' science process skills. 
The next step is to test the heterogeneity of the 
research and the selection of the estimation 
model.  The results of the heterogeneity test 
can be seen in Table 3. 

 
Table 3. Heterogeneity Test Results 

 Q df p 

Omnibus Test Of Model 
Coefficient 

17.081 1 0.002 

Test of Residual 
Heterogeneity 

4.497 2 0.000 

 
Table 3. It shows that the p value = 0.871 

so that p < 0.00, the studies in the meta-analysis 
are heterogeneously distributed. Therefore, the 
meta-analysis model used is the random effect 
model.  Next, determine the publication bias 
used in this study. The calculation of publication 
bias using funnel flot can be seen in Figure 1. 

 
            Figure1. Funnel Plot 

 
Figure 1 shows that the spread of effect 

size is not entirely within the vertical line. 
Therefore, the Roshintal Fail safe N (FSN) test is 
needed to determine the resistance to 
publication bias. The results of the Roshintal Fail 
safe N (FSN) test with the JSAP application show 
that the N value is 130. Furthermore, the 

calculation results of 130 / (5.11 + 10) > 1 = 2 > 
1, so the research analysed is resistant to 
publication bias. Thus, no studies were added or 
omitted in this meta-analysis. 

Next, calculate the p-value to test the 
research hypothesis. Calculation of p-value by 
looking at the comparison of estimation 
models. The results of the estimation model 
comparison can be seen in Table 4. 

 
Table 4. Comparison of Analysis Results based on the 

Estiamation Model 

Estimati
on 

model  

n Z ES 95% CI Q p 

Low
er 

limit 

Upp
er 

limit 

Fixed 
Model  

1
1 

13.1
2 

0.77
0 

0.75 0.86 51.
9 

0.0
0 

Random 
model  

1
1 

9.38 0.98
6 

0.57 1.90   

 
Based on Table 3. The Z value is 9.389 

with a p value <0.00 and the overall effect size 
value in this study is 0.986 with high criteria. The 
results explain the application of the project-
based learning model has a high positive effect 
on students' science process skills compared to 
the conventional learning model. 

 
Discussion 

The application of the Project Based 
Learning model has a high positive effect on 
students' science process skills. The results 
can be seen in table 4. The overall average 
effect size value is 0.986 with high criteria. 
This result is in line with (Waluyo et al., 
2021) The project-based learning model 
gives a significant influence on students' 
science process skills and science literacy in 
learning compared to conventional 
learning. Research results (Pratiwi et al., 
2020) The application of the Project Based 
Learning model trains students to improve 
students' science process skills. Students' 
science process skills serve to foster 
scientific attitudes and curiosity in learning 
(Özgelen, 2012; Darmaji et al., 2019). 
Furthermore, pre-science skills help 
students to be more active and creative in 
learning (Erg et al., 2011). 

The project-based learning model 
trains students to be independent and 
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innovative in learning so as to foster science 
process skills (Jack, 2013). The results of the 
research on the application of the project-
based learning model encourage students' 
science process skills so that they are able 
to learn more creatively, independently and 
responsibly in learning (Nisa, 2021; Aktamis 
et al., 2008; Rohaeti, 2018). The project-
based learning model helps students in 
designing projects to achieve learning 
objectives (Amanda et al., 2023). Research 
results (Nurdiansah et al., 2021) stated that 
the project-based learning model 
encourages students to be able to solve 
problems and students' science process 
skills. 

Furthermore, students' science 
process skills play an important role in 
improving the quality of education (Dirks & 
Cunningham, 2017). Not only that, science 
process skills train students faster in 
knowledge in learning (Setiadi, 2018). Not 
only that, science process skills train 
students faster in knowledge in learning 
(Santosa, 2021; Ferry et al., 2019; Rahman 
et al., 2023). Therefore, science process 
skills need to be instilled early in students 
(Kurniawan & Winda, 2020; Feyzİoğlu, 
2012; Balanay, 2013). The project-based 
learning model helps teachers more 
effectively encourage students' science 
process skills. Not only that, the project-
based learning model is one of the solutions 
in improving cognitive quality in the 
learning process of students in schools 
(Monhardt & Monhardt, 2006). 

 

Conclusion 

From this study, it can be concluded 

that the average effect size value (ES = 

0.986) with high criteria. This finding shows 

that there is a significant effect of project-

based learning model on students' science 

process skills. The project-based learning 

model can foster students' independence 

and creativity in learning so as to stimulate 

students to be more scientific. 

Furthermore, science process skills foster 

an attitude of curiosity and high 

responsibility in learning. 
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