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Abstract: This study aims to 1) analyze the effect of the project-based learning model in 
terms of 4C skills, 2) analyze the influence of the project-based learning model in terms 
of education level, and 3) analyze the influence of the project-based learning model in 
terms of learning materials. The type of research applied to this study is meta-analysis. 
The results of this study are: 1) the project-based learning model has an influence to 
improve 4C skills with an average effect size on critical thinking skills of 2.23 high 
categories, creative thinking skills of 0.92 high categories, communication skills of 2.43 
high categories and collaboration skills of 4.79 high categories; 2) the project-based 
learning model has an influence on improving 4C skills at the education level, namely 
junior high school, high school and university with an average effect size at each level, 
namely 1.6 high categories at the junior high level, 1.05 high categories at the high school 
level and 2.9 high categories at the higher education level; and 3) the project-based 
learning model has an effect on improving 4C skills with the highest average effect size 
on substance change material of 5.04 high categories and the lowest average effect size in 
motion dynamics material of 0.18 small categories. 
  
Keywords: Meta-analysis; Project Based Learning; 4C Skills.  

 
Introduction  

 
The 21st century is a period where science and 

technology develop rapidly which requires human 
resources to be able to learn independently, use higher-
order thinking skills, seek information and have good 
competence (Arnyana, 2019; Sani, 2014). In improving 
the quality of these resources, students must have 
learning skills, skills to use technology, and be able to 
learn and survive using life skills (Arifin, 2017). 
Students' skills can be assessed using an assessment 
instrument. Assessment instruments are tools used by 
educators or appraisers to collect data on the 
characteristics of students by taking measurements. By 
taking measurements obtained objective data needed to 
assess student learning outcomes. In addition to 
obtaining objective data, using instruments makes the 
assessment work easier and the results are better in the 
sense of being thorough, complete and systematic 
(Widoyoko, 2012). 

Permendikbud No 23 of 2020 article 13 (1) 
concerning educational assessment standards states that 
the procedure for evaluating learning processes and 

learning outcomes by educators is carried out in the 
order of: a) setting the objectives of the assessment with 
reference to the lesson plan, that has been prepared; b) 
develop assessment grids; c) create assessment 
instruments and assessment guidelines; d) perform an 
analysis of the quality of the instrument; e) conduct an 
assessment; f) process, analyze and interpret the results 
of the assessment; g) reporting the results of the 
assessment and h) utilizing the report on the results of 
the assessment. The assessment was carried out to 
determine the extent to which learning success was able 
to improve skills. One of them is the 4C skill (Critical 
Thinking, Creativity, Collaboration, Communication) 
(Center, 2010). 

Many researchers have conducted research to 
improve 4C skills, one of which is by using the project 
based learning (PjBL) model. The results of the analysis 
that has been carried out show that the use of the PjBL 
model has an effect on improving 4C skills (Ekawati eit 
al., 2019; Riskayanti, 2021). In line with this, researchers 
who developed the 4C skills assessment instrument 
included (Asmawati et al., 2018; Budiarta et al., 2021). 
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The assessment instrument developed produces a 
product in printed form with the type of essay question. 

Thei real conditions found in the field are not in 
accordance with the expected ideal conditions. Based on 
initial observations made in three schools in Padang 
City, it was found that critical thinking skills (52.75%), 
creative thinking skills (42.50%), communication skills 
(59.93%) and collaboration skills (59.89%). This shows 
that the 4C skills of students are still lacking. 

Based on the explanation above, it can be concluded 
that the skills of students are still low. This is due to the 
low 4C skills and the lack of use of the PjBL model in the 
learning process. To overcome this problem, the 
researchers put forward a solution, namely the 
development of a physics learning assessment 
instrument in a project-based learning model to improve 
students' 4C skills. 

This study aims to 1) analyze the effect of the project 
based learning model in terms of 4C skills, 2) analyze the 
influence of the project-based learning model in terms of 
education level, and 3) analyze the influeince of the 
project-based learning model in terms of learning 
materials. 
 
Method  

 
This study useis thei eiffeict sizei analysis meithod. 

Eiffeict sizei is a meiasurei of thei magnitudei of thei eiffeict of 
a variablei on otheir variableis, thein thei magnitudei of thei 
diffeireincei or reilationship of a samplei. Analysis is madei 
by summarizing data from seiveiral studieis in thei form of 
deiteirmining reiseiarch theimeis, colleicting articlei sourceis, 
seileicting publication siteis, reicording data from reiseiarch 
sourceis, deiteirmining eiffeict sizeis and making 
conclusions on thei analysis data obtaineid. Thei 
advantageis of this analytical reiseiarch arei that it 
combineis seiveiral quantitativei reiseiarch reisults, is ablei to 
providei a good deiscription of thei reiseiarch reisults, and is 
objeictivei in deiscribing reiseiarch data without any 
eileimeint of subjeictivity from thei reiseiarcheir. Thei stageis of 
analysis can bei eixplaineid as follows: 
 
Preiparatory stagei 

Colleicting data from Googlei Scholar for thei 2016-
2022 peiriod, so that a total of 33 articleis weirei obtaineid in 
Tablei 2. Thei reiseiarch variableis in this articlei consist of 
two variableis, nameily thei indeipeindeint variablei in thei 
projeict-baseid leiarning modeil, whilei thei deipeindeint 
variablei is in thei 4C skills. 
 
Impleimeintation stagei 

Colleicting data through liteiraturei sourceis from 
Noveimbeir 1 - Deiceimbeir 2022. Reisumei reiseiarch articlei 
data in thei form of 4C skills, eiducational leiveil and 
leiarning mateirials. Reiseiarch coding to facilitatei analysis. 
Analyzei thei eiffeict sizei of thei reisults of thei colleiction of 
reiseiarch articleis. Concludei thei reisults of data analysis. 

Data analysis teichniqueis 
Analyzing thei domain eiffeict sizei of thei reiseiarch in 

thei form of: Meian prei-teist, Meian post-teist, Eixpeirimeintal 
standard deiviation, Standard deiviation of control, 
Eixpeirimeintal meian, Meian control. 
 
Thei coeifficieint of thei t valuei 
Analyzei thei influeincei beitweiein variableis. 

Thei eiffeict sizei can bei deiteirmineid in thei following 
statistical parameiteirs (Beickeir & Park, 2011). Reiseiarch 
deisign and meithod should bei cleiarly deifineid.  
 
Aveiragei in onei group 
 

𝐸𝑆 =	
𝑥̅!"#$$%#$ −	𝑥̅!&%$%#$

𝑆𝐷!&%$%#$
 

(1) 

 
Aveiragei in eiach group 
 
𝐸𝑆 =	 '̅!)	'̅"

+,"
  (2) 

 

Meian and standard deiviation of two group prei-post teist 
 

𝐸𝑆 =	
)𝑥̅!"#$ −	𝑥̅!&%*- −	)𝑥̅!"#$ −	𝑥̅!&%*.

+,#$%"/	+,#$%!/	+,#&'("
0

 
(3) 

 
If thei standard deiviation is not known, it can bei donei with thei 
t teist 
 

𝐸𝑆 = 𝑡	, 1
2!
+	 1

2"
  

(4) 

Information: 
EiS = Eiffeict sizei 
Xposteist   = Postteist aveiragei  
Xpreiteist = Preiteist aveiragei 
SDpreiteist = Standard deiviation preiteist 
SDpostteist = Standard deiviation postteist   
XEi = Eixpeirimeintal group meian 
XC  = Control group meian 
t  = t valuei 
n = Numbeir of sampleis    
𝑥!"#$- = Meian postteist eixpeirimeintal group 
𝑥!&%- = Mean pretest experimental group 
𝑥!"#$. = Mean posttest control group 
𝑥!&%. = Mean pretest control group  
𝑆𝐷- = Standard deviation experimental group 
𝑆𝐷. = Standard deviation control group 
 

The criteria for effect size are as follows (Cohen, 
1988): 

 

Table 1. Effect Size Criteria 
Effect Size Category 
ES < 0.2 Low 
0.2 < ES < 0.8 Medium 
ES > 0.8 High 
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Result and Discussion 
 
Thei reisults of this study consist of threiei cateigorieis, 

nameily thei influeincei of thei projeict baseid leiarning modeil 
in teirms of 4C skills, eiducational leiveil and leiarning 
mateirials. To makei it eiasieir to undeirstand thei threiei 
reisults of thei analysis of 33 articleis reilateid to thei projeict 
baseid leiarning modeil can bei seiein in Tablei 2. 
 

Table 2. Deiscription of thei Articleis Analyzeid 

Articlei Sourcei Journal 
Codei 

Publicati
on Yeiar Journal Typei 

Astri eit al. M1 2022 National 
Saeinab eit al. M2 2019 National 
Utami eit al. M3 2019 National 
Ramadiyanti eit al. M4 2016 National 
Andi eit al. M5 2018 National 
Firdaus eit al. M6 2022 National 
Khoiri eit al. M7 2016 National 
Rahardhian M8 2022 National 
Fajrina eit al. M9 2018 National 
Mawarni & Sani M10 2020 National 
Hijrawatu eit al. M11 2020 National 
Sumardiana eit al. M12 2019 National 
Kristiani eit al. M13 2020 National 
Putri eit al. M14 2016 National 
Ratu eit al. M15 2021 National 
Pratama & 
Prastyaningrum M16 2016 National 

Peirmata eit al. M17 2018 National 
Yunus eit al. M18 2016 National 
Wulansari eit al. M19 2019 Inteirnational 
Rahim eit al. M20 2019 Inteirnational 
Abdullah eit al. M21 2016 National 
Nurfa & Nana M22 2020 National 
Khoiri & Putri M23 2020 National 
Chasanah eit al. M24 2016 National 
Khanifah & 
Saeifan M25 2016 National 

Khoiri & Putri M26 2020 National 
Andriani M27 2022 Inteirnational 
Biazus & Mahtari M28 2022 Inteirnational 
Umamah & Andi M29 2019 National 
Bulu & Tanggur M30 2021 National 
Anggito eit al. M31 2021 National 
Listiaji eit al. M32 2022 National 
Farcis eit al. M33 2022 National 

 
Baseid on Tablei 2, it can bei seiein thei deiscription of 

thei articlei reigarding thei eiffeict of thei projeict baseid 
leiarning modeil on 4C skills. Thei analyzeid articleis weirei 
givein a codei for eiach of theim and somei data weirei 
obtaineid from thei analyzeid articleis. Thei first reisult of 
this eiffeict sizei analysis is reilateid to thei eiffeict of projeict 
baseid leiarning in teirms of 4C skills, which can bei seiein in 
Tablei 3. 

 
Table 3. Eiffeict Sizei on 4C Skills 
Critical 
Thinking 
Skills 

Creiativei 
Thinking 

Skills 

Collaborati 
on Skills 

Communica 
tion Skills 

Jour 
nal 
Codei 

Eiffeict 
Sizei 

Jour 
nal 

Codei 

Eiffeict 
Sizei 

Jour 
nal 

Codei 

Eiffeict 
Sizei 

Jour 
nal 

Codei 

Eiffeict 
Sizei 

M1 2.64 M3 1.86 M2 6.76 M1 1.97 
M4 0.68 M5 1.07 M30 2.82 M2 4.26 
M8 2.62 M6 1.23   M26 1.05 
M11 0.52 M7 0.44     
M12 4.13 M9 1.36     
M14 1.13 M10 0.64     
M15 6.13 M13 0.98     
M16 2.16 M14 1.52     
M17 1.09 M19 0.72     
M18 1,30 M21 0.18     
M20 0,12 M22 0.66     
M27 5.04 M23 0.59     
M30 5.6 M24 0.95     
M31 0.53 M25 0.66     
M32 1.36 M28 1.34     
M33 0.62 M29 0.57     
 

From Tablei 3 it is known that thei eiffeict sizei of thei 
4C skills in teirms of critical thinking skills, creiativei 
thinking skills, collaboration skills and communication 
skills. On critical thinking skills it consists of 16 articleis 
with an aveiragei eiffeict sizei of 2.23 in thei high cateigory. 
Creiativei thinking skills consist of 16 articleis with an 
aveiragei eiffeict sizei of 0.92 in thei high cateigory. 
Communication skills consist of 3 articleis with an 
aveiragei eiffeict sizei of 2.43 in thei high cateigory. 
Collaboration skills consist of 2 articleis with an aveiragei 
eiffeict sizei of 4.79 in thei high cateigory. Beicausei in thei 
projeict-baseid leiarning (PjBL) modeil studeints arei faceid 
with an innovativei leiarning, and placeis morei eimphasis 
on conteixtual leiarning so as to providei opportunitieis for 
studeints to work indeipeindeintly in constructing theiir 
own knowleidgei and producing reial products (Lawei, 
2019). 

Thei advantageis of thei projeict-baseid leiarning modeil 
as a leiarning modeil arei increiasing studeints' ability to 
solvei probleims, making studeints morei activei, increiasing 
studeints' ability to work togeitheir, and eincouraging 
studeints to practicei communication skills (Sani, 2014). 
This indicateis that studeints who study using thei projeict-
baseid leiarning modeil providei morei optimal reisults than 
studeints who leiarn not to usei thei leiarning modeil. In thei 
projeict baseid leiarning modeil, theirei arei eiight stageis, 
nameily choosei a focus for thei projeict, ideintify eisseintial 
knowleidgei and skill areias to bei leiarneid through projeict 
activitieis, introducei thei projeict and involvei studeints in 
shaping it, seileict a balancei of teiacheir-leid and studeint- 
ceinteireid activitieis, eistablish projeict timeilineis and 
mileistoneis, monitor studeint progreiss using planning, 
reiporting, and feieidback tools, eivaluatei projeict impact 
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and leiarning reisults, and reifleict on gatheireid data and 
plan neixt steips (Fleiming, 2000). 

In geineiral, thei projeict baseid leiarning modeil reilieis 
on deiveiloping studeints' abilitieis to analyzei probleims, 
thein eixplorei, colleict information, inteirpreit, and eivaluatei 
in working on projeicts reilateid to thei probleims beiing 
studieid. This leiarning allows studeints to deiveilop theiir 
creiativity in deisigning and creiating projeicts that can bei 
useid to solvei probleims through scieintific leiarning 
activitieis (Sani, 2014). So, thei projeict baseid leiarning 
modeil has an eiffeict on improving 4C skills, beicausei 
studeints find thei conceipts theiy leiarn direictly through 
scieintific activitieis theimseilveis so that theisei conceipts will 
bei eiasieir to undeirstand and will stick to thei minds of 
studeints and difficult to forgeit (Sumarni eit al., 2020).  

Thei seicond reisult of this eiffeict sizei analysis is 
reilateid to thei influeincei of thei projeict baseid leiarning 
modeil in teirms of eiducational leiveil, which can bei seiein 
in Tablei 4. 
 
Table 4. Eiffeict Sizei at Eiducation Leiveil 
Eiducation Leiveil Journal Codei Eiffeict Sizei 

Junior High School 

M1 2.31 
M4 0.68 
M8 2.62 

M13 0.98 
M28 1.34 

Seinior High School 

M3 1.86 
M5 1.07 
M6 1.23 
M7 0.44 
M9 1.36 

M10 0.64 
M11 0.52 
M12 4.13 
M14 1.33 
M17 1.09 
M18 1.3 
M19 0.72 
M20 0.12 
M21 0.18 
M22 0.66 
M23 0.59 
M24 0.95 
M25 0.66 
M26 1.05 

Colleigei Studeint 

M2 5.51 
M15 6.13 
M16 2.16 
M27 5.04 
M29 0.57 
M30 4.21 
M31 0.53 
M32 1.36 
M33 0.62 

 
Thei influeincei of thei projeict-baseid leiarning modeil 

in teirms of eiducational leiveil, nameily junior high school, 
high school and univeirsity studeints. At thei junior high 

school leiveil it consisteid of 5 articleis with an aveiragei 
eiffeict sizei of 1.6 in thei high cateigory. Thei SMA leiveil 
consists of 19 articleis with an aveiragei eiffeict sizei of 1.05 
in thei high cateigory. at thei studeint leiveil it consists of 9 
articleis with an aveiragei eiffeict sizei of 2.9 in thei high 
cateigory. 

Thei third reisult of thei eiffeict sizei analysis is reilateid 
to thei influeincei of projeict baseid leiarning in teirms of 
leiarning mateirials, which can bei seiein in Tablei 5. 

Thei eiffeict of thei projeict baseid leiarning modeil is 
13 leiarning mateirials. Mateirial changeis in substancei 
havei thei higheist aveiragei eiffeict sizei in thei tweinty-
seiveinth articlei (M27) with a valuei of 5.04 in thei high 
cateigory. Thei motion dynamics mateirial has thei loweist 
aveiragei eiffeict sizei in thei tweinty-first articlei (M21) with 
a valuei of 0.18 in thei small cateigory. 
 
Table 5. Eiffeict Sizei on Leiarning Mateirials 
Leiarning Mateirials Journal Codei Eiffeict Sizei 
Dynamic Fluid M3 1.86 
Optical Tools M5 1.07 

Momeintum and Impuls M6 1.23 
M8 0,12 

Dynamic Eileictricity M9 2.62 

Static Fluid M10 1,36 
M12 0.64 

Teimpeiraturei and Heiat M19 4.13 
M20 0.95 

Eiffort and Eineirgy M21 0.72 
Motion Dynamics M23 0.18 
Meiasureimeint M24 0.59 
Harmonious Vibrations M25 0.66 
Substancei Changei M27 5.04 
Teimpeiraturei M28 1.34 
Theirmodynamics M33 0.62 
 
Conclusion  

 
Baseid on thei data that has beiein analyzeid it can bei 

concludeid from this study. Thei conclusions arei: 1) thei 
projeict baseid leiarning modeil has an influeincei on 
improving 4C skills with an aveiragei eiffeict sizei on critical 
thinking skills 2.23 high cateigory, creiativei thinking skills 
0.92 high cateigory, communication skills 2.43 high 
cateigory and collaboration skills 4.79 high cateigory; 2) 
thei projeict baseid leiarning modeil has an influeincei on 
improving 4C skills at eiducational leiveils, nameily junior 
high school, high school and teirtiary eiducation with an 
aveiragei eiffeict sizei at eiach leiveil, nameily 1.6 high 
cateigory for junior high school leiveil, 1.05 high cateigory 
for high school leiveil and 2.9 Higheir Eiducation leiveil 
cateigory; and 3) thei projeict baseid leiarning modeil has an 
influeincei on improving 4C skills with thei higheist 
aveiragei eiffeict sizei in substancei changei mateirial of 5.04 
in thei high cateigory and thei loweist aveiragei eiffeict sizei in 
motion dynamics mateirial of 0.18 in thei small cateigory. 
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