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A B S T R A K 

Penelitian ini bertujuan menentukan materi kimia apa yang biasa 
digunakan pada pembelajaran kolaborasi serta 
metode/mode/pendekatan apa yang digunakan dalam pembelajaran 
kolaborasi di kelas kimia. Metode penelitian yang digunakan yaitu 
systematic literature review (SLR) dengan menganalisis hasil penelitian 
relevan dari basis data Google Scholar dan ERIC sebanyak 20 artikel 
berdasarkan keseuaiannya dengan tema penelitian dalam kisaran waktu 
delapan tahun terakhir (2016-2023). Melalui metode SLR dilakukan 
review artikel secara sistematis dengan mengikuti langkah-langkah yang 
telah ditetapkan. Hasil dari systematic literature review (SLR) ini materi 
kimia yang biasa digunakan pada pembelajaran kolaborasi adalah kimia 
dasar pada jenjang sekolah menengah atas dan universitas, kemudian 
model/metode/pendekatan yang digunakan pada pembelajaran 
kolaborasi adalah pembelajaran kolaborasi berbasis inkuiri, flipped class 
room dan pembelajaran kolaborasi berbasis permainan. 
 
A B S T R A C T 

This research aims to determine what chemical materials are commonly 
used in collaborative learning and what methods/modes/approaches are 
used in collaborative learning in chemistry classes. The research method 
used is a systematic literature review (SLR) by analysing relevant 
research results from the Google Scholar and ERIC databases of 20 
articles based on their suitability with the research theme within the last 
eight years (2016-2023). Through the SLR method, articles are reviewed 
systematically by following the steps that have been determined. The 
results of this systematic literature review (SLR) chemical material 
commonly used in collaborative learning is basic chemistry at the senior 
high school and university level, then the models/methods/approaches 
used in collaborative learning are inquiry-based collaborative learning, 
flipped classroom, and game-based collaborative learning. 

 

 
1. INTRODUCTION 

The reports from various scientific publications found that learning chemistry is more often found 
in teacher-centred learning and is not active in students, various observations also show that teachers are 
not yet varied in implementing various types of learning and using conservative learning models so that the 

class lacks interest in learning chemistry (Munandar & Jofrishal, 2017). This is contrary to the 
development of learning which emphasizes student-centered learning (Dole et al., 2015). This is also related 
to chemistry learning in school, the implementation of student-centred learning is important to chemistry 
learning development (Rohaeti et al., 2020). Thus where students tend to be inactive, as a result, students 
lack interest and motivation in learning chemistry, have a low level of understanding of chemistry, and lack 

of skills students acquire (Inayah & Astuti, 2017; Supadmi et al., 2017). Students also think that 
Chemistry includes abstract and complex concepts symbols, structures, reactions and structured chemical 
processes., the methods applied also tend to be monotonous so students feel bored with learning 
(Ersanghono et al., 2008; Fauzi et al., 2021)  

On the other hand, the 21st century is marked by the rapid development of technology, 
communication and information. Because life in the 21st century requires different skills to be mastered, 
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education can prepare students to master these different skills to become successful individuals in life 
(Skagen et al., 2018). The 21st Century learning requires students to have four competencies namely 
communication, creativity, critical thinking, and collaboration skills (Silber‐Varod et al., 2019). 
Collaboration skills are one of the skills that students must achieve in 21st-century skills. Collaboration 
skills are a learning process to plan and work together, consider different views or perspectives, and 
participate in discussions by brainstorming, listening, and supporting others (Greenstain, 2012). 21st-
century skills pressure educational units to mould students into individuals who have critical thinking, 
creativity, collaboration and communication skills that can be used to solve real-world problems and as 
important preparation for college and future careers (Chu et al., 2016; Greenstain, 2012). 

Collaboration skills are skills to work together effectively and efficiently that show respect for 
diverse teams, practice fluency and willingness to make decisions needed to achieve common goals (Supena 
et al., 2021). Collaborating with others includes (1) being able to work effectively and respecting different 
team members, (2) showing flexibility and a willingness to be useful in making compromises to achieve 
common goals, and (3) taking responsibility in collaborative work and appreciating the contribution of each 
team member (Redhana, 2019). 

Collaboration skills can be promoted by using active learning such as Collaborative Learning (CL). 
Collaborative learning that focuses on processes and outcomes is an important factor for monitoring and 
assessing the effectiveness of contextual collaborative learning. Furthermore, in collaborative learning, 
students are required to work together in small groups to achieve the same academic goals, such as group 
assignments related to explaining phenomena observed in everyday life. emphasized that students can read, 
respond and participate by expressing opinions and ideas to discuss and solve problems in everyday life 
(Dewi et al., 2021). Collaborative learning can help students learn (Baser et al, 2017) students have the 
responsibility to work together to achieve learning goals, and share ideas. Students with collaborative 
learning have higher levels of learning achievement and students tend to have lower levels of anxiety (Yusuf, 
2014). Vygotsky's theory of proximal development shows that peer collaboration can increase an 
individual's ability to complete their tasks optimally. The interaction process takes place in two stages, 
namely social interaction and internalization. Each actor in social interaction experiences a process of 
personal meaning, and in social interaction, there is a mutual influence between these personal processes, 
so that shared meaning is formed (Afrahamiryano et al., 2022) 

Therefore, this scientific paper aims to examine research on collaborative learning in chemistry in 
schools and universities. The results of the research that has been carried out are still in the form of 
individual studies by certain researchers, so they need to be analyzed to further obtain more comprehensive 
information about collaborative learning in chemistry learning. That way, it can produce a recommendation 
for researchers, educators and prospective educators in the future so they can apply collaborative learning 
to chemistry learning. Based on this, it is deemed necessary to carry out a systematic review of the results 
of research that examines collaborative learning in chemistry learning. Founded that there are 124.000 
articles related to collaborative learning with the years range 2016-2023. This fact is the basis for the 
authors to conduct a systematic review of the use of CL in the field of chemistry studies. The research 
questions of this research could be: 

RQ 1 What chemistry subject learning uses collaborative learning 
RQ 2 What models, methods and approaches used in the application of collaborative 
learning 

2. METHOD 

The method of this research is a Systematic Literature Review (SLR) by identifying and 
systematically reviewing journals. This  SLR focuses on the implementation of collaborative learning in 
chemistry learning. The data collected came from the Google Scholar and ERIC databases in the last eight 
years, from 2016 to 2023. There were 20 articles reviewed which were obtained using the keywords 
“collaborative learning” and “chemistry education” 

The rese arch used to answer the researc h questions are national and Scopus-indexed articles bas ed on the establis hed Inclusion Criteria (IC), 
while the Inclusion criteria for selecting articles relvielweld arel: (1) article publication in thel last 8 yelars 
(2016-2023 ), (2) Scopus indelxeld journals (Q1-Q4), Sinta (S1-S2) or proceleldings, (3) articlels rellateld to 
chelmistry lelarning, (4) relselarch subjelcts namelly high school studelnts or elducational studelnts and (5) 
relselarch focus on implelmelntation of collaborativel lelarning. 

Thel stelps in a systelmatic litelraturel relvielw according to (Siswanto, 2010) consist of (1) formulating 
relselarch quelstions (formulating relvielw quelstions), (2) conducting a systelmatic litelraturel selarch, (3) 
conducting screlelning and sellelction suitablel relselarch articlels, (4) analyzing and synthelsizing qualitativel 
findings, and (5) compiling a final relport and prelselnting findings. Thel procelss of selarching thel litelrature l 
through thel Googlel Scholar databasel and thel selarch relsults ELRIC is shown in Figurel 1. 
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Figurel 1. Articlel selarch flowchart 

 
3. RELSULT AND DISCUSSION 

Relsult 
Thel relselarch was conducteld using thel Systelmatic Litelraturel Relvielw melthod by relvielwing as many 

as 20 articlels that had beleln screlelneld or sellelcteld baseld on preldeltelrmineld critelria. Thel following is thel 
distribution of articlel publications in this systelmatic litelraturel relvielw that matchels thel critelria baseld on 
thel rangel from 2016 to 2023 in Figurel 2 and articlels that fall into catelgoriels aftelr screlelning in Figurel 2. 

Thel relsults of journal screlelning from 2016-2023 welrel theln adjusteld to thel preldeltelrmineld 
inclusion critelria and theln catelgorizeld whelthelr thel articlel was felasiblel. Thel following prelselnts thel sellelcteld 
articlels in Tablel 1. 
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Figurel 2. Publication of collaboration lelarning in chelmistry 
 

Tabell 1.  Articlel Screlelning 

No Articlel Indelx IC 1 IC 2 IC 3 IC 4 IC 5 Critelria 
1 Harelfa, N., & Suyanti, R. D. (2019, 

Delcelmbelr). Scielncel gelnelric skills of 
‘chelmistry’? prospelctivel telachelrs: A 
study on collaborativel lelarning using 
ELxel-meldia. In Journal of Physics: 
Confelrelncel Selriels (Vol. 1397, No. 1, p. 
012032). IOP Publishing. 

Procelelding 

√ √ √ √ √ ELligiblel 

2 Skageln, D., McCollum, B., Morsch, L., & 
Shokoplels, B. (2018). Delvelloping 
communication confidelncel and 
profelssional idelntity in chelmistry 
through intelrnational online l 
collaborativel lelarning. Chelmistry 
ELducation Relselarch and 
Practicel, 19(2), 567-582. 

Q1 

√ √ √ √ √ ELligiblel 

3 Delwi, C. C. A., ELrna, M., Haris, I., & 
Kundelra, I. N. (2021). Thel elffelct of 
contelxtual collaborativel lelarning 
baseld elthnoscielncel to increlasel 
studelnt’s scielntific litelracy 
ability. Journal of Turkish Scielncel 
ELducation, 18(3), 525-541. 

Q2 

√ √ √ √ √ ELligiblel 

4 Priyambodo, EL., Fitriyana, N., 
Primastuti, M., & Artistic, F. A. D. 
(2021, March). Thel rolel of 
collaborativel lelarning baseld STSEL in 
acid basel chelmistry: ELffelcts on 
studelnts’ motivation. In 7th 
Intelrnational Confelrelncel on Relselarch, 
Implelmelntation, and ELducation of 

Procelelding 

√ √ √ √ √ ELligiblel 
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Mathelmatics and Scielncels (ICRIELMS 
2020) (pp. 253-263). Atlantis Prelss. 

5 Husna, S. M., & Adriani, F. (2023). 
Analysis of thel Application and 
Correllation of thel Murdelr Type l 
Collaborativel Lelarning Modell on 
Studelnt Lelarning Outcomels at Se lnior 
High School Jambi. Journal ELvaluation 
in ELducation (JELEL), 4(1), 21-30. 

S2 

√ √ √ √ √ ELligiblel 

6 Priyambodo, EL., Sukirno, M. P., 
Fitriyana, N., & Randhanugraha, H. 
(2021). STSEL Collaborativel Lelarning: 
Fostelring Studelnts' Lelarning 
Motivation on ELlelctrolytel Non-
ELlelctrolytel Chelmistry Unit. Journal of 
ELnginelelring ELducation 
Transformations, 35(2). 

Q3 

√ √ √ √ √ ELligiblel 

7 Welntzell, M. T., Riplely, I., McCollum, B. 
M., & Morsch, L. A. (2019). Practicing 
Multimodal Chelmistry 
Communication through Online l 
Collaborativel Lelarning. ACS 
Symposium Selriels, 57–
74. doi:10.1021/bk-2019-1327.ch005 

Q4 

√ √ √ √ √ ELligiblel 

8 Avargil, S., Shwartz, G., & Zelmell, Y. 
(2021). ELducational ELscapel Room: 
Brelak Dalton’s Codel and ELscapel! 
Journal of Chelmical ELducation, 98(7), 
2313–
2322. doi:10.1021/acs.jchelmeld.1c00
11 

Q1 

√ √ √ √ √ ELligiblel 

9 Huntelr, K. H., Rodriguelz, J.-M. G., & 
Belckelr, N. M. (2021). Making selnsel of 
selnselmaking: using thel selnselmaking 
elpistelmic gamel to invelstigatel studelnt 
discoursel during a collaborativel gas 
law activity. Chelmistry ELducation 
Relselarch and Practicel, 22(2), 328–
346. doi:10.1039/d0rp00290a 

Q1 

√ √ √ √ √ ELligiblel 

10 Rohaelti, EL., & Prodjosantoso, A. K. 
(2020). Orielnteld Collaborativel 
Inquiry Lelarning Modell: Improving 
Studelnts' Scielntific Attitudels in 
Gelnelral Chelmistry. Journal of Baltic 
Scielncel ELducation, 19(1), 108-120. 

Q2 

√ √ √ √ √ ELligiblel 

11 Wu, H. T., Mortelzaeli, K., Alvellais, T., 
Helnbelst, G., Murphy, C., Yelzielrski, EL. J., 
& ELichlelr, J. F. (2021). Incorporating 
concelpt delvellopmelnt activitiels into a 
flippeld classroom structurel: using 
PhELT simulations to put a twist on the l 
flip. Chelmistry ELducation Relselarch 
and Practicel, 22(4), 842-854. 

Q1 

√ √ √ √ √ ELligiblel 

12 ÖZKANBAŞ, M., & TAŞTAN KIRIK, Ö. 
(2020). Implelmelnting Collaborativel 
Inquiry in a Middlel School Scielncel 
Coursel. Chelmistry ELducation 

Q1 

√ √ √ √ √ ELligiblel 
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Relselarch and Practicel. 
doi:10.1039/c9rp00231f 

13 Ryan, M. D., & Relid, S. A. (2016). 
Impact of thel flippeld classroom on 
studelnt pelrformancel and reltelntion: A 
parallell controlleld study in gelnelral 
chelmistry. Journal of Chelmical 
ELducation, 93(1), 13-23. 

Q1 

√ √ √ √ √ ELligiblel 

14 del Belrg, K. C. (2022). Studelnt thinking 
profilels within a small group 
addrelssing problelms in 
thelrmodynamics as part of a physical 
chelmistry unit: relflelctions for 
studelnts and instructors. Chelmistry 
ELducation Relselarch and 
Practicel, 23(3), 628-643. 

Q1 

√ √ √ √ √ ELligiblel 

15 McAlpin, J. D., Kulatunga, U., & Lelwis, J. 
EL. (2023). Using social influelncel 
modells to charactelrizel studelnt 
intelrelst in a gelnelral chelmistry pelelr-
leld telam lelarning seltting. Chelmistry 
ELducation Relselarch and Practicel. 

Q1 

√ √ √ √ √ ELligiblel 

16 Fauzi, F., ELrna, M., & Linda, R. (2021). 
Thel elffelctivelnelss of collaborativel 
lelarning throughtelchniquels on group 
invelstigation and think pair sharel 
studelnts' critical thinking ability on 
chelmical elquilibrium matelrial. Journal 
of ELducational Scielncels, 5(1), 198-208. 

S2 

√ √ √ √ √ ELligiblel 

17 Winarti, A., Rahmini, A., & Almubarak, 
A. (2019). Thel elffelctivelnelss of 
multiplel intellligelncels baseld 
collaborativel problelm solving to 
improvel critical thinking. Jurnal 
Kelpelndidikan, 3(2), 172-186. 

S2 

√ √ √ √ √ ELligiblel 

18 Korkman, N., & Meltin, M. (2021). Thel 
ELffelct of Inquiry-Baseld Collaborativel 
Lelarning and Inquiry-Baseld Online l 
Collaborativel Lelarning on Succelss and 
Pelrmanelnt Lelarning of 
Studelnts. Journal of Scielnce l 
Lelarning, 4(2), 151-159. 

S2 

√ √ √ √ √ ELligiblel 

19 Dagnoni Huellsmann, R., Vailati, A. F., 
Ribeliro del Laia, L., Salvador Telssaro, 
P., & Xavielr, F. R. (2018). Tap It Fast! 
Playing a Molelcular Symmeltry Gamel 
for Practicel and Formativel 
Asselssmelnt of Studelnts’ 
Undelrstanding of Symmeltry Concelpts. 
Journal of Chelmical ELducation, 95(7), 
1151–1155. 
doi:10.1021/acs.jchelmeld.7b0084 

Q1 

√ √ √ √ √ ELligiblel 

20 Velrgnel, M. J., Simmons, J. D., & Boweln, 
R. S. (2019). ELscapel thel Lab: An 
Intelractivel ELscapel-Room Gamel as a 
Laboratory ELxpelrimelnt. Journal of 
Chelmical ELducation. 
doi:10.1021/acs.jchelmeld.8b0102 

Q1 

√ √ √ √ √ ELligiblel 
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Chelmistry Subjelct Mattelr in Collaboration Lelarning 

Chelmistry is onel of thel scielncels that is closelly rellateld to elvelryday lifel so that in thel procelss 
studelnts alrelady havel thel initial concelpt. Someltimels thel concelpts that havel beleln constructeld by stude lnts 
thelmsellvels through thelsel elxpelrielncels arel diffelrelnt from thel actual concelpts as welll as with chelmical 
matelrial which arel intelrrellateld to onel anothelr. Chelmical matelrials useld in collaborativel lelarning arel 
prelselnteld in Tablel 2. 
Tabell 2.  Chelmistry Subjelct Mattelr in Collaborativel Lelarning 

Chelmistry 
Subjelct 

Lelvell Articlels 

Relaction ratel Univelrsity Scielncel gelnelric skills of ‘chelmistry’? prospelctivel 
telachelrs: A study on collaborativel lelarning using ELxel-
meldia 

High School Analysis of thel Application and Correllation of the l 
Murdelr Typel Collaborativel Lelarning Modell on Studelnt 
Lelarning Outcomels at Selnior High School Jambi 

Organic Chelmistry Univelrsity Delvelloping communication confidelncel and profelssional 
idelntity in chelmistry through intelrnational online l 
collaborativel lelarning 

Univelrsity Practicing Multimodal Chelmistry Communication 
through Onlinel Collaborativel Lelarning 

Hydrocarbon Univelrsity Thel elffelct of contelxtual collaborativel lelarning baseld 
elthnoscielncel to increlasel studelnt’s scielntific litelracy 
ability 

Acid-Baseld High School Thel rolel of collaborativel lelarning baseld STSEL in acid 
basel chelmistry: ELffelcts on studelnts’ motivation 

ELlelctrolytel and 
Non-ELlelctrolytel 
Solution 

High School STSEL Collaborativel Lelarning: Fostelring Studelnts' 
Lelarning Motivation on ELlelctrolytel Non-ELlelctrolytel 
Chelmistry Unit 

Basic Chelmistry High School Impact of thel flippeld classroom on stude lnt pelrformancel 
and reltelntion: A parallell controlleld study in gelnelral 
chelmistry 

Univelrsity ELducational ELscapel Room: Brelak Dalton’s Codel and 
ELscapel! 
Making selnsel of selnselmaking: using thel selnselmaking 
elpistelmic gamel to invelstigatel studelnt discoursel during 
a collaborativel gas law activity. 
Orielnteld Collaborativel Inquiry Lelarning Modell: 
Improving Studelnts' Scielntific Attitudels in Gelnelral 
Chelmistry 
Incorporating concelpt delvellopmelnt activitiels into a 
flippeld classroom structurel: using PhELT simulations to 
put a twist on thel flip 
Using social influelncel modells to charactelrizel studelnt 
intelrelst in a gelnelral chelmistry pelelr-leld telam lelarning 
seltting 

Particular Matelrial High School Implelmelnting Collaborativel Inquiry in a Middlel School 
Scielncel Coursel 

Thelrmodynamic Univelrsity Studelnt thinking profilels within a small group 
addrelssing problelms in thelrmodynamics as part of a 
physical chelmistry unit: relfle lctions for stude lnts and 
instructors.  

Chelmical 
ELquilibrium 

High School Thel elffelctivelnelss of collaborativel lelarning 
throughtelchniquels on group invelstigation and think 
pair sharel studelnts' critical thinking ability on chelmical 
elquilibrium matelrial. 
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Salt Hydrolysis Univelrsity Scielncel gelnelric skills of ‘chelmistry’? prospelctivel 
telachelrs: A study on collaborativel lelarning using ELxel-
meldia. 

High School Thel elffelctivelnelss of multiplel inte llligelncels baseld 
collaborativel problelm solving to improvel critical 
thinking 

Chelmical Bond High School Thel ELffelct of Inquiry-Baseld Collaborativel Lelarning and 
Inquiry-Baseld Onlinel Collaborativel Lelarning on Succelss 
and Pelrmanelnt Lelarning of Studelnts 

Inorganic 
Chelmistry 

Univelrsity Tap It Fast! Playing a Molelcular Symmeltry Gamel for 
Practicel and Formativel Asselssmelnt of Studelnts’ 
Undelrstanding of Symmeltry Concelpts 

Analytical 
Chelmistry 

Univelrsity ELscapel thel Lab: An Intelractivel ELscapel-Room Gamel as a 
Laboratory ELxpelrimelnt. 

Notel : 
ELligiblel : For articlels that fulfilleld all thel inclusions critelria 

 
Modell/Melthodel/Aproach in Collaborativel Lelarning 
 
Tabell 3.  Modell/Melthodel/Aproach in Collaborativel Lelarning 

Modell/Melthodel/Aproach Lelvells Articlel Titlel  
Flippeld Classroom Univelrsity Delvelloping communication confidelncel and 

profelssional idelntity in chelmistry through 
intelrnational onlinel collaborativel lelarning. 
Practicing Multimodal Chelmistry Communication 
through Onlinel Collaborativel Lelarning 
Incorporating concelpt delvellopmelnt activitiels into 
a flippeld classroom structurel: using PhELT 
simulations to put a twist on thel flip 

High School Impact of thel flippeld classroom on stude lnt 
pelrformancel and reltelntion: A parallell controlleld 
study in gelnelral chelmistry. 

Inquiry Collaborativel 
Lelarning 

Univelrsity Orielnteld Collaborativel Inquiry Lelarning Modell: 
Improving Studelnts' Scielntific Attitudels in Gelnelral 
Chelmistry. 
Making selnsel of se lnselmaking: using thel 
selnselmaking elpistelmic gamel to invelstigatel 
studelnt discoursel during a collaborativel gas law 
activity. 

High School Thel ELffelct of Inquiry-Baseld Collaborativel Lelarning 
and Inquiry-Baseld Onlinel Collaborativel Lelarning 
on Succelss and Pelrmanelnt Lelarning of Studelnts 
Implelmelnting Collaborativel Inquiry in a Middlel 
School Scielncel Coursel 

ELscapel Room Gamel Univelrsity ELducational ELscapel Room: Brelak Dalton’s Codel and 
ELscapel! 
ELscapel thel Lab: An Intelractivel ELscapel-Room Gamel 
as a Laboratory ELxpelrimelnt 

Tap it Fast Gamel Univelrsity Tap It Fast! Playing a Molelcular Symmeltry Gamel 
for Practicel and Formativel Asselssmelnt of Studelnts’ 
Undelrstanding of Symmeltry Concelpts. 

STSEL High School Thel rolel of collaborativel lelarning baseld STSEL in 
acid basel chelmistry: ELffelcts on studelnts’ 
motivation. 
STSEL Collaborativel Lelarning: Fostelring Studelnts' 
Lelarning Motivation on ELlelctrolytel Non-
ELlelctrolytel Chelmistry Unit 
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Collaboration Lelarning using 
ELXEL-Meldia 

Univelrsity Scielncel gelnelric skills of ‘chelmistry’? prospelctivel 
telachelrs: A study on collaborativel lelarning using 
ELxel-meldia. 

Contelxtual Collaborativel 
Lelarning 

Univelrsity Thel elffelct of contelxtual collaborativel lelarning 
baseld elthnoscielncel to increlasel studelnt’s scielntific 
litelracy ability. 

MURDELR High School Analysis of thel Application and Correllation of thel 
Murdelr Typel Collaborativel Lelarning Modell on 
Studelnt Lelarning Outcomels at Selnior High School 
Jambi. 

Collaborativel small group 
convelrsation 

Univelrsity Studelnt thinking profilels within a small group 
addrelssing problelms in the lrmodynamics as part of 
a physical chelmistry unit: relflelctions for studelnts 
and instructors 

Pelelr-leld telam lelarning Univelrsity Using social influelncel modells to charactelrizel 
studelnt intelrelst in a gelnelral chelmistry pelelr-leld 
telam lelarning seltting 

Think-Pair-Sharel and Group 
Invelstigation 

High School Thel elffelctivelnelss of collaborativel lelarning through 
telchniquels on group invelstigation and think pair 
sharel studelnts' critical thinking ability on chelmical 
elquilibrium matelrial. 

Multiplel Intellligelncels baseld 
Collaborativel Problelm-

Solving (MI-CPS) 

High School Thel elffelctivelnelss of multiplel intellligelncels baseld 
collaborativel problelm solving to improvel critical 
thinking. 

 
Discussion 
 

Relselarch rellateld to collaborativel lelarning in chelmistry has beleln widelly relselarcheld both outsidel 
and within thel country. Thelrel welrel 3074 articlels obtaineld using thel kelywords "collaborativel lelarning" 
"chelmistry elducation". And aftelr screlelning and deltelrmining journals that match thel inclusion critelria, 20 
articlels welrel analyzeld. Baseld on Figurel 1 on thel relselarch relsults, it shows that relselarch rellateld to 
collaborativel lelarning in chelmistry elducation is thel most common in 2021. Somel of thel 20 articlels havel an 
indelx of Q1 (50%), Q2 (10%), Q3 (5%), Q4 (5 %), Sinta 2 (20%) and from thel procelelding (10%). 

Chelmistry Matelrial Taught using Collaborativel Lelarning 

Baseld on Tablel 2, it shows that thel most chelmistry matelrial taught using collaborativel lelarning is 
basic chelmistry matelrial at thel univelrsity lelvell (Avargil et al., 2021; Hunter et al., 2021; McAlpin et al., 2023; 
Rohaeti et al., 2020; Ryan & Reid, 2016; Wu et al., 2021), this is belcausel basic chelmistry belcomels matelrial 
at thel belginning of thel lelcture l selmelstelr which makels it difficult for studelnts to undelrstand concelpts, also 
studelnts arel not familiar with thel elquipmelnt and laboratory matelrials useld in chelmical matelrial studelnts' 
basic knowleldgel and lack of scielncel skills (Rohaeti et al., 2020). In addition, thel chelmistry matelrials taught 
using collaborativel lelarning at thel univelrsity lelve ll arel thelrmodynamics, relaction ratels, salt hydrolysis, 
analytical chelmistry, inorganic chelmistry, and organic chelmistry. 

Melanwhilel, at thel selnior high school lelvell, thel matelrials taught using collaborativel lelarning varield, 
namelly relaction ratels, acid-basel, salt hydrolysis, chelmical elquilibrium, chelmical bonds, particular 
propelrtiels of mattelr, and ellelctrolytic and non-elle lctrolytel solutions. Studelnts telnd to havel difficulty 
undelrstanding chelmical concelpts belcausel chelmistry includels abstract and complelx concelpts, including 
symbols, structurels, relactions, and chelmical procelssels. Thel melthods applield also telnd to bel monotonous 
so studelnts felell boreld in lelarning (Ersanghono et al., 2008; Fauzi et al., 2021). For this relason, the l 
application of collaborativel lelarning to lelarning is neleldeld belcausel it is considelreld elffelctivel in increlasing 
studelnt intelrelst in lelarning and also undelrstanding studelnts' chelmistry concelpts (Özkanbaş & Taştan Kırık, 
2020; Vergne et al., 2019), as welll as studelnt-celntelreld lelarning so that studelnts can bel activel. and increlasing 
lelarning intelrelst and motivation, scielntific attitudel, skills such as communication, and collaboration 
(Priyambodo, Sukirno, et al., 2021; Rohaeti et al., 2020; Ryan & Reid, 2016; Skagen et al., 2018; Wu et al., 2021). 

Collaboration Lelarning Modells/Melthod/Approach 

Collaboration Lelarning Modells/Melthod/Approach that arel useld as shown in Tablel 3 in 
collaborativel lelarning arel inquiry-baseld collaborativel lelarning, flippeld classroomi and gamel-baseld 
collaborativel lelarning. Thel discussion in this study includels gamel-baseld collaborativel lelarning, inquiry-
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baseld collaborativel lelarning, STSEL-baseld collaborativel lelarning and flippeld classroom-baseld collaborativel 
lelarning. 

Gamel-baseld collaborativel lelarning. Baseld on thel journal relvielw, it was found that thelrel arel two 
typels of gamels that can bel useld in collaborativel lelarning, namelly ELscapel Room Gamel and Tap it Fast!. Gamel-
baseld collaborativel lelarning can increlasel studelnt motivation, build telamwork, improvel concelptual 
undelrstanding of chelmistry and can bel useld as a formativel asselssmelnt of studelnts belcausel thel telachelr pays 
attelntion to studelnts whilel playing (Vergne et al., 2019). In addition, gamel-baseld collaborativel lelarning 
makels studelnts elnjoy and is elffelctivel lelarning (Vergne et al., 2019) and allows thel formation of pelelr 
lelarning (Dagnoni Huelsmann et al., 2018). Thel elscapel room gamel of synthelsizeld articlels can bel donel on 
chelmistry in class as welll as in thel lab. This gamel invitels studelnts in heltelrogelnelous groups to solvel cluels, 
missions, as welll as arrangel puzzlels in a room monitoreld by thel telachelr through a hiddeln camelra. During 
thel gamel thel telachelr can obselrvel studelnt collaboration and how studelnts undelrstand chelmistry (Velrgne l, 
elt al, 2019; Avardig, elt al, 2021). Whelrelas in thel Tap it Fast! gamel, studelnts arel divideld into selve lral 
keltogelnic groups and theln in thel card kit selction containing molelculels, wheln thel gamel relfelre lel relads out 
thel symmeltry, group melmbelrs pre lss thel mole lculel card that matchels thelir symmeltry (Dagnoni Huelsmann 
et al., 2018) 

Collaborativel lelarning baseld on STSEL (Scielncel, Telchnology, Socielty and ELnvironmelnt). Thel STSEL 
lelarning approach is thel rellationship beltweleln ellelmelnts, scielncel (S) as thel main focus of attelntion useld to 
form telchnology (T) in social (S) which relquirels various implications for thel elnvironmelnt (EL) physically 
and melntally (Priyambodo, Fitriyana, et al., 2021) Thel implelmelntation of STSEL in chelmistry lelarning 
activitiels belgins with displaying elvelryday lifel phelnomelna rellateld to chelmical knowleldgel. This modell is 
elxpelcteld to bel ablel to prelselnt thel melaning of thel topics thely lelarn in e lvelryday lifel. In STSEL-baseld 
collaborativel lelarning studelnts arel formeld into groups of 3-4 studelnts to elxplorel and intelrprelt rellate ld 
problelms in daily lifel, through STSEL-baseld collaborativel lelarning can increlasel studelnts' motivation and 
intelrelst in lelarning chelmistry (Priyambodo, elt al., 2020; Priyambodo, elt al., 2021). 

Inquiry-baseld collaborativel lelarning. Baseld on journal relvielws, collaborativel inquiry lelarning was 
found using POGIL (Procelss Orielnteld Guideld Inquiry Lelarning), Inquiry-Baseld Collaborativel Lelarning, and 
Relselarch-Orielnteld Collaborativel Inquiry Lelarning. Inquiry-baseld collaborativel lelarning has both positivel 
elffelcts on cognitivel delvellopmelnt, succelss, and studelnt lelarning. As welll as having a positivel elffelct on 
lelarning, studelnt awarelnelss and also on studelnts' cognitivel delvellopmelnt (Korkman & Metin, 2021). 
Activitiels (POGIL) that elmphasizel studelnts' relasoning about thel naturel and purposel of modells also delvellop 
studelnts' procelss skills—thel procelssels that occur wheln stude lnts construct knowleldgel; for e lxamplel, 
procelss skills includel problelm solving, information procelssing, telamwork, oral and writteln communication, 
and managelmelnt, whelrel studelnts delvellop thelir own undelrstanding in guideld delvellopmelnt by first 
analyzing trelnds in data (elxploration), using thel data to delvellop delfinition for a concelpt (concelpt 
discovelry), and finally apply thel knowleldgel thely build (application). Thel collaborativel aspelct of POGIL is 
driveln by small groups whelrel studelnts arel giveln rolels to distributel thel workload of thel group (Hunter et 
al., 2021). Melanwhilel, relselarch-orielnteld inquiry-baseld collaborativel lelarning can improvel studelnts' 
scielntific attitudels (Rohaeti et al., 2020). 

Flippeld classroom-baseld collaborativel lelarning. Flippeld classroom is a blelndeld lelarning approach 
that utilizels telchnology and facilitatels studelnts to lelarn not only in thel classroom. By relvelrsing the l 
traditional lelarning elnvironmelnt and providing lelarning contelnt outsidel thel classroom (mostly online l) 
(Juniantari et al., 2019) Collaborativel lelarning focusels on improving communication including symbolic, 
telxt, and velrbal communication with thel hellp of Onlinel Collaborativel Assignmelnt (OCA) (Wentzel et al., 
2019). Flippeld classrooms arel also considelreld to bel ablel to increlasel confidelncel in communicating, 
profelssional idelntity in chelmistry lelarning, increlasel studelnt involvelmelnt and providel opportunitiels to 
apply contelnt found in class, elffelctivel involvelmelnt beltweleln studelnts and telachelrs and studelnts with othelr 
studelnts (Ryan & Reid, 2016; Skagen et al., 2018). 

 
4. CONCLUSION 

Baseld on thel relsults and discussion of relselarch on thel topic of implelmelnting collaborativel lelarning 
in chelmistry lelarning, it can bel concludeld that. Collaborativel lelarning is considelreld elffelctivel for studelnts' 
undelrstanding of chelmistry at both schools and univelrsitiels. Important collaboration skills are l 
implelmelnteld for studelnts for futurel prelparation, as welll as following thel delvellopmelnt of 21st celntury 
skills. A total of 20 articlels with indelxels Q1 (50%), Q2 (10%), Q3 (5%), Q4 (5%), Sinta 2 (20%) and from 
thel procelelding (10%). Thel relsults of this systelmatic litelraturel relvielw (SLR) chelmical matelrial commonly 
useld in collaborativel lelarning is basic chelmistry at thel univelrsity lelvell, theln the l 
modells/melthods/approachels useld in collaborativel lelarning arel inquiry-baseld collaborativel lelarning, 
flippeld classroom and gamel-baseld collaborativel lelarning. 
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