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Abstrak 

Abad-21 memberikan dampak yang signifikan terhadap perkembangan dunia pendidikan. Pe 
Pendidikan abad-21 mengarahkan siswa untuk mempunyai keterampilan berpikir tingkat 
tinggi atau Higher Order Thinking Skills (HOTS). zSelanjutnya, zproject zbased zlearning 
zmerupakan zsalah zsatu zmodel zpembelajaran zyang zsangat zdianjurkan zuntuk zmendorong 
zketerampilan zHOTS zSiswa. zBanyak zpenerapan zmodel zproject zbased zlearning zbelum zditemukan 
zefek zsize zproject zbased zlearning zberbasis zedmodo zterhadap zketerampilan zHOTS zsiswa. 
zPenelitian zini zbertujuan zuntuk zmengetahui zpengaruh zmodel zproject zbased zlearning zberbasis 
zedmodo zterhadap zHigher zOrder zThinking zSkills z(HOTS) zsiswa. z Jenis zpenelitian zini zadalah zjenis 
zpenelitian zmeta-analisis. z Sumber zdata zberasal zdari zanalisis z10 zjurnal znasional zyang zterindeks 
zSINTA. zPencarian zsumber zdata zmelalui zResearcgate, zGoogle zScholar, zDOAJ zdan zMendeley. 
zKriteria zinklusi zyaitu zpenelitian zberasal zdari zjurnal zterindeks zSINTA, zPenelitian zharus 
zeksperimen, zPenelitian zditerbikan zpada ztahun z2021-2023 zdan zmelalporkan zdata zyang zlengkap 
zuntuk zmenghitung zeffect zsize. zAnalisis zstatistik zmenggunakan zbantuan zJASP. zHasil zpenelitian 
zmenyimpulkan zbahwa zmodel zproject zbased zlearning zberbasis zedmodo zmemberikan zpengaruh 
zsignifikan zterhadap zHOTS zsiswa zdengan znilai zrata-rata zeffect zsize zsebesar z1.097 zkriteria zeffect 
zsize zyang ztinggi. zTemuan zini zmenjelaskan zmodel zprojet zbased zlearning zberbasis zedmodo zefektif 
zmeningkatkan zketerampilan zberpikir ztingkat ztinggi z(HOTS) zsiswa zdengan znilai zz z= z6.474; zp< 
z0.001. 

Kata zKunci: zProject zBased zLearning; zEdmodo; zHOTS z; zMeta-analysis 

The zEffectiveness zof zEdmodo- zBased zProject zBased zLearning zon zStudents zHOT 
 

Abstract 

Abstract The 21st century has a significant impact on the development of education. 21st 
century education directs students to have higher order thinking skills (HOTS). zFurthermore, 
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project-based zlearning zis zone zof zthe zlearning zmodels zthat zis zhighly zrecommended zto zencourage 
zstudents' zHOTS zskills. zMany zapplications zof zproject-based zlearning zmodels zhave znot zfound zthe 
zeffect zof zedmodo-based zproject-based zlearning zon zstudents' zHOTS zskills. zThis zstudy zaims zto 
zdetermine zthe zeffect zof zedmodo-based zproject-based zlearning zmodel zon zstudents' zHigher zOrder 
zThinking zSkills z(HOTS). z This ztype zof zresearch zis za zmeta-analysis. z The zdata zsource zcomes zfrom 
zthe zanalysis zof z10 znational zjournals zindexed zby zSINTA. zData zsources zwere zsearched zthrough 
zResearcgate, zGoogle zScholar, zDOAJ zand zMendeley. zInclusion zcriteria zare zthat zthe zresearch 
zcomes zfrom zSINTA zindexed zjournals, zthe zresearch zmust zbe zexperimental, zthe zresearch zwas 
zpublished zin z2021-2023 zand zreports zcomplete zdata zfor zcalculating zeffect zsize. zStatistical 
zanalysis zusing zJASP zassistance. zThe zresults zconcluded zthat zthe zedmodo-based zproject-based 
zlearning zmodel zhad za zsignificant zeffect zon zstudents' zHOTS zwith zan zaverage zeffect zsize zof z1.097 
zwith zhigh zeffect zsize zcriteria. This finding explains that the edmodo-based project-based 
learning model is effective in improving students' higher order thinking skills (HOTS) with a z 
value = 6.474; P < 0.001 

Keywords: zProject zBased zLearning; zEdmodo; zHOTS; zMeta-analysis 
 

Introduction 

Higher Order Thinking Skills (HOTS) is 
a very important ability for students to 
master in this 21st century. HOTS includes 
critical, logical, zreflective, zmetacognitive, 
zand zcreative zthinking zskills zin zdealing zwith 
zcomplex zproblems z(Amin z&; zIkhsan, z2021; 
zRazak zet zal.,2021). zWith zhigher zorder 
zthinking zskills zstudents zcan zanalyze 
zincoming zinformation, zmake zgeneralizations 
zor zconclusions zbased zon zpatterns zfound, zto 
zevaluate zand zcreate znew zideas z(Acharya, 
z2021;Putra zet zal., z2023; zAnderson zet zal., 
z2023). zThese zskills zinvolve zmore zcomplex 
zmental zprocesses zthan zsimply zremembering 
zinformation zor zsearching zfacts. zBasically, 
zhigher zorder zthinking zskills zrequire 
zindividuals zto zbe zable zto zmanage 
zinformation zcarefully, zidentify zpatterns, zand 
zmake zin-depth zanalysis zof zcertain zsituations 
zor zproblems z(Sadijah zet zal., z2021; zSingh zet 
zal., z2023). 

Furthermore, zHigher zorder zthinking 
zskills zallow za zperson zto zevaluate zarguments, 
zcraft zappropriate zquestions, zand zmake 
zinformed zdecisions z(Zain zet zal., z2022; 
zObeidat z&; zSaleh, z2022). zBy zdeveloping 
zthese zhigher-order zthinking zskills, 
zindividuals zcan znot zonly ztackle zcomplex 
zproblems zmore zeffectively, zbut zare zalso zable 

to zface znew zchallenges zand zsituations zwith 
zan zinnovative zmindset z(Hariadi zet zal., z2021). 
zFurthermore, zcurrent zlearning zemphasizes 
zthat zstudents zhave zHOTS zso zthat zthey zcan 
zface zthe zcomplexity zof zthe zmodern zworld 
zthat zcontinues zto zgrow z(Syafril z&; zAzrul, 
z2023; zSaepuzaman zet zal., z2022), zwhere zthe 
zchallenges zfaced zrequire zmore zdeep zand 
zskilled zthinking. 

But zin zfact, zstudents' zhigher-order 
zthinking zskills z(HOTS) zin zthe zlearning zprocess 
zare zstill zrelatively zlow z(Kurniawan zet zal., 
z2021; zWidyaningsih zet zal., z2019; 
zRamadhanti zet zal., z2022). zThe zlow zability zof 
zHOTS zstudents zis zcaused zby zlearning zthat zis 
zmore zcentered zon zteachers zthan zstudents 
z(Suharyat zet zal., z2022; zRahman zet zal., z2023; 
zElfira zet zal., z2023; zOktarina zet zal., z2021; 
zIchsan zet zal., z2022; zSupriyadi zet zal., z2023), 
zthus zmaking zit zdifficult zfor zstudents zto 
zunderstand zthe zsubject zmatter z(Nurtamam 
zet zal., z2023; zRahman zet zal., z2023). zIn 
zaddition, zthe zlow zHOTS zof zstudents zcan zbe 
zseen zfrom zthe zresults zProgramme 
zInternationale zfor zStudent zAssessment 
z(PISA) zconducted zby zthe zOECD zIn z2018 
zstudents' zHOTS zability zwas zranked z71 zout zof 
z78 countries (Rahman et al., 2023; Suryono 
et al., 2023; Utomo et al., 2023; Ichsan et al., 
2022). Furthermore, teachers still use the 
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lecture zmethod zso zas znot zto zencourage 
zstudents' zHOTS zskills zsuch zas zcritical 
zthinking, zanalysis zand zcreative zlearning 
z(Primary zet zal., z2020; zAlpindo z& zAmir, z2014). 
zTherefore, zthere zis za zneed zfor zan zeffective 
zmodel zto zencourage zstudents' zHOTS 
zabilities. 

Project-Based zLearning z(PBL) zis za 
zlearning zmodel zthat zplaces zprojects zas zthe 
zmain zfocus zin zsupporting zthe zunderstanding 
zof zconcepts zand zthe zapplication zof zskills zin 
zstudents(Marnewick, z2023; zSantos zet zal., 
z2023). zLearning zwith za zproject-based 
zlearning zmodel zstudents znot zonly zlearn 
zthrough zthe zabsorption zof zinformation, zbut 
zalso zactively zengage zin zreal zprojects zthat 
zrequire zcritical zthinking, zcollaboration, zand 
zcreativity z(Zen zet zal., z2022; zGomez zet zal., 
z2022) z. zFurthermore, zthe zproject-based 
zlearning zmodel zallows zstudents zto 
zexperience zcontextual zand zrelevant zlearning 
z(Wanglang z&; zChatwattana, z2023). 

One zof zthe zmain zadvantages zof 
zProject-Based zLearning zis zthat zit zcan 
zincrease zstudent zmotivation zand 
zengagement zin zlearning zdirectly z(Lim zet zal., 
z2023). zBy zproviding zmore zchallenging zand 
zmeaningful zassignments, zstudents zfeel 
zmore zactively zinvolved zin zthe zlearning 
zprocess z(Posada zet zal., z2022). zProject-based 
zlearning zstimulates zstudents' znatural 
zcuriosity zand zmotivates zthem zto zdelve 
zdeeper zinto zthe zmaterial z(Lu z& zFan, z2023; 
zAranzabal zet zal., z2022; zKuppuswamy z&; 
zMhakure, z2020). zIn zaddition, zthrough 
zProject-based zlearning zstudents zcan zbuild za 
zmore zanalytical zunderstanding zof zcertain 
zconcepts zin zthe zcontext zof zreal-world 
zsituations z(Sirisrimangkorn, z2021). 

Furthermore, zproject-based zlearning 
zcan zbe zcombined zwith zedmodo. zEdmodo zis 
za zdigital zeducation zplatform zdesigned zto 
zfacilitate zcommunication, zcollaboration, 
zand zcontent zdistribution zbetween zteachers 
zand zstudents z(Prasatyo z&; zGustary, z2023; 
zUlfa zet zal., z2022). zEdmodo zallows zteachers 
zto zcreate zonline zclasses, zassign zassignments, 

and zshare zcourse zmaterials zwith zstudents 
z(Alsmari, z2019). zIn zaddition, zthe zplatform 
zallows zstudents zto zinteract zthrough 
zdiscussion zforums, zpost zassignments, zand 
zparticipate zin zvarious zcollaborative zactivities 
z(Sefriani, z2021; zReem, z2020). zEdmodo zalso 
zallows zparents zto zbe zinvolved zin ztheir zchild's 
zlearning zprocess zby zproviding zaccess zto zsee 
zthe zprogress zof zassignments, zexam zresults, 
zand zfollow zthe zoverall zprogress zof zthe zclass. 
zSo, zthe zedmodo-based zproject zbased 
zlaerning zmodel zis zeffective zfor zencouraging 
zstudents' zHOTS zthinking zskills. 

Previous zresearch zon zthe zproject- 
zbased zlearning zmodel zcan zimprove zstudents' 
zHOTS zskills zin zthe zlearning zprocess 
z(Jatiariska, z2020; zEliyasni zet zal., z2019; 
zSantoso zet zal., z2021; zKadarwati zet zal., z2022). 
zThe znumber zof zstudies zon zthe zproject zbased 
zlearning zmodel zhas znot zbeen zfound zthat 
zillustrates zthe zeffect zof zthe zsize zof zthe 
zedmodo-based zproject zbased zlearning 
zmodel zon zstudents' zHOTS zthinking zskills. 
zTherefore, zit zis znecessary zto zconduct zmeta- 
zanalysis zresearch zto zdraw za zdeep zand 
zaccurate zconclusion zabout zthe zeffect zsize zof 
zthe zedmodo-based zlearning zproject zmodel. 
zBased zon zthese zresults, zthis zstudy zaims zat 
zthe zinfluence zof zedmodo-based zproject 
zbased zlearning zmodels zon zstudents' zHigher 
zOrder zThinking zSkills z(HOTS). 

 
Method 

Research zDesign 
This study is a type of meta-analysis 

research. Meta-analysis is a type of 
research that collects and analyzes previous 
research quantitatively to get a more 
accurate conclusion (Zulkifl et al., 2022; 
zSuparman zet zal., z2020; zSantosa zet zal., z2021; 
zChamdani zet zal., z2022; zOztop, z2023; zSmith 
zet zal., z2023). zThis zmeta-analysis zserves zto 
zdetermine zthe zeffect zof zthe zedmodo-based 
zproject zbased zlearning zmodel zon zstudents' 
zHOTS zskills. 

 Eligibility zCriteria 

1
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To zobtain zrelevant zdata zin zmeta- 
zanalysis zresearch, zit zis znecessary zto 
zdetermine zeligibility zcriteria z(Diah zet zal., 
z2022). zThe zcriteria zfor zdata zeligibility zin zthis 
zstudy zare zresearch zderived zfrom zSINTA 
zindexed zjournals, zResearch zmust zbe zrelated 
zto zedmodo-based zproject-based zlearning 
zand zstudents' zHOTS zabilities, zResearch 
zpublished zin z2021-2023 zand zreports 
zcomplete zdata zto zcalculate zeffect zsize. zThe 
zdata zselection zprocess zthrough zthe zPRISMA 
zmethod zconsists zof zidentification, 
zscreening, zeligibility zand zincluded. 

Data zAnalysis 
Data zanalysis zin zthis zstudy zby 

zcalculating zthe zeffect zsize zvalue zof zthe zstudy. 
zAccording zto zBorenstein zetn zal., z(2009) zThe 
zstatistical zdata zanalysis zprocedure zin zmeta- 
zanalysis zconsists zof z1) zcalculating zthe zeffect 
zsize zvalue zof zeach zstudy, z2) ztesting zthe 
zhypothesis zand zdetermining zthe zestimation 
zmodel, z3) zchecking zpublication zbias zand z4) 
zdetermining zthe zp-value zto ztest zthe 
zhypothesis. zData zanalysis zin zthis zstudy zwith 
zthe zhelp zof zJASP zapplication. zFurthermore, 
zthe zeffect zsize zcriteria zare zguided zby zthe 
zeffect zsize zcriteria zCohen zet zal., z(2007) zcan 
zbe zseen zin zTable z1. 

 
Table z1. zCohen's zEffect zSize zCriteria 

Effect zSize Category 

0.00 z≤ zES≤ z0.20 Low 

0.20 z≤ zES≤ z0.80 Moderate 

ES z≥ z0.80 High 

 
Result and Discussion 

Hasil zBased zon zthe zresults zof zsearching 

zthe zResearcgate, zGoogle zScholar, zDOAJ zand 

zMendeley zdatabases zrelated zto zthe 

zeffectiveness zof zedmodo-based zproject-based 

zlearning zon zstudents' zHOTS zskills, z290 zjournals 

zwere zobtained. zFurthermore, zjournals zwere 

zselected zaccording zto zpredetermined zinclusion 

zcriteria, z so z 10 z journals z were z included z in 

z the 

analysis zdata. zThe zresults zof zthe zdata zselection 

zcan zbe zseen zin zfigure z1. 

 
 

 

Figure z1. z Proses zSeleksi zData zMelalui 

zPRISMA 

Next, zanalyze zthe zeffect zsize zvalues zof 
z10 zjournals zincluded zin zthe zmeta-analysis 
zwhich zcan zbe zseen zin zTable z2. 

Table z2. zEffect zSize zValue 
Journal 

zCode 
Year Effect 

zSize 
Standard 

zError 
Journal 

zIndex 
Study z1 2020 0.82 0.32 Sinta z1 

Study z2 2021 0.67 0.28 Sinta z2 

Study z3 2022 1.19 0.42 Sinta z3 

Study z4 2022 0.90 0.35 Sinta z4 

Study z5 2023 0.48 0.12 Sinta z4 

Study z6 2022 1.64 0.30 Sinta z5 

Study z7 2021 1.72 0.27 Sinta z3 

Study z8 2020 0.86 0.41 Sinta z4 

Study z9 2021 1.04 0.37 Sinta z3 

Study 
10 

2023 2.08 0.45 Sinta z2 

 
Based on Table 2, the effect size 

values of the 10 journals included in the 
meta-analysis data ranged from 0.48 to 
2.08. zAccording zto zthe zeffect zsize zcriterion 
zCohen zet zal., z(2007) zOf zthe z10 zjournals 
zanalyzed, z2 zjournals zhad zmedium zcriteria 
zeffect z size z values z and z 7 z journals z had 
z high 
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criteria zeffect zsize zvalues. zNext, zconducting 
zheterogeneity ztesting zand zdetermination zof 
zestimation zmodels zfrom z10 zjournals 
zanalyzed. zThe zresults zof zheterogeneity ztests 
zwith zrandom zand zfixed zeffect zmodels zcan zbe 
zseen zin zTable z3. 
 Table z3. zHeterogeneity zTest zResults z  z  
z  

 

 Q Df P 

Omnibus ztest zof 
zCoefficients zModel 

41.908 1 < 
z0.001 

Test zof zResidual 
zHeterogeneity 

35.622 9 < 
z0.001 

Note z:p-value zare zapproxiamate 
 

Based zon zTable z2, zthe zresults zof zthe 
zheterogeneity ztest zobtained znilia zQ z= z41,908 
zgreater zthan zthe zvalue zof z35,622 zthen zthe 
zdata zin zthis zstudy zare zheterogeneous 
zcontributed. zFurthermore, zthe zmodel zused 
zin zthis zstudy zis zthe zrando zeffect zmodel zto 
zanalyze z10 zjournals zincluded zin zthe zmeta- 
zanalysis. zThe znext zstep zis zto zcheck 
zpublication zbias zthrough zfunnel zplot zanalysis 
zand zRosenthal zfail zsafe zN ztest z(Tamur zet zal., 
z2020; zHariyadi zet zal., z2023; zChamdani zet zal., 
z2022; zChen zet zal., z2023). zThe zresults zof 
zchecking zpublication zbias zwith zfunnel zplots 
zcan zbe zseen zin zfigure z2. 

 

 
Figure 1. Funnel Plot Standard Error 

Figure 1.  The results of checking 
publication zbias zthrough zthe zfunnel zplot zare 
znot zyet zclearly zknown zwhether zthe zcurve 
zpoints zare zsymmetrical zor zasymmetrical, zso 

it zis znecessary zto zcarry zout zthe zRosenthal 
zFasil zSafe zN z(FSN) ztest. z Rosenthal zFasil zSafe 
zN z(FSN) zTest zResults zcan zbe zseen zin zTable z4. 

 
Table z4. zRosenthal zFasil zSafe zN z(FSN) zTest 

 Results  
 

File 
Drawer 

 z Analysis  

 Fail: 
Safe- 

 z  z  z  z  z  z  z  z  z N  

Target 
Significance 

Observed 
Significance 

Rosenthal 462 0.050 < z0.001 

Based zon zTable z4. zRosenthal zfail zsafe zN 
ztest zresult zof z462. z Furthermore, zthe zFSN 
zvalue zwas zcalculated zwith z5k z+ z10 z= z462/ 
z(5.10) z+ z10 z= z462 z> z60 z= z7.7 z> z1, zthen zthe z10 
journals zanalyzed zin zthis zstudy zdid znot zhave 
zpublication zbias. zThe zlast zstep zcalculates zthe 
zp-value zto ztest zthe zhypothesis. zCalculation 
zof zp-value zby zcalculating zthe zvalue zof 
zsummary zeffect zsize zor zmean zeffect zsize 
zfrom z10 zjournals zincluded zin zthe zmeta- 
zanalysis. zThe zresults zof zthe zsummary zeffect 
zsize ztest zcan zbe zseen zin zTable z5. 

 
 

 z  z Table z5. z Summary zor zmean zeffect zsize z  z  
 

 Estimated ONE Z  P  

Intercept 1.097 0.169 6.474 < 
 z  z  z  z  z  z  z  z  z  z  z  z  z  z  z  z  z  z  z  z  

z  z  z  z  z 0.001 z  

 
Table z4, zshows za zZ zvalue zof z6.474; zP z< z0.001 
zand zthe zstandard zerror zis z0.169. 
zFurthermore, zthe zsummary zeffect zsize zvalue 
z(ES z= z1,097), zthen zthe zapplication zof zthe 
zedmodo-based zproject zbased zlearning 
zmodel zhas za zsignificant zinfluence zon zthe 
zHOTS zability zof zstudents zwith zhigh zketagori. 
zThis zfinding zimplies zan zeffective zedmodo- 
zbased zproject zbased zlearning zmodel zto 
zencourage zstudents' zHOTS zability zin 
zlearning. 

This zresearch zis zin zline zwith zNiswara zet 
zal., z(2019) zThe zproject-based zlearning zmodel 
zhas z a z significant z influence z on 
z students' 

1

1

1
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higher-order z thinking z skills. z These 
z results zare z corroborated z by z research 
z Khoiriyah z et zal., z (2016) z Project z based 
z learning z has z a z positive zimpact zon 
zgrowing zstudents' zHOTS zthinking z skills z in 
z learning. z Edmodo-based zproject-based 
zlearning zhas zproven zeffective zin improving
 students' higher-order zthinking 
zskills z(HOTS). zThis zis zshown zby zthe zincrease 
z in z the z average z HOTS z score z of 
zstudents z in z the z experimental z group 
z using zthe z Edmodo-based z project z based 
z learning zmodel zmuch zhigher zthan zthe 
zcontrol zgroup. zProject-based z learning z is z a 
z learning z model z that z focuses z on 
z collaborative z and zauthentic z projects 
z where z students z engage zin z project-
oriented z activities z that z require zproblem 
zsolving zand zin-depth zapplication zof 
zknowledge z (Mujib, z 2020). z Edmodo-
based zproject z based z learning z as z a 
z forum z to z measure z the z extent z to 
z which z interaction zbetween z students, 
z teachers, z and z learning zmaterials z in z a 
z virtual z environment z can zfacilitate z the 
z development z of z students' zhigher-order 
z thinking z skills z (Wati z et z al., 

2021). 
Furthermore, zEdmodo-based zproject- 

zbased zlearning zcan zincrease zmotivation zand 
zcreativity zthat zcan zencourage zstudents' 
zHOTS. zBy zanalyzing zstudent zlearning 
zoutcomes zdata zbefore zand zafter zthe 
zimplementation zof zEdmod-based zProject- 
zbased zlearning zcan zprovide zvaluable zinsights 
zfor zthe zdevelopment zof ztechnology-based 
zlearning zstrategies zthat zcan zadvance 
zstudents' zcognitive zpotential zand zsupport 
zefforts zto zimprove zthe zquality zof zeducation 
zin zthe zdigital zera z(Reisoglu, z2018; zBaharun zet 
zal., z2019). zThe zimprovement zin zHOTS zskills zis 
zdue zto zthe zfact zthat zin zthe zEdmodo-based 
zproject zbased zlearning zmodel zstudents zare 
ztrained zto zexplore zinformation, zformulate 
zquestions zand zproblems, zplan zprojects, 
zimplement zprojects zto zevaluate zproject 
zresults z(Yunkul, z2017). zThese zactivities zare 
zable zto ztrain zand zhone zstudents' zcritical zand 
zcreative zthinking zskills. zMeanwhile, zthe zuse 
zof zEdmodo zas z a zsupporting zmedium 
zmakes 

it zeasier zfor zstudents zto zcollaborate, zdiscuss, 
zand zshare zinformation zwithout zbeing 
zlimited zby zspace zand ztime z(Naibi, z2018). 
zTeam zcollaboration zand zinteraction zin 
zworking zon zprojects zalso ztrain zstudents zto 
zthink zfrom zvarious zperspectives zin zsolving 
zproblems zin zlearning. 

 
Conclusion 

From zthis zmeta-analysis zresearch, zit 
zcan zbe zconcluded zthat zthe zedmodo-based 
zproject zbased zlearning zmodel zhas za 
zsignificant zinfluence zon zstudents' zHOTS zwith 
zan zaverage zeffect zsize zvalue zof z1,097 zhigh 
zeffect zsize zcriteria. zThis zfinding zexplains zthat 
zthe zedmodo-based zprojet zbased zlearning 
zmodel zeffectively zimproves zstudents' 
zhigher-order zthinking zskills z(HOTS) zwith za 
zvalue zof zz z= z6,474; zP< z0.001. zEdmodo-based 
zProject zBased zLearning zmodel zhelps 
zstudents zlearn zmore zindependently zand 
zcreatively zin zsolving za zproblem zin zlife. This 
model of students learning more actively 
and can improve students' HOTS thinking 
skills in learning 
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