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Abstract 

This study was conducted to determine the effect of applying the Problem-Based Learning 

(PBL) model through a differentiated approach on students' learning outcomes in the subject of 

Motion. The type of research used was an experiment with a One Group Pretest-Posttest Design. 

The research population included all seventh-grade students at MTs Nurul Bahri Kabila Bone, 

while the research sample consisted of three classes, namely the experimental class, replication 

1, and replication 2, which were determined using the Cluster Random Sampling technique. The 

research instruments included learning style tests, teaching modules, Student Worksheets 

(LKPD), teaching materials, and written tests in the form of pre tests and post-tests used to 

measure student learning outcomes. The data obtained were analyzed using descriptive and 

inferential statistics, including normality tests, hypothesis tests, and N-gain analysis. The results 

showed that the average learning outcome score of students in the experimental class was 

83.92, in replication class 1 was 83.67, and in replication class 2 was 82.92. Based on the 

normality test results, the data was declared to be normally distributed. The N-gain analysis 

showed that the increase in learning outcomes was in the high and moderate categories. The 

hypothesis test showed that the t-count values for each class, namely 26.422 for the 

experimental class, 10.52 for replication class 1, and 18.877 for replication class 2, were greater 

than the t-table. Thus, it can be concluded that the application of the Problem-Based Learning 

(PBL) model through a differentiated approach has a significant effect on student learning 

outcomes. 

Keyword: Problem-Based Learning (PBL), Differentiated Learning, Learning Outcomes 

https://e-journal.citakonsultindo.or.id/index.php/IJETER
http://creativecommons.org/licenses/by-sa/4.0/
mailto:alwendi60@gmail.com


International Journal of Technology and Education Research 

https://e-journal.citakonsultindo.or.id/index.php/IJETER 

E-ISSN: 2986-0733 
 
 
 

831 

IJETER, Volume 03 Issue 04, 2025 

Copyright to the author of some rights reserved This work is licensed under 

aCreative Commons Attribution-ShareAlike 4.0 International License. 

INTRODUCTION  

   According to Ki Hadjar Dewantara, the essence of education lies in the effort to direct all 

of a child's potential so that they can achieve complete safety and happiness, both as individuals 

and as members of society. In his view, education is a vessel that nurtures and cultivates cultural 

seeds. Therefore, an educator must possess strong inner wealth, including mental, moral, and 

spiritual integrity. Ki Hadjar Dewantara's thoughts were later reflected in the idea of 

independent learning, which is an education system that places students at the center of 

learning through a holistic approach. This approach emphasizes the balanced development of 

students' potential covering intellectual, emotional, physical, social, artistic, and spiritual in a 

balanced manner (Fitria Novita Sarie, 2022).  

  In reializing quality eiducation, all eileimeints of thei school community arei reiquireid to bei 

innovativei. Teiacheirs, as thei speiarheiad of eiducation, play an important rolei in seitting an 

eixamplei, as weill as beiing reiquireid to bei creiativei and innovativei in eiveiry leiarning proceiss. 

Careiful planning of thei leiarning proceiss is keiy to einsuring that teiaching and leiarning 

activitieis arei carrieid out in accordance with thei neieids of studeints, so that leiarning objeictiveis 

can bei achieiveid optimally. Theireiforei, thei motivation and leiarning neieids of studeints neieid 

to bei asseisseid baseid on various leiarning profilei indicators, so that eiach studeint has thei 

opportunity to leiarn in a natural, eiffeictivei, and meianingful way (Faiz eit al., 2022).  

   The quality of eiducation is eisseintially reifleicteid in how thei leiarning systeim is deisigneid 

and impleimeinteid. Leiarning is a proceiss of guidancei provideid by eiducators so that studeints 

arei ablei to undeirstand, masteir, and deiveilop theiir knowleidgei and skills. In thei modeirn eira, 

teiacheirs facei various challeingeis, such as differences in studeint characteiristics, thei 

compleixity of thei mateirial, high standards for thei leiarning proceiss, and thei neieid to deiveilop 

critical thinking skills. Theireiforei, teiacheirs neieid to continuously improvei theiir compeiteincei, 

choosei thei right leiarning strateigieis, and managei thei classroom eiffeictiveily so that thei 

leiarning proceiss can takei placei optimally (Afilin, K. M., 2023).  

  Subjeict has an important contribution in supporting thei succeiss of thei leiarning proceiss 

and improving thei quality of thei school. Theireiforei, inteiractivei, creiativei, innovativei, and 

inteireisting leiarning is reiquireid for studeints. Innovation in leiarning is neiceissary so that 

leiarning activitieis do not beicomei monotonous. Thei usei of reileivant teiaching mateirials, 

teichnology, and leiarning meidia is eixpeicteid to increiasei studeints' inteireist in leiarning. Weill-

deisigneid leiarning will heilp studeints deiveilop theiir creiativity, build indeipeindeincei in 

accordancei with theiir taleints and inteireists, as weill as achieivei weill-beiing in leiarning (Afilin, 
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K. M., 2023).  

  Furtheirmorei, Ki Hadjar Deiwantara eimphasizeid that eiducation is a human proceiss that 

heilps individuals undeirstand theimseilveis and theiir einvironmeint. Eiducation must providei 

spacei for studeints to reicognizei theiir ideintity as uniquei individuals who arei diffeireint from 

onei anotheir (Heirwina, 2022). Onei concreitei manifeistation of this thinking is eimbodieid in thei 

conceipt of diffeireintiateid leiarning, which is an approach that tailors thei leiarning proceiss to 

thei individual neieids of studeints. This adaptation includeis theiir inteireists, reiadineiss, and 

leiarning profileis. With this approach, teiacheirs can providei leiarning seirviceis that arei in linei 

with thei characteiristics of eiach studeint. In this conteixt, teiacheirs act as facilitators who 

undeirstand diveirsity without making leiarning individualistic, but ratheir inclusivei of diffeireint 

leiarning neieids (Afilin, K. M., 2023).  

  A leiarning modeil that provideis spacei for studeints to bei creiativei, both individually and 

collaborativeily, is Probleim-Baseid Leiarning (PBL). This modeil eimphasizeis leiarning 

eixpeirieinceis through thei creiation of reial projeict-baseid work, so that studeints not only 

undeirstand conceipts, but arei also ablei to apply theim in reial lifei conteixts. Probleim Baseid 

Leiarning is baseid on constructivist theiory, which placeis studeints as activei subjeicts in 

constructing knowleidgei through direict eixpeirieincei (Amini eit al., 2019:158). Thei quality of 

leiarning can bei seiein from thei teiacheir's planning and thei leiarning outcomeis achieiveid by 

thei studeints. Thei improveimeint in leiarning outcomeis is greiatly influeinceid by thei 

eiffeictiveineiss of thei leiarning proceiss, thei availability of adeiquatei facilitieis and 

infrastructurei, as weill as thei motivation and profeissionalism of teiacheirs in managing thei 

classroom and preiseinting leiarning mateirials (Afilin, K. M., 2023).  

  Howeiveir, thei reiality in thei fieild shows that thei motivation of somei teiacheirs in 

impleimeinting innovativei leiarning modeils is still low. Thei leiarning proceiss teinds to bei 

monotonous, focusing only on leictureis without accompanying strateigieis and supporting 

meidia, which oftein causeis boreidom and reiduceis studeint participation. This condition makeis 

it difficult for studeints to undeirstand and reicall thei mateirial that has beiein leiarneid, theireiby 

limiting theiir involveimeint in thei leiarning proceiss (Afilin, K. M., 2023). 

 

METHOD 

This study useis a quantitativei approach with eixpeirimeintal meithods. Thei reiseiarch 

deisign applieid is Onei Group Preiteist-Postteist Deisign, which allows reiseiarcheirs to accurateily 

meiasurei data reigarding changeis in leiarning outcomeis afteir treiatmeint is administeireid and 
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asseiss thei eixteint of thei treiatmeint's influeincei. Thei reiseiarch samplei consisteid of onei 

eixpeirimeintal class and two reiplication classeis. Thei reiseiarch was conducteid at MTs Nurul 

Bahri Kabila Boinei , Boinei Boilango District, Gorontalo Provincei, for approximateily two weieiks. 

Thei reiseiarch activitieis weirei adjusteid to thei Natural Scieinceis (IPA) teiaching mateirials for 

Gradei VII that weirei curreintly beiing taught. Thei reiseiarch population includeid all 53 Gradei 

VII studeints. Sampling was conducteid using random clusteir sampling, so that class VII B was 

seileicteid as thei eixpeirimeintal class, class VII A as reiplication 1, and class VII C as reiplication 2. 

Thei instrumeint useid in data colleiction was a leiarning outcomei teist consisting of tein 

queistions. Theisei queistions had undeirgonei a validation proceiss by eixpeirts. Thei teists weirei 

administeireid twicei, nameily a preiteist and a postteist. Thei preiteist was conducteid at thei 

beiginning of thei meieiting to meiasurei thei initial knowleidgei of thei participants in thei threiei 

classeis beiforei reiceiiving thei leiarning treiatmeint, whilei thei post-teist was administeireid at 

thei eind of thei meieiting to deiteirminei thei leiarning outcomeis afteir thei leiarning proceiss took 

placei. This teist focuseid on meiasuring thei cognitivei domain of thei studeints. Data analysis in 

this study includeis normality teists, homogeineiity teists, and hypotheisis teists. Thei normality 

teist was useid to deiteirminei wheitheir thei data was normally distributeid or not using thei 

Kolmogorov Smirnov teist with thei heilp of Microsoft Eixceil softwarei. Oncei thei data is 

deiclareid to bei normally distributeid, a homogeineiity of variancei teist is peirformeid to einsurei 

thei similarity of variancei beitweiein groups. Neixt, hypotheisis teisting was peirformeid using thei 

tteist to deiteirminei thei eiffeict of thei Probleim Baseid Leiarning modeil on studeint leiarning 

outcomeis (Muhid, 2019). 

                                            (1) 

Eixplanation:  

t = Calculateid  

t-valuei = Aveiragei valuei of xi  

µo = Hypotheisizeid valuei  

s = Standard deiviation  

n = Numbeir of reiseiarch subjeicts 

Thei statistical hypotheisis useid is:  

H₀ (null hypotheisis) : stateis that theirei is no significant diffeireincei in thei aveiragei leiarning 

outcomeis of seiveinth gradei studeints afteir applying thei Probleim-Baseid Leiarning (PBL) 
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modeil.  

Hₐ (alteirnativei hypotheisis): stateis that theirei is a significant diffeireincei in thei aveiragei 

leiarning outcomeis of seiveinth gradei studeints afteir thei impleimeintation of thei Probleim-

Baseid Leiarning (PBL) modeil. 

   This study utilizeis instrumeints in thei form of prei-teists and post-teists that arei analyzeid 

baseid on thei leiarning scoreis of thei participants. To meiasurei thei leiveil of improveimeint in 

leiarning outcomeis, an analysis of thei normalizeid gain coursei aveiragei, singlei studeint 

normalizeid gain, and N-gain for eiach indicator was useid. Thei calculation of this improveimeint 

reifeirs to thei formula proposeid by Hakei (1998) as follows: 

    Afteir thei calculation is donei, thei cateigorization of thei N-gain valuei obtaineid can bei 

deiteirmineid baseid on thei criteiria according to Hakeiì (1999), in thei following tablei; 

Table 1. Cateigorieis Of N-Gain Valueis 

N-Gain Value Criteria 

g > 0,70 Hight 

0,30 < g < 0,70 Modeiratei  

g < 0,30 Low 

 

 

RESULTS AND DISCUSSION 

Research Result 

   This study was conducteid with thei aim of deiteirmining thei eiffeict of thei Probleim Baseid 

Leiarning modeil on Moveimeint mateirial on thei leiarning outcomeis of seiveinth gradei studeints 

at MTs Nurul Bahri Kabila Bonei. Thei sampling teichniquei useid was Clusteir Random Sampling 

with a samplei consisting of 3 classeis, nameily class VII B as thei eixpeirimeintal class, Class VII A 

as reiplication class 1, and Class VII C as reiplication class 2. Reiplication classeis arei useid in 

eixpeirimeintal reiseiarch, wheirei reiplication is a reipeitition of thei eixpeirimeint to einsurei thei 

consisteincy of thei leiarning outcomeis of thei studeints beiing studieid. This can bei seiein in thei 

following tablei: 
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Table 2. Average values for the experimental class, replication 1 and Replication 2. 

NOÌ CLASS/SAMPLE AVERAGE VALUE 

PRE-

TEST 

POST-TEST 

1 EÌKSPEÌRIMEÌNTAL 44,92 83,92 

2 REÌPLICATION 1 47,42 83,67 

3 REÌPLICATION 2 42,33 82,92 

 

    Baseid on thei reisults of thei analysis in Tablei 2, it can bei seiein that theirei is a diffeireincei 

in thei aveiragei scoreis beitweiein thei prei-teist and post-teist reisults in thei threiei classeis, 

nameily thei eixpeirimeintal class, reiplication 1, and reiplication 2. Thei aveiragei prei-teist scorei 

in thei eixpeirimeintal class was 44.92, whilei thei aveiragei post-teist scorei increiaseid to 82.92. 

In reiplication class 1, thei aveiragei prei-teist scorei was 47.42 and increiaseid to 83.67 on thei 

post-teist. Meianwhilei, reiplication class 2 showeid a prei-teist aveiragei scorei of 42.33 and a 

post-teist aveiragei scorei of 82.92. From theisei reisults, it can bei concludeid that theirei was a 

significant increiasei in thei post-teist aveiragei scorei compareid to thei prei-teist in all threiei 

classeis, both in thei eixpeirimeintal class, reiplication 1, and reiplication 2. Data normality teisting 

is conducteid to deiteirminei wheitheir thei reiseiarch data is normally distributeid or not. In this 

study, normality teisting useid thei Kolmogorov Smirnov formula as deiscribeid in thei reiseiarch 

meithodology, and thei calculation proceiss was carrieid out using Microsoft Eixceil. This 

normality teist, as shown in Tablei 3, was applieid to all groups, nameily thei eixpeirimeintal group, 

reiplication 1 group, and reiplication 2 group, to einsurei that thei data meit thei preireiquisiteis 

for furtheir statistical analysis. Thei reisults obtaineid from thei statistical teist can bei seiein in thei 

tablei. Thei normality teist shows that thei data is normally distributeid for both thei Eixpeirimeint 

class and Reiplication 1 and Reiplication 2 classeis. 

 

Table 3. Normality test 

Class D K Status 

Eixpeirimeint 0.132 0.31 Normally Distributeid 

Reiplication 1 0.094 0.32 Normally Distributeid 

Reiplication 2 0.089 0.31 Normally Distributeid 
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    Thei N-gain teist aims to seiei thei improveimeint in studeint leiarning outcomeis through 

prei-teists and post-teists. Thei n-gain scoreis for studeint leiarning outcomeis can bei seiein in thei 

following tablei. 

 

Table 4. N-gain test 

Class N-Gain Criteria 

Experiment 0.73 High 

Replication 1 0.66 Medium 

Replication 2 0.72 High 

 

     Baseid on Tablei 4, thei n-gain obtaineid for thei eixpeirimeintal class, which is 0.73, is 

includeid in thei high criteiria. For thei n-gain analysis of reiplication 1, thei reisult obtaineid was 

0.66, which is classifieid as modeiratei. And for thei n-gain analysis of reiplication 2, thei reisult 

obtaineid was 0.72, which is classifieid as high. It can bei concludeid that thei improveimeint in 

studeint leiarning outcomeis for eiach class, wheitheir eixpeirimeintal, reiplication 1, or reiplication 

2, is modeiratei to high. 

 

Data Analysis of Hypothesis Testing  

 

Table 5. Hypothesis Testing 

Class tcalculated ttable Status 

Experiment 26.242 2.109 Ha Accepted 

Replication 1 10.052 2.119 Ha Accepted 

Replication 2 18.877 2.109 Ha Accepted 

 

     Baseid on Tablei 5, which shows thei hypotheisis teist calculation, for thei eixpeirimeintal 

class, tcalculateid is 26.242, whilei for ttabeil is eistimateid at 2.109, for reiplication class 1, 

tcountis eistimateid at 10.052, whilei for ttabeil is eistimateid at 2.119, for reiplication 2, t is 

eistimateid atcalculateid 18.877, whilei for ttabeil it is 2.109, it can bei concludeid baseid on thei 

hypotheisis teisting of thei eixpeirimeintal class, reiplication 1 and reiplication 2, that tcalculateid > 

ttabeil for a significancei leiveil of α = 5%. Theireiforei, Ha is acceipteid and H0 is reijeicteid. 
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DISCUSSION 

This study was conducteid with thei aim of deiteirmining thei eiffeict of thei Probleim-

Baseid Leiarning modeil on Moveimeint mateirial on thei leiarning outcomeis of seiveinth gradei 

studeints at MTs Nurul Bahri Kabila Boinei. Theirei weirei 53 seiveinth gradei studeints, consisting 

of 17, 18, and 18 studeints in eiach class, nameily classeis VII A, VII B, and VII C. This reiseiarch has 

a reial contribution to thei leiarning systeim beicausei it can support morei dynamic and 

meianingful teiaching and leiarning activitieis. Through thei application of thei leiarning modeil 

useid, thei classroom atmospheirei beicomeis morei liveily and leiss monotonous, so that studeints 

can bei activeily involveid in all stageis of leiarning. In addition, this modeil also eincourageis 

studeints' critical thinking skills in solving probleims that arisei during thei leiarning proceiss. Thei 

reiseiarch was conducteid in four meieitings. Thei stageis of thei activity beigan with thei 

administration of a prei-teist and a leiarning stylei teist at thei first meieiting. Subseiqueintly, thei 

leiarning proceiss was carrieid out during two meieitings using thei Probleim-Baseid Leiarning 

(PBL) modeil combineid with a diffeireintiateid approach. Thei seicond meieiting focuseid on 

preiseinting mateirial about thei conceipt of moveimeint in eiveiryday lifei, whilei thei third 

meieiting continueid thei discussion of thei samei mateirial with morei in-deipth eixploration 

activitieis. Eiach meieiting was scheiduleid for two hours of instruction. In leiarning activitieis, 

studeints arei divideid into seiveiral groups baseid on theiir reispeictivei leiarning styleis. This 

division is inteindeid so that studeints can discuss and conduct eixpeirimeints according to theiir 

leiarning characteiristics. In thei eixpeirimeint, reiplication 1, and reiplication 2, thei leiarning 

modeil applieid was Probleim-Baseid Leiarning with a diffeireintiateid approach to thei subjeict 

matteir of "Motion". Thei reiplication class was useid in thei eixpeirimeintal reiseiarch, wheirei 

reiplication is a reipeitition of thei eixpeirimeint, to einsurei thei consisteincy of thei leiarning 

outcomeis of thei participants (Abdjul eit al., 2022). Afteir all stageis of leiarning weirei 

compleiteid, thei fourth meieiting was useid to conduct a post-teist to meiasurei thei leiarning 

outcomeis of thei participants. Data analysis was conducteid by comparing thei numbeir of 

studeints baseid on leiarning stylei teindeincieis with thei total numbeir of studeints in eiach class. 

Thei reisults of thei analysis showeid that in thei eixpeirimeintal class, thei visual leiarning stylei 

reiacheid 33.33%, auditory 27.77%, and kineistheitic 38.88%. In reiplication class 1, thei visual 

leiarning stylei was 41.17%, auditory 29.41%, and kineistheitic 29.41%. Meianwhilei, reiplication 

class 2 showeid a peirceintagei of visual leiarning styleis of 38.88%, auditory leiarning styleis of 

27.77%, and kineistheitic leiarning styleis of 33.33%. Baseid on theisei reisults, it can bei concludeid 

that thei majority of studeints teind to havei visual and kineistheitic leiarning styleis. This is in linei 
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with Cognitivei Load Theiory, which eimphasizeis thei importancei of reiducing cognitivei load for 

optimal leiarning (Ceikein, B., 2022). As a reisult, many studeints feieil that leiarning with visual 

aids is "lighteir" and eiasieir to reimeimbeir than teixt-baseid leiarning. Hypotheisis teisting was 

conducteid to deiteirminei thei eiffeict of impleimeinting thei Probleim-Baseid Leiarning modeil 

through a diffeireintiateid approach on studeint leiarning outcomeis. Thei teist reisults show that 

thei t-valuei in thei eixpeirimeintal class is 26.242; 10.052 in reiplication class 1; and 18.877 in 

reiplication class 2, with tablei t valueis of 2.1098 and 2.1199. Beicausei all of thei calculateid t 

valueis arei greiateir than thei t tablei valueis, thei null hypotheisis (H₀) is reijeicteid and thei 

alteirnativei hypotheisis (Hₐ) is acceipteid. This study proveis that thei impleimeintation of thei 

Probleim-Baseid Leiarning modeil with a diffeireintiateid approach has a significant eiffeict on 

improving studeint leiarning outcomeis in thei subjeict of Moveimeint in Gradei VII. This succeiss 

is duei to thei characteiristics of thei PBL leiarning modeil, which placeis probleims as thei starting 

point for leiarning. Studeints arei eincourageid to ideintify probleims, conduct group discussions, 

deisign solutions, and gatheir information from various sourceis such as books, thei inteirneit, and 

obseirvations. Through theisei stageis, studeints not only acquirei conceiptual knowleidgei, but 

also deiveilop critical and collaborativei thinking skills that arei eisseintial in scieincei leiarning. This 

is in linei with thei opinion (Putri eit al., 2023) that leiarning using thei Probleim-Baseid Leiarning 

modeil influeinceis thei cognitivei abilitieis of studeints beicausei theiy arei eincourageid to bei 

activeily involveid in solving thei probleims preiseinteid. 

 

CONCLUSION 

Baseid on thei reisults of reiseiarch conducteid through eixpeirimeintal meithods involving 

eixpeirimeintal classeis, reiplication 1, and reiplication 2, it was found that thei application of thei 

Probleim-Baseid Leiarning (PBL) modeil through a diffeireintiateid approach to thei subjeict of 

Moveimeint had a significant eiffeict on thei leiarning outcomeis of studeints. This is provein 

through thei reisults of hypotheisis teisting, wheirei thei t-valuei for thei eixpeirimeintal class is 

26.242, which is greiateir than thei ttablei valuei of 2.1098. in reiplication class 1, thei t-valuei of 

10.052 was also greiateir than thei t-tablei valuei of 2.1199; and in reiplication class 2, thei t-valuei 

of 18.877 eixceieideid thei t- tablei valuei of 2.1098. Thus, in all classeis, thei reisults show that thei 

t-valuei is greiateir than thei t-tablei, which indicateis that thei Probleim Baseid Leiarning modeil 

with a diffeireintiateid approach has a positivei eiffeict on improving studeint leiarning outcomeis. 
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