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Abstract - Problems in the learning process are that many students lack focus and lack motivation to learn when the teacher delivers 

the material. The cause is one of the learning models that is less interactive, where teachers often use a one-way learning approach. In 

addition, teachers have not mastered or utilized more interactive learning media outside of using PowerPoint. This condition not only 

reduces the effectiveness of learning, but also has a negative impact on students' critical thinking. The purpose of this study was to 

analyze the effect of implementing the Problem Based Learning model assisted by Augmented Reality media on students' critical 

thinking in Computer Engineering and Networking subjects at state vocational high school 1 Bukittinggi. This study is included in the 

type of qualitative research with an experimental method, using the Quasi Experimental Design model in the form of Nonequivalent 

Control Group Design. The subjects of this study were all class XI TJKT students in the 2024/2025 academic year. Based on the results 

of the data analysis, it shows a significant effect of the application of the Problem Based Learning model assisted by Augmented Reality 

media on the critical thinking of Computer Engineering and Networking students with a contribution of 73.65%.  
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I. INTRODUCTION 

Merdeka curriculum is an educational approach designed to 

provide freedom and flexibility to students in the learning 

process. Through this approach, students are given the 

opportunity to learn independently, exploring various topics 

that suit their interests, talents, and needs, so that their potential 

can develop optimally. This approach also aims to train 

students to be more skilled in critical thinking, namely the 

ability to analyze, evaluate, and solve various problems 

logically and creatively. With the Independent Curriculum, 

students are not only passive participants in learning, but also 

actively contribute to the process, which ultimately equips them 

with the skills to face real-world challenges effectively [1] . 

Critical thinking is one of the important skills that individuals 

must have to face various challenges in the modern era [2]. This 

ability involves a process of in-depth analysis of an idea or 

information with the aim of obtaining relevant, accurate, and 

accountable knowledge. In critical thinking, individuals do not 

only receive information, but also test its validity and reliability 

through various perspectives. 
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This process includes the a lbility to eva llua lte a lrguments, 

identify hidden a lssumptions, a lnd consider the implica ltions of 

decisions ta lken. Thus, critica ll thinking is not only a lbout 

understa lnding a ln idea l, but a llso a lbout processing a lnd ma lna lging 

informa ltion logica llly a lnd systema ltica llly to produce a lpproprialte 

a lnd useful solutions in va lrious situa ltions [3] . Critica ll thinking 

skills a lre very importa lnt skills for students to fa lce a l world tha lt 

is consta lntly cha lnging a lnd full of complex cha lllenges. By 

thinking critica llly, students ca ln a lna llyze situa ltions, eva llua lte 

va lrious options, a lnd ma lke the right decisions ba lsed on logica ll 

thinking a lnd a lccura lte informa ltion. Therefore, the role of 

tea lchers is very crucia ll in crea lting a l dyna lmic a lnd inspiring 

lea lrning environment. Tea lchers need to a lpply intera lctive 

lea lrning methods, such a ls group discussions, ca lse studies, a lnd 

colla lboraltive projects, which alllow students to be alctively 

involved in the lea lrning process. Through this a lpproa lch, 

students not only understa lnd the subject ma ltter theoretica llly, 

but a lre a llso tra lined to relalte it to reall contexts, solve problems, 

a lnd express their idea ls critica llly a lnd crea ltively. However, in 

rea llity, the a lpplica ltion of critica ll thinking skills in the world of 

educa ltion toda ly is still rela ltively low. This shows the need for 

a l pa lra ldigm shift in lea lrning, where the focus is not only on the 

tra lnsfer of knowledge, but a llso on the development of high-

level thinking skills tha lt a lre importa lnt provisions for students' 

futures. [3] . 

Severa ll fa lctors contribute to this low a lbility, including 

students' tendency to memorize ma lteria ll ra lther tha ln understa lnd 

it. Resea lrch by Sia lnturi upports this, showing tha lt there is a l la lck 

of student response, such a ls a l la lck of questions a lnd opinions 

submitted by students [2]. This indica ltes tha lt students tend to 

focus more on the tea lcher's expla lna ltion without a lna llyzing, 

criticizing, or eva llua lting the informa ltion presented [4] . Critica ll 

thinking skills ca ln be improved through the a lpplica ltion of 

lea lrning models specifica llly designed to encoura lge students to 

a lctively think a lnd solve problems. One lea lrning model tha lt ha ls 
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proven effective in developing these skills is Problem Ba lsed 

Lea lrning. This model focuses on providing rea ll problems a ls a l 

sta lrting point for lea lrning, which encoura lges students to 

explore informa ltion, a lna llyze da lta l, a lnd find crea ltive solutions 

independently or colla lboraltively. This sta ltement is supported 

by the results of resea lrch conducted Muslim which shows tha lt 

the a lpplica ltion of Problem Ba lsed Lea lrning significa lntly 

improves students' critica ll thinking skills compa lred to 

conventiona ll lea lrning methods[5]. The study a llso revea lled tha lt 

students involved in Problem Balsed Lea lrning beca lme more 

skilled a lt eva llua lting informa ltion, constructing logica ll 

a lrguments, a lnd ma lking decisions ba lsed on ma lture a lna llysis, 

which shows tha lt the a lpplica ltion of the Problem Ba lsed 

Lea lrning model in lea lrning ca ln improve students' ma lstery of 

concepts a lnd increa lse their Critica ll Thinking. 

Problem Balsed Lea lrning a ln innova ltive lea lrning a lpproalch 

tha lt ma lkes problems the core of the lea lrning process. In this 

model, students a lre fa lced with reall or contextua ll problems tha lt 

a lre releva lnt to the lea lrning topic, which serve a ls a l stimulus for 

exploring knowledge. This process encoura lges students to 

a lna llyze problems in depth, develop inquiry skills, a lnd design 

crea ltive a lnd logica ll solutions. Through Problem Ba lsed 

Lea lrning, students not only ga lin a l conceptua ll understa lnding of 

the ma lteria ll, but a lre a llso tra lined to think critica llly, integra lte 

va lrious sources of informa ltion, a lnd work colla lbora ltively in 

groups. This a lpproalch a llso helps students hone effective 

problem-solving skills, which a lre importa lnt provisions for 

fa lcing rea ll-world cha lllenges. By pla lcing students a ls a lctive 

subjects in lea lrning, Problem Ba lsed Lea lrning motiva ltes them 

to be more involved, ta lke responsibility for the lea lrning 

process, a lnd significa lntly improve their high-level thinking 

skills. [6] . Problem Ba lsed Lea lrning ca ln be combined with 

lea lrning medial to ma lke the lea lrning process more fun a lnd 

interesting. Lea lrning media l refers to a lnything tha lt ca ln be used 

to convey lea lrning messa lges from educa ltors to students, with 

the a lim of crea lting a l lea lrning experience tha lt ca ln a lttra lct 

a lttention, a lrouse interest, stimula lte thinking, a lnd influence 

students' feelings. [7] . 

Ba lsed on the results of observa ltions conducted during the 

implementa ltion of Educa ltiona ll Field Pra lctice a lt SMK Negeri 1 

Bukittinggi in the Computer Network Engineering a lnd 

Telecommunica ltions Depa lrtment in June - December 2023, it 

wa ls found tha lt during fa lce-to-fa lce lea lrning, especia llly in the 

Computer a lnd Network Engineering subject, ma lny students 

were still less focused when the tea lcher delivered the ma lteria ll. 

This is due to the limited use of intera lctive media l by tea lchers, 

who still rely on a l one-wa ly lea lrning model. ALs a l result, group 

a lctivities become pa lssive, less critica ll, a lnd not crea ltive, which 

ha ls a ln impa lct on the low level of Student Critica ll Thinking . 

The low level of Student Critica ll Thinking will a lffect their 

lea lrning outcomes, such a ls the gra ldes obta lined on network 

ma lteria ll, types of ca lbles, a lnd fiber optic work tools in cla lss XI 

TJKT. This ca ln be seen from the lea lrning outcomes of students, 

where most of them do not a lchieve the Lea lrning Objective 

ALchievement Criteria l (KKTP) with a l score of 80. 

One of the lea lrning media l permitted a lt SMK Negeri 1 

Bukittinggi during the lea lrning process is the sma lrtphone 

intera lctive lea lrning media l tha lt ca ln be used for TKJ subjects on 

networks, ca lble types, a lnd fiber optic work tools, na lmely 

intera lctive lealrning media l ba lsed on ALugmented Rea llity 

technology. Augmented Reality (AR) is a technology that 

allows combining two or three-dimensional virtual objects into 

a real environment, then displaying or projecting them directly 

in real time[8].  One of the pla ltforms tha lt supports the 

widesprea ld use of ALR is ALndroid, al mobile operalting system 

developed by Google. Referring to the expla lna ltion a lnd 

problems tha lt ha lve been expla lined, the a luthor is interested in 

conducting a l study entitled The Effect of Problem Ba lsed 

Lea lrning Model with the help of ALugmented Rea llity Media l on 

Students' Critica ll Thinking in Computer Engineering a lnd 

Network Subjects. 

II. METHOD 

This resea lrch is included in the type of qua llita ltive resea lrch 

with experimenta ll methods. The experimenta ll method a lims to 

identify the influence tha lt occurs between two or more 

va lria lbles. The experimenta ll resea lrch method is a ln a lpproa lch 

used to investiga lte the effect of a l trea ltment on other va lria lbles 

in controlled a lnd structured conditions [9]. The type of design 

used in this study is the Qua lsi Experimenta ll Design with the 

Nonequiva llent Control Group Design model . In this design, 

there a lre two groups tha lt a lre given a l pretest to mea lsure the 

initia ll conditions a lnd to find out whether there is a l difference 

between the experimenta ll group a lnd the control group. The 

pretest results a lre considered good if the experimenta ll group's 

va llues do not show a l significa lnt difference with the control 

group[10]. This resealrch wa ls conducted alt Sta lte Voca ltiona ll 

School 1 Bukittinggi. 

This study involved two groups, na lmely the experimenta ll 

group a lnd the control group. The experimenta ll group will be 

trea lted with the a lpplica ltion of the Problem Ba lsed Lea lrning 

model using ALugmented Rea llity (ALR) Media l, while the control 

group will follow the conventiona ll lea lrning model. 

The following is a l description of the Nonequiva llent Control 

Group Design resea lrch design [9] : 

 
Figure1. Nonequl iva llent Control Group Design 

Informa ltion : 

O 1 = pretest experimenta ll group 

O 2 = posttest of experimenta ll group 

O 3 = pretest control group 

O 4 = control group posttest 

X = lea lrning with PBL model trea ltment a lssisted by ALR media l 

 

In this study, the instruments used were pretest a lnd posttest 

questions consisting of 20 questions. These questions ha lve 

been tested to mea lsure va llidity, relia lbility, discrimina ltion, a lnd 

level of difficulty. The posttest lea lrning outcome da lta l of 

students in the experimenta ll group were a lna llyzed to mea lsure 

the increa lse in students' Critica ll Thinking before a lnd a lfter 

lea lrning, in order to see the extent of the influence of the use of 

ALugmented Rea llity lea lrning media l . Student lea lrning outcome 

da lta l were a lna llyzed using the N-Ga lin test to determine the 

increa lse in students' understa lnding a lfter being given trea ltment, 

na lmely the a lpplica ltion of the Problem Ba lsed Lea lrning model 
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with the help of ALugmented Rea llity media l [11]. In a lddition, the 

hypothesis test (t-test) wa ls used to eva llua lte the difference in 

a lvera lge scores between sa lmple groups significa lntly. Before the 

hypothesis test wa ls ca lrried out, the norma llity a lnd homogeneity 

tests were first ca lrried out to consider the fea lsibility of 

implementing the hypothesis test[12]. 

The following is the Cohen's d effect size formula l 

used in this study: 

 

d =
M2  −  M1

Spooled

 

informa ltion : 

d     = cohen's d effect size 

M 1   = a lvera lge pretest score 

M 2   = a lvera lge posttest score 

S pooled   = pooled sta lnda lrd devia ltion 

 

The combined sta lnda lrd devia ltion ca ln be ca llcula lted 

using the following equa ltion: 

Spooled = √
SD1

2  +  SD2
2

2
 

 

Informa ltion : 

SD1 = va lria lnce of pretest scores 

SD2 = va lria lnce of posttest scores 

III. RESULTS ALND DISCUSSION 

 

This study involved students of group XI TJKT SMK 

Negeri 1 Bukittinggi, consisting of 32 students in the 

experimenta ll group a lnd 32 students in the control group. The 

purpose of this study wa ls to a lna llyze the effect of the a lpplica ltion 

of the Problem Ba lsed Lea lrning model supported by ALugmented 

Rea llity media l on students' Critica ll Thinking in Computer a lnd 

Network Engineering subjects a lt SMK Negeri 1 Bukittinggi. 

 

A. Results 

Problem Ba lsed Lea lrning model supported by 

ALugmented Rea llity media l in this study wa ls a lna llyzed ba lsed on 

the a lvera lge increa lse in student scores, which were tested using 

the N-Ga lin test a lnd hypothesis test. 

 

Figure 2Dialgra lm of the ALvera lge Va llues of the Experimentall Group alnd the 

Control Group 

Ba lsed on Figure 2, the a lvera lge pretest score in the 

experimenta ll group wa ls 51.87, while in the control group it wa ls 

50.78. The purpose of this pretest wa ls to mea lsure students' 

initia ll understa lnding of the introduction to fiber optic 

equipment ma lteria ll. The a lvera lge posttest score in the 

experimenta ll group wa ls 70.31, while in the control group it 

rea lched 63.48. This posttest wa ls given to a lssess the extent of 

students' understa lnding of the ma lteria ll a lfter the lea lrning wa ls 

completed. 

Before conducting the N-Ga lin test a lnd hypothesis test, the 

first step is to conduct a l norma llity test to check whether the da lta l 

obta lined is norma llly distributed. Then, conduct a l homogeneity 

test to ensure whether the da lta l from va lrious groups ha lve the 

sa lme va lria lnce. 

The results of this study include testing the hypothesis of 

the effect of implementing the Problem Ba lsed Lea lrning model 

with the help of ALugmented Rea llity media l on students' Critica ll 

Thinking . In a lddition, N-Ga lin score testing wa ls a llso ca lrried 

out to eva llua lte the increa lse in student understa lnding a lfter the 

Problem Ba lsed Lea lrning model wa ls implemented with the help 

of ALugmented Rea llity media l. [12] . 

TALBLE I 

HYPOTHESIS TEST 

t-test for Equallity of Mea lns 

 T Df Sig 

(2-

taliled) 

Mealn 

Difference 

Std. Error 

Difference 

Equall 

valrialnces 

alssumed 

2.94 62 .005 6.87500 2.33719 

Equall 

valrialnces 

not 

alssumed 

2.94 61.70 .005 6.87500 2.33719 

 

Hypothesis testing wa ls conducted using the 

independent sa lmple test method becaluse the student lea lrning 

outcome da lta l ha ld been norma llly distributed a lnd homogeneous. 

Ba lsed on Talble 1, the sig va llue (2-ta liled) is 0.005, which is 

sma lller tha ln 0.05. These results show a l significa lnt influence 

between the dependent va lria lble a lnd the independent va lria lble, 

indica lting tha lt the difference in trea ltment given to ea lch va lria lble 

ha ls a l significa lnt influence. So it caln be concluded tha lt Ha l is 

a lccepted a lnd H0 is rejected. For the ca llcula lted t va llue> t ta lble 

(2.942> 1.670) where the t ta lble is obta lined a lt α = 5% with (df) 

= 62, the t ta lble is 1.670. Beca luse the ca llcula lted t> t ta lble, Ha l 

is a lccepted [13] . 

Hipotesis null adalah pernyataan yang menunjukkan 

tidak adanya perbedaan, pengaruh, atau efek dalam suatu 

penelitian. Oleh karena itu, hipotesis ini juga disebut sebagai 

hipotesis nihil, yang menegaskan ketiadaan perubahan atau 

hubungan yang signifikan. Hipotesis alternatif (Ha) merupakan 

kebalikan dari hipotesis null, yaitu hipotesis yang menyatakan 

adanya perbedaan, pengaruh, efek, atau hubungan tertentu. 

Hipotesis ini menunjukkan bahwa terdapat sesuatu yang 

signifikan dengan berbagai kemungkinan alternatif [15]. 

H0 : There wa ls no significa lnt positive influence between 

the a lpplica ltion of the Problem Ba lsed Lea lrning 

lea lrning model with the help of ALugmented Rea llity 

media l on the Critica ll Thinking of group XI students 

in the Computer a lnd Network Engineering subject a lt 

SMK Negeri 1 Bukittinggi. 

Hal : AL significa lnt positive influence wa ls found between 

the a lpplica ltion of the Problem Ba lsed lea lrning model 
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Lea lrning with the help of ALugmented Rea llity media l 

on Critica ll Thinking of group XI students in 

Computer a lnd Network Engineering subjects a lt 

SMK Negeri 1 Bukittinggi. 

TALBLE II 

N-GALIN TEST 

 N Minimum Malximum Mealn Std 

Difference 

N-Galin 

Experiment 

32 .10 .73 .3828 .02973 

N-Galin 

Control 

32 -.25 .64 .2408 .03496 

Ba lsed on the results of the a lna llysis of ta lble 2, the N-

Ga lin test of the experimenta ll group wa ls 0.38, it caln be 

concluded tha lt the ca ltegory of the N-Ga lin Score division is 

included in the modera lte ca ltegory. Mea lnwhile, the a lvera lge N-

Ga lin score for the control group wa ls 0.24, which is included in 

the low ca ltegory. Therefore, it is concluded tha lt the a lpplica ltion 

of the Problem Ba lsed Lea lrning model with the help of 

ALugmented Rea llity media l is effective in improving students' 

Critica ll Thinking . 

To mea lsure the extent to which the Problem Ba lsed 

Lea lrning model influences with the help of ALugmented Rea llity 

media l on the Critica ll Thinking of group XI students in the 

Computer a lnd Network Engineering subject alt SMK Negeri 1 

Bukittinggi, a ln effect size test ca ln be ca lrried out . [14] . 

 

Cohen's d = (70.31 – 63.43.875) ⁄ 9.340656 = 0.7365 * 100% = 

73.65% 

 

So from the ca llcula ltion using this formula l, the 

Cohen's d va llue obta lined is 73.65%. If we look a lt the criteria l 

ta lble, it ca ln be concluded tha lt the Cohen's d effect size va llue is 

included in the modera lte criteria l. 

B. Discussion 

The results of the norma llity ca llcula ltion show tha lt the 

control group dalta l ha ls a l pretest significa lnce va llue of 0.200 alnd 

a l posttest of 0.102, which indica ltes tha lt the da lta l is norma llly 

distributed. Mea lnwhile, the experimenta ll group da lta l ha ls a l 

pretest significa lnce va llue of 0.068 alnd a l posttest of 0.080, so 

the da lta l is a llso decla lred norma llly distributed. Thus, both da lta l 

from the control group a lnd the experimenta ll group a lre in al 

norma ll distribution. Furthermore, the results of the 

homogeneity test in the ta lble show a l significa lnce va llue of 

0.986, where this va llue is grea lter tha ln 0.05, so the da lta l ha ls al 

uniform or homogeneous va lria lnce. 

ALccording to the da lta l a lna llysis conducted using SPSS 

version 25.0, the sig va llue (2-ta liled) obta lined wa ls 0.005, 

which is sma lller tha ln 0.05. This result indica ltes tha lt al 

significa lnt influence wa ls found between the dependent 

va lria lble a lnd the independent va lria lble, a lnd shows tha lt different 

trea ltments on ea lch va lria lble ha lve a l significa lnt impa lct. Thus, it 

ca ln be concluded tha lt Ha l is a lccepted alnd H0 is rejected. For 

the va llue of t count> t ta lble (2.942> 1.695) where t ta lble is 

obta lined a lt α = 5% with (df) = 62, it is obtalined for t ta lble of 

1.695. Becaluse t count> t ta lble, then Ha l is a lccepted. This 

indica ltes tha lt the a lpplica ltion of the Problem Ba lsed Lea lrning 

lea lrning model ha ls a l positive a lnd significa lnt influence with 

the help of ALugmented Rea llity media l on Critica ll Thinking of 

cla lss XI students in the Computer a lnd Network Engineering 

subject a lt SMK Negeri 1 Bukittinggi. 

The results of the N-Ga lin test showed tha lt the 

a lvera lge N-Ga lin score for the experimenta ll group wa ls 0.38, 

which is included in the medium ca ltegory. Mea lnwhile, the 

a lvera lge N-Ga lin score for the control group wa ls 0.24, which is 

included in the low ca ltegory. Ba lsed on these results, it ca ln be 

concluded tha lt the a lpplica ltion of the Problem Ba lsed Lea lrning 

model with the help of ALugmented Rea llity media l is effective 

in improving students' Critica ll Thinking . 

To mea lsure the level of influence of the Problem 

Ba lsed Lea lrning model with the help of ALugmented Rea llity 

media l on students' Critica ll Thinking , a ln effect size test wa ls 

conducted using Cohen's d va llue a ls a ln indica ltor. The 

ca llcula ltion results showed a l Cohen's d va llue of 73.65%. This 

indica ltes tha lt the a lpplica ltion of the Problem Ba lsed Lea lrning 

model with the help of ALugmented Rea llity media l is effective 

in improving students' Critica ll Thinking . So it ca ln be 

concluded tha lt the Problem Ba lsed Lea lrning model a lssisted by 

ALugmented Rea llity media l ha ls a ln influence of 73.65% with a l 

modera lte ca ltegory on students' Critica ll Thinking in the 

Computer a lnd Network Engineering subject a lt SMK Negeri 1 

Bukittinggi. 

This result is in line with the resea lrch conducted by 

Andriani and A. Ramadani  . In this study, the ALugmented 

Rea llity va lria lble ga lve a ln influence of 75.2% on students' 

Critica ll Thinking , which shows tha lt the a lpplica ltion of 

ALugmented Rea llity media l ca ln improve students' Critica ll 

Thinking [17]. This finding is a llso in line with the resea lrch 

conducted by Fannisa Rahmadani. In this study, 95% 

influenced students' critica ll thinking in science lea lrning on 

hea lt ma lteria ll in group V of SDN 77, Centra ll City, 

Goronta llo[18]. 

Ba lsed on the results of the resea lrch tha lt ha lve been 

described, it caln be concluded tha lt the a lpplica ltion of the 

Problem Ba lsed Lea lrning lea lrning model a lnd technology-ba lsed 

lea lrning media l, such a ls ALugmented Rea llity , ha ls a l significa lnt 

positive impa lct on improving students' Critica ll Thinking. This 

resea lrch is releva lnt to the resea lrch conducted, where the use of 

the Problem Ba lsed Lea lrning model with the help of ALugmented 

Rea llity media l in Computer Engineering a lnd Network subjects 

ha ls been proven to significa lntly improve students' Critica ll 

Thinking . 

IV. CONCLUSION 

This research proves that the Problem Based Learning 

model assisted by Augmented Reality media has a positive and 

significant effect on the critical thinking abilities of Computer 

and Network Engineering students at SMK Negeri 1 

Bukittinggi. The average post-test score for the experimental 

class (70.31) was higher than the control class (63.43), with an 

influence level of 73.65% in the medium category. The 

statistical test results show a sig (2-tailed) of 0.005 and the 

calculated t (2.942) is greater than the t table (1.670), so this 

method is proven to be effective.Future research could explore 

other variables that might influence the effectiveness of the 

Augmented Reality-based Problem Based Learning model, 

such as learning motivation or problem solving skills. 
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