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Abstract: The use of learning models and media that do not comply with the 
process standards in Permendikbudristek Number 16 of 2022 has an impact 
on low student learning outcomes. This study examines the effectiveness of 
the AR-assisted PBL Model on the learning outcomes of Class V Science at 
Gugus Mawar Elementary School, Semarang City compared to the teacher-
assisted PBL Model assisted by PPT. This study is included in the type of 
experimental research with a quasi-experimental research design in the form 
of Nonequivalent Control Group Design. The population in this study were 
77 class V students of Gugus Mawar Elementary School using the purposive 
sampling technique. In this study, SDN Kemijen 02 acted as the 
experimental class and SDN Kemijen 01 as the control class. The results of 
the t-test obtained a sig value of 0.000, which is less than 0.05 so that Ho is 
rejected and Ha is accepted. This is supported by the results of the N-Gain 
test for the experimental class of 0.58 and the control class of 0.50. So it can 
be concluded that the AR-assisted PBL Model is more effective than the PPT-
assisted teacher version of the PBL Model on the learning outcomes of class 
V of Gugus Mawar Elementary School. 
 
 
Keywords: Augmented Reality; Learning Outcomes; Learning Models; 
Problem-Based Learning; Science 

  

Introduction 
 

Education is an important component in building 

quality human resources. Education aims to develop the 
potential of students to become people who believe and 
fear God Almighty, have noble character, are healthy, 
knowledgeable, capable, creative, independent, and 
become democratic and responsible citizens as stated in 
Law No. 20 of 2003 concerning the National Education 
System. To realize these educational goals, the 
government issued Permendikbudristek number 16 of 
2022 concerning education process standards. To 
achieve the learning objectives in the process standards 
article 7 paragraph (2) the learning process is 
recommended to apply problem-based material or real 

contexts and apply the use of information and 
communication technology devices in learning. To 
support learning objectives, the learning process is 
carried out interactively and can be done by interacting 
in a dialogue between teachers and students, as well as 
fellow students; interacting actively with the learning 
environment and collaborating to foster a spirit of 
mutual cooperation, where teachers act as facilitators of 
the learning process and are not the only source of 
learning. However, in reality, there are still several 
schools whose learning processes tend not to be in 

accordance with existing process standards. Among 
them, teachers' limited mastery of the PBL concept 
causes the application of the Problem-Based Learning 
learning model to be less in accordance with the syntax 
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it should be (Mulyadi & Ratnaningsih, 2022). The use of 
learning methods that tend to be centered on teachers 
and the lack of use of technology in supporting the 
learning process which results in low student learning 
outcomes (Ngatman et al., 2025; Hennessy et al., 2022). 

Another problem found is that teachers sometimes 
only use easy learning media or even do not use media 
in the learning process, and teachers still have difficulty 
using the smartphones they have for classroom learning 
(Agustira et al., 2024; Pratidina et al., 2024). Teachers 
sometimes only use smartphones to communicate with 
students to inform them of an announcement or things 
that must be prepared for tomorrow's learning or exams. 
This also happened in class V of Gugus Mawar 
Elementary School, Semarang City which includes SDN 
Kemijen 01, SDN Kemijen 02 and SDN Kemijen 03. 
Based on the results of interviews conducted with class 
V teachers of the Mawar cluster, various problems were 
found, including those related to the learning model, 
where teachers still use learning models that are not in 
accordance with the standards that have been set. Gugus 
Mawar Elementary School has used the independent 
curriculum in its learning process so that the model used 
must be in accordance with the independent curriculum, 
one of which is the problem-based learning model 
(Problem-Based Learning). However, in the application 
of the Problem-Based Learning model, it does not 
contain problems that must be solved by students, so 
this model is applied without containing steps according 
to its syntax (Dewi et al., 2022; Suwandi et al., 2021).  

Another problem is related to the learning method 
where teachers tend to dominate learning by 
emphasizing the lecture method or only giving 
assignments that cause students to feel less enthusiastic 
and get bored quickly, such as playing during the 
learning process, not paying attention when the teacher 
explains, and disturbing friends during learning. 
Another problem is the lack of use of media and 
utilization of technology in the learning process, for 
example, teachers only use PPT which tends to contain 
long sentences or paragraphs with only a few 
visualizations which causes the learning material to be 
less visualized well, such as in the science subject of 
Light and Its Properties, which makes the learning 
process less enjoyable and meaningful, resulting in a 
lack of understanding of students in the learning 
material which has an impact on student learning 
outcomes. Based on the results of the questionnaire and 
interviews, students have difficulty understanding how 
light propagates or interacts with objects around them. 
Those who are hearing words like "refraction", 
"dispersion", or "interference" for the first time sound 
foreign and difficult to understand. Examples that are 
too simple in the book do not provide a sufficient picture 

of more complex light phenomena. Limitations of 
Visualization in textbooks do not always have images or 
diagrams that are clear enough to help students 
visualize abstract concepts.  

Based on the results of learning observations that 
have been carried out in class V of the Mawar cluster, the 
model used in the learning process is Problem-Based 
Learning. The Problem-Based Learning learning process 
is not in accordance with the stages that it should be. 
Based on Arends in the study in the Problem-Based 
Learning model there are 5 syntaxes that must be 
implemented, namely student orientation to the 
problem, organizing students to learn, guiding 
individual or group investigations, developing and 
presenting results, and analyzing and evaluating the 
problem-solving process. In the Problem-Based 
Learning learning process, students should be faced 
with problems to be solved together, to hone and 
improve students' abilities in communicating, 
collaborating, thinking critically and solving problems. 
In reality, this learning process has not been 
implemented in accordance with the learning model 
which causes low student learning outcomes and the 
learning objectives to be achieved are less than optimal. 
Based on the results of observations, SD Cluster Mawar 
already has a Wi-Fi network that can reach the entire 
school environment, each school also has a projector that 
can be used for the learning process and there are also 
computers and laptops to encourage the learning 
process.  

However, the school has not optimized the use of 
learning resources with the help of IT. Where the 
projector is only used occasionally to display images or 
PPT which tend to still contain sentences that are not in 
accordance with the learning objectives to be achieved. 
Gugus Mawar also does not have a computer laboratory 
but has computers and laptops that are only used for 
ANBK activities. Gugus Mawar also does not have an 
IPS laboratory but has a kit (teaching aids and media) to 
do the practice. Teaching aids and media are divided 
into different classes but these tools are also rarely used. 
If the rainy season often occurs, Gugus Mawar floods 
will be affected which causes the learning support tools 
to be damaged. This is also a factor causing Gugus 
Mawar to rarely use teaching aids or media to assist in 
the learning process. Based on the results of the 
questionnaire from 3 schools, namely: SDN Kemijen 01 
with 26 students, 23 of whom have smartphones that can 
access while SD Negeri Kemijen 02 with 28 students, 23 
of whom have smartphones that can access the internet, 
and SD Negeri Kemijen 03 with 28 students, 24 of whom 
have smartphones that can access the internet. The total 
number of SDN Kemijen 01, 02 and 03 is 82 students, of 
which 70 out of 82 students (85%) have smartphones that 
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can be used to access the internet and can operate 
smartphones well.  

However, students do not utilize smartphones for 
learning. Of the total 70 students who have 
smartphones, only 11 students (SDN Kemijen 01 has 3 
students, SDN Kemijen 02 has 5 students and SDN 
Kemijen 03 has 3 students) who use smartphones to 
search for additional materials to help them learn, while 
35 students (SDN Kemijen 01 has 11 students, SDN 
Kemijen 02 has 11 students and SDN Kemijen 03 has 13 
students) use smartphones to play games, 12 students 
use smartphones to play social media 12 students (SDN 
Kemijen 01 has 3 students, SDN Kemijen 02 has 5 
students and SDN Kemijen 03 has 4 students) 12 
students (SDN Kemijen 01 has 5 students, SDN Kemijen 
02 has 4 students and SDN Kemijen 03 there are 2 
students) using smartphones to watch entertainment on 
YouTube. This means that 59 out of 70 students (84%) 
have not utilized their smartphones properly in 
searching for additional materials or supporting their 
learning process. Whereas based on the results of the 
questionnaire, many students like to use smartphones to 
access additional materials to support the learning 
process. Based on the filling out of the parent 
questionnaire, 80% of parents allow the use of 
smartphones in the process under teacher supervision. 
Parents on average allow their children to use 
smartphones in the learning process at the age of 10 
years. 

Of the 70 students who have smartphones, only 11 
(15.7%) use them to search for additional information, 
indicating great potential for the use of smartphones to 
assist student learning as shown by the questionnaire 
data conducted in three schools. This suggests that 
students should be encouraged to use their smartphones 
to access learning resources such as e-books, AR and 
videos, as well as to collaborate in learning. With 80% of 
parents agreeing that the use of smartphones under 
teacher supervision in learning, there is an opportunity 
to develop programs that utilize technology to increase 
student enthusiasm. In addition, students can be 
directed to use social media for educational purposes 
and schools can develop applications to provide relevant 
content that can increase activeness and productivity 
during the learning process. 

 

 
Figure 1. Diagram of Science Learning Outcome 

Completion 
 

Based on the results of science learning at SD 
Kelompok Mawar in the 2023/2024 academic year, 
including SDN Kemijen 01, SDN Kemijen 02 and SDN 
Kemijen 03, 55% of students achieved KKTP (Learning 
Achievement Criteria) and 45% of students did not 
achieve KKTP (75). Of the 26 students at SDN Kemijen 
01, 12 (46%) did not achieve completion, and 14 (54%) 
students achieved completion; while of the 28 students 
at SDN Kemijen 02, 12 (43%) students did not achieve 
completion and 16 (57%) achieved completion; while at 
SDN Kemijen 03, 13 (46%) students did not achieve 
completion and 15 (54%) other students achieved 
completion. Based on the problems that occur in science 
learning at SD Gugus Mawar, to achieve quality goals 
and education, good learning is needed which should be 
implemented in accordance with the independent 
curriculum and process standards as stated in article 7 
paragraph 2 where to achieve learning goals, quality 
learning strategies are needed by encouraging the 
application of problem-based learning materials or real 
contexts, encouraging active interaction, optimizing the 
use of resources, and the use of information and 
communication technology devices.  

The independent curriculum is specifically 
designed to provide freedom of learning or independent 
learning by educators in an effort to compile and 
implement an innovative and creative learning process 
by paying attention to each student's needs in receiving 
learning (Fransiska et al., 2023); (Yunaini et al., 2022). 
The independent curriculum has several learning 
models that can be applied, one of which is the learning 
model in the independent curriculum, namely Problem-
Based Learning. The Problem-Based Learning model is 
a learning model that is centered on students by starting 
with the provision of problems that are in accordance 
with the real world so that students not only learn 
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concepts related to the problem and scientific techniques 
used to solve problems, but also become the foundation 
for character formation of students. (Effendi et al., 2021; 
Zulfa et al., 2023). PBL is considered a 21st-century 
learning model that encourages the achievement of 
learning objectives that are adapted to the real world and 
encourages students to apply ideas, improve school 
quality, and improve their thinking skills (Sarnoko et al., 
2024). Problem-Based Learning facilitates active learning 
and improves understanding and retention of 
knowledge. Problem-Based Learning also helps develop 
critical thinking, communication, collaboration, problem 
solving, independent learning skills, and other life skills  
(Sakir & Kim, 2020). 

Some of the advantages of the problem-based 
learning model are as follows: Challenges students' 
abilities and provides satisfaction for students to 
discover new knowledge; Increase students' motivation 
and learning activities; Help students transfer their 
knowledge to real-world problems; Help students 
expand their knowledge and take responsibility for what 
they learn. In addition, PBL can encourage students to 
self-assess their learning process and outcomes; PBL can 
help them think critically and adapt to new knowledge; 
PBL can also give them the opportunity to use what they 
know in the real world; In addition, PBL can foster 
students' interest in learning continuously, regardless of 
whether they attend formal education or not. 8) allows 
students to understand the concepts and ideas they learn 
to solve world problems. This is supported by previous 
research showing that the use of the Problem-Based 
Learning Model can increase students' motivation and 
learning outcomes. Other studies also show that the use 
of the PBL Model can improve students' critical thinking 
skills in solving problems. 

Based on findings in the field, teachers at Gugus 
Mawar Elementary School tend not to implement 
problem-based learning that is in accordance with the 
syntax and the lack of application of technology, this is 
because teachers do not understand technology. 
Currently, teachers must change the culture in the 
learning process. Teachers are encouraged to learn to use 
technology, become proficient in designing creative 
learning, collaborating with students, thinking critically 
and communicatively, and making innovations based 
on life problems. Because this ability is related to TPACK 
(Learning Technology and Knowledge Content) skills 
including the use of the internet (Sofyan et al., 2023). 
Augmented Reality (AR) is one of the developing 
technologies that is increasingly recognized by 
educational researchers because it has great pedagogical 
potential and an important role in improving the 
learning experience. Augmented Reality is one of the 
media that can answer today's difficulties. AR offers a 

new way to enhance teaching and learning activities by 
integrating virtual objects into the real world 
(Amirahma & Setyasto, 2024; Hidayat et al., 2021; Volioti 
et al., 2023). The advantages of Augmented Reality in 
learning are that it helps improve students' conceptual 
understanding and makes the learning process more 
interesting and interactive. AR can also make learning 
more active and enjoyable because of the attractive 
visualizations. This is supported by previous research 
which states that the use of Augmented Reality can 
increase student motivation and learning outcomes 
(Baabdullah et al., 2022; Marini et al., 2022). 

In this study, the learning process applies the 
Problem-Based Learning model assisted by Augmented 
Reality. The syntax of the Problem-Based Learning 
model used is sourced from Arends in research (Suciati 
et al., 2020), which consists of 5 stages that must be 
implemented, namely :orienting students to the 
problem, organizing students to learn, guiding 
individual or group investigations, developing and 
presenting results, and analyzing and evaluating the 
problem-solving process. Augmented Reality is used in 
the learning process when students have been formed 
into groups and given problems to solve according to the 
third syntax in PBL. AR is used as a tool or media that 
supports learning and the teacher remains the main 
facilitator. In the learning process, students can explore, 
study and analyze problems assisted by AR. Augmented 
Reality helps present objects about the concept of light 
where students can understand the role of light in life, 
such as the deflection of light, refraction of light and 
others. The nature of light that is refracted when passing 
through various mediums can be difficult to understand 
without visual aids. Students can use AR to see 
animations of how refraction occurs, light bends when 
passing through water, learn how the angle of incidence 
of light is, and see the angle of reflection on the surface 
of a mirror. 

The function of AR is to help students understand 
the properties of light through 3D objects. The use of AR 
in this learning is done by pointing the smartphone 
camera at a marker that has been provided. The markers 
used can be pictures of objects that are found in the 
properties of light, for example a rainbow 
(decomposition), a glass of water (refraction) and a 
mirror (reflection). After moving the smartphone screen 
to the marker, students can see a visualization of the 
refraction of light. Based on this description, this study 
aims to test the effectiveness of the Problem-Based 
Learning Model assisted by Augmented Reality on the 
learning outcomes of Science on the material Light and 
Its Properties of class V Gugus Mawar, Semarang City. 

 
 



Jurnal Penelitian Pendidikan IPA (JPPIPA) March 2025, Volume 11, Issue 3, 250-260 

 

254 

Method 
  

This research is an experimental research with a 
quasi-experimental design in the form of a 
nonequivalent control group design. At the beginning of 
learning, the experimental class and the control class 
were given a pretest first to measure the initial abilities 
of students. Furthermore, both classes were given 
different treatments. The treatment given to the 
experimental class used the Problem-Based Learning 
Model assisted by Augmented Reality while the control 
class used the Problem-Based Learning Model in 
accordance with what is commonly used by teachers 
assisted by PPT. At the end of learning, both classes were 
given a posttest to determine the effect of the different 
treatments that had been given to each class. The 
following is a form of quasi-experimental research 
design presented in the following table. 
 
Table 1. Research Design 

Group Pre-test Treatment Post-test 

Experiment O1 X1 O2 

Control O3 X2 O4 

 
Information: 
O1: Pretest of experimental class 
O2: Posttest of experimental class 
O3: Pretest of control class 
O4: Posttest of control class 
X1: Treatment in experimental class using Problem-Based 
Learning Model assisted by Augmented Reality 
X2: Treatment in control class using Problem-Based Learning 
Model teacher version assisted by PPT. 

 
The treatment in this study was carried out in the 

subject of Science in Chapter 1 (Seeing Because of Light, 
Hearing Because of Sound) Topic A Light and Its 
Properties with the following learning outcomes: 
Students understand the phenomenon of sound and 
light waves in everyday life. There are 9 learning 

objectives divided into 3 meetings. The population in 
this study were 77 students in class V Gugus Mawar 
consisting of (SDN Kemijen 01, and SDN Kemijen 02). 
This study used a purposive sampling technique. The 
sample in this study were 27 students of grade V of SD 
Negeri Kemijen 02 as the experimental class and 24 
students of SD Negeri Kemijen 01 as the control class. 
There were two variables used in this study, namely the 

independent variable (X) and the dependent variable 
(Y). The independent variable (X) is the Problem-Based 
Learning Model assisted by Augmented Reality while 
the dependent variable (Y) is the results of learning 
science in grade V of SD Gugus Mawar.  

The hypothesis in this study is that the Problem-
Based Learning Model assisted by Augmented Reality is 

not effective compared to the Problem-Based Learning 
Model teacher version assisted by PPT on the results of 
learning science in grade V of SD Gugus Mawar 
Semarang (Ho); The Problem-Based Learning Model 
assisted by Augmented Reality is effective compared to 
the Problem-Based Learning Model teacher version 
assisted by PPT on the results of learning science in 
grade V of SD Gugus Mawar Semarang (Ha). 
 
Table 2. Recapitulation of the Results of the Analysis of 
Question Items 

Analysis Criteria Status r count Analysis 
Results 

Validity Valid  25 
Reliability  0.902  
 
Difficulty Level 
Analysis Criteria 

Too difficult  0 
Difficult  4 

Currently  14 
Easy  7 

Too Easy  0 
Validity Very good  14 

Good  6 
Enough, needs 

improvement 
 5 

Not Good 
(discarded) 

 0 

 
Data collection techniques in this study used test 

and non-test techniques. The test technique was carried 
out by providing a pretest and posttest. This test 
technique was carried out by providing a test of 50 
questions which then obtained 25 valid questions with a 
reliability level of 0.902 with a level of difficulty, namely, 
difficult as many as 4 questions, moderate as many as 14 
questions and easy as many as 7 questions with a 
discriminatory power consisting of 14 very good 
questions and 6 good questions and 5 sufficient 
questions with minor improvements. While the non-test 
technique was carried out by observation, interviews, 
documentation, and distributing questionnaires. This 
study used initial and final data analysis. Initial data 
analysis with prerequisite tests including normality and 
homogeneity tests while final data analysis used the t-
test and N-Gain test. 
 

Result and Discussion 
 
The results of the research conducted at SDN 

Kemijen 02 as an experimental class and SDN Kemijen 
01 as a control class in Gugus Mawar, Semarang City, 
there are several things that will be studied in the results 
and discussions, namely: students' science learning 
outcomes; normality test of pretest and posttest data for 
experimental and control classes; homogeneity test of 
pretest and posttest data for experimental and control 
classes; hypothesis test for experimental and control 
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classes; N-Gain test for experimental and control classes. 
In this study, the science learning outcomes of students 
are in the form of cognitive learning outcomes. Student 
Learning Outcomes obtained from the pretest and 
posttest scores of the experimental and control classes. 

The following are the pretest and posttest learning 
outcomes of the experimental and control classes: 

 

 
Table 3. Student Learning Outcomes 

 Pre-test  Post-test  

Information Treatment Control treatment Control 

Number of Students 27 30 27 30 
Average 56.07 47.92 81.33 74.00 
Highest Score 64 64 92 84 
Lowest Score 44 40 72 64 
Learning Mastery 56.07% 47.92% 81.33% 74.00% 

Based on Table 3, it can be seen that the pretest and 
posttest learning outcomes of students who used the 
Problem-Based Learning Model assisted by Augmented 
Reality were higher compared to the control class that 
only used the Problem-Based Learning Model version of 
the teacher assisted by PPT. The normality test in this 
study used the assistance of the SPSS 25 program. Before 
being given treatment, the control class and the 
experimental class were first given a pretest. After being 
given treatment, the experimental class and control class 

were given a posttest. The normality test was conducted 
to examine the initial and final data of the results of 
learning science on the material of Light and Its 
Properties in grade V students of Gugus Mawar 
Elementary School, Semarang City. From the results of 
the normality test, it will be known whether the data is 
normally distributed or not. The following are the 
results of the normality test of the pretest and posttest 
data presented in Table 4.

 
Table 4. Output of Pretest and Posttest Data Normality Test Results 

  Kolmogorov-Smirnova Shapiro-Wilk 

  Statistic df Sig. Statistic df Sig. 
Learning outcomes Experiment Pretest 0.163 27 0.063 0.928 27 0.061 
 Control Pretest 0.139 24 0.200 0.918 24 0.054 
 Experiment Posttest 0.154 27 0.097 0.940 27 0.124 
 Control Posttest 0.147 24 0.192 0.945 24 0.214 

Based on Table 4, the pretest significance value for 
the experimental class was 0.061 and the posttest was 
0.124. While the significance value obtained for the 
pretest of the control class was 0.054 and the posttest was 
0.214. From the results of the pretest and posttest 
normality tests for the experimental and control classes, 

it can be concluded that the significance value of the 
experimental and control classes is greater than 0.05 so 
that Ho is rejected and Ha is accepted. So, the initial 
pretest data and the final pretest data are normally 
distributed. The homogeneity test was carried out by 
testing the results of the pretest and posttest of students 
to determine whether the data for both classes is 
homogeneous or not. The following are the results of the 

homogeneity test of the pretest and posttest data 
presented in Table 5. 
 
Table 5. Output of the Results of the Pretest and Posttest 
Data Homogeneity Test. 

Learning 
outcomes 

 Levence 
Statistic 

df1 df2 Sig. 

 Pretest 0.537 1 49 0.467 

Learning 
outcomes 

 Levence 
Statistic 

df1 df2 Sig. 

 Posttest  0.018 1 49 0.893 

 
Based on Table 5, the significance value of the 

pretest results of both classes was 0.467 and the 
significance value of the posttest of both classes was 
0.893. From the results obtained, it can be concluded that 
the sig value of the homogeneity test results of the 
pretest and posttest data of both classes is greater than 
0.05 so that Ho is rejected and Ha is accepted, which 
means that the data is homogeneous or there is no 
difference between the experimental class and the 
control class. Based on the results of the prerequisite test, 
it can be concluded that the data in this study are 
normally distributed and homogeneous so that a 
hypothesis test can be carried out with the Independent 
Sample T test. Hypothesis testing in this study was 
carried out by testing the results of the pretest and 
posttest of students to determine the effectiveness of the 
Problem-Based Learning model assisted by Augmented 
Reality in the experimental class and the Problem-Based 
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Learning model of the teacher version assisted by PPT in 
the control class. The hypothesis test used in this study 
is the t-test and the N-Gain test. The following are the 

results of the t-test with the help of SPSS 25 presented in 
Table 6.

 

Table 6. T-Test Result Output 
  Leven’s Test for Equality of  

Variances 
  The t-test for equality of means 

         95% Confidence Interval 
of the Difference 

   
 

F 

 
 

Sig. 

 
 

T 

 
 

df 

 
Sig. (2-
tailed) 

 
Mean 

Difference 

 
Std. Error 

Difference 

Lower Upper 

Result Equal 
variances 
assumed 

0.018 0.893 -4.876 49 0.000 -7.333 1.504 -10.355 -4.311 

Equal 
variances not 

assumed 

  -4.872 48.
110 

0.000 -7.333 1.505 -10.360 -4.307 

Based on Table 6, the t-test for Equality of Mean has 
a significance value of 0.000, which is less than 0.05, so it 
is known that Ho is rejected and Ha is accepted. Thus, it 
can be concluded that the AR-assisted Problem-Based 
Learning learning model is effective compared to the 
PPT-assisted teacher-version Problem-Based Learning 
learning model for science learning outcomes in grade V 
of Gugus Mawar Elementary School, Semarang. The N-
Gain test was conducted to calculate the increase in 
student learning outcomes before and after being given 
treatment in the experimental class and also the control 
class. The N-Gain test in this study used SPSS 25. The 
increase in pretest and posttest scores of grade V Gugus 
Mawar students in Semarang City can be seen in Table 
7. 

 
Table 7. Average Gain Test Results (N-Gain) 
 Average  N-Gain Category 

Class Pretest Posttest   

Experiment 56.07 81.33 0.58 Currently 
Control 47.92 74.00 0.50 Currently 

 
Based on Table 7, it can be seen that there was an 

increase in the pretest value to the posttest value in the 
experimental group of 0.58, which is included in the 
moderate category. In the control class, there was an 
increase of 0.50, which is included in the moderate 
category. The following (Figure 2) is a diagram of the 
increase in pretest scores to posttest scores. 

 
Figure 2. Pretest and Posttest Score Improvement Diagram 

 
Based on Figure 2, both classes have almost the 

same initial abilities, but after being given different 
treatments where the experimental class was given 
treatment using the Problem-Based Learning model 
assisted by Augmented Reality there was a significant 
difference. The resulting increase was higher compared 
to the control class that implemented the Problem-Based 
Learning Model teacher version assisted by PPT. 

 
Table 8. Results of the Summary of Teacher and Student 
Response Questionnaires 

Respondent Percentage (%) Criteria 

Teacher 85 Very Positive 
Students 88 Very Positive 

 
Based on the questionnaire responses to the model, 

media, materials and language from 13 questions using 
a Likert scale assessment of 1-4, it was found that 
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teachers and students strongly agreed on the use of the 
Problem-Based Learning model to increase student 
activity and cooperation in solving problems in learning. 
AR used as a medium that supports the learning process 
makes students enthusiastic and excited in participating 
in learning so that they can focus on learning. Teachers 
and students agree that the use of AR media is 
interesting and can improve student understanding. 
This certainly has a major impact on critical thinking 
skills and students' science learning outcomes on the 
material Light and its properties. The results of the data 
analysis showed that the science learning outcomes of 
grade V at SD Gugus Mawar increased with the AR-
assisted PBL learning model. Several factors strengthen 
the results of this study, namely: 

First, the Problem-Based Learning model can 
increase motivation and student activity so that their 
learning outcomes increase (Khakim et al., 2022; 
Prihatiningtyas & Astuti, 2024). PBL can also improve 
students' critical thinking skills to solve problems in real 
contexts and actively involve them in the learning 
process (Almulla, 2020; Gusti Alfiyanti & Erita, 2023; 
Jumhur et al., 2024). This helps them acquire new 
knowledge and skills (Aufa et al., 2021; Susino et al., 
2023). The use of problem-based learning can also 
increase students' creativity in developing and finding 
solutions to problem solving (Safitri et al., 2023; Yu, 
2024). Second, the use of Augmented Reality media by 
providing real 3D visualizations and providing 
interactive learning experiences makes students 
understand difficult concepts better so that it can 
increase learning effectiveness (Iskandar & Mayarni, 
2022; Vari & Bramastia, 2021). The use of AR can increase 
student engagement, making it easier for them to 
remember and apply the information they have learned 
(O’Connor & Mahony, 2023; Radu et al., 2023; Amores-
Valencia et al., 2023).  

Third, the use of the Problem-Based Learning 
model assisted by Augmented Reality is certainly in 
accordance with the government's expectations in the 
learning process. Where the collaboration between this 
model and media can increase student interest and 
involvement in the learning process (Rihayati et al., 2023; 
Wiraha & Sudarma, 2023; Gopinathan et al., 2022). The 
use of this media-assisted model can also improve 
critical thinking and problem-solving skills assisted by 
the visual appearance of real learning media so that the 
combination of the two is effective in improving student 
learning outcomes (Ekayogi, 2023; Ulfah & Nasution, 
2024; Guo et al., 2020). 
 

 
 
 

Conclusion  
 

Based on the discussion and findings conducted in 
this study, it can be concluded that the results of the 
questionnaire on the application of the Problem-Based 
Learning model assisted by Augmented Reality received 
a positive response from teachers and students. The 
application of the Problem-Based Learning model 
assisted by Augmented Reality is considered effective 
and has a higher average increase (N-Gain) of 0.58 while 
the teacher-assisted PBL version assisted by PPT has an 
increase of 0.50. 
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