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Introduction

Abstract: The implementation of learning models that are not in accordance
with the provisions of the Minister of Education, Culture, Research and
Technology Regulation Number 16 of 2022 concerning Process Standards, as
well as not maximizing the integration of technology media into learning,
has an impact on low student learning outcomes. This study examines the
effectiveness of the Problem-Based Learning model assisted by Augmented
Reality compared to the Problem-Based Learning model assisted by images
on the learning outcomes of Class V Science at SD Negeri Gugus Budi
Utomo. This type of research is experimental research with a Quasi-
Experimental Design research design in the form of Non-equivalent Control
Group Design. Data analysis techniques included initial data analysis with
normality and homogeneity tests and final data analysis with independent
sample t-test and N-Gain tests. The hypothetical results of the independent
sample t-test obtained a Sig. (2-tailed) value of 0.032 and 0.034 (sig. <0.05),
so HO is rejected and Ha is accepted. This is reinforced by the results of the
N-Gain test of the experimental class of 0.430 (moderate) and the control
class of -.004 (low). It can be concluded that the Problem-Based Learning
model assisted by Augmented Reality is more effective than the Problem-
Based Learning model assisted by images on the learning outcomes of
Science Class V of SD Negeri Gugus Budi Utomo.

Keywords: Augmented reality; IPAS; Learning Outcomes; Problem-Based
Learning Model.

out, the provision of assessments is carried out to train
students to think critically and learn to reflect on what

In the Regulation of the Minister of Education,
Culture, Research, and Technology of the Republic of
Indonesia No. 16 of 2022 concerning Process Standards,
that in implementing the learning process there are three
aspects including: learning planning; implementation of
learning; and assessment of the learning process. First,
learning planning is prepared in the form of a flexible,
clear, and simple learning planning document. Second,
the implementation of learning is carried out with an
interactive, fun and meaningful learning atmosphere, so
that it can motivate students to participate actively.
Third, the assessment of the learning process is related
to the implementation of learning that has been carried
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has been learned. The teacher acts as a role model,
companion, and facilitator. Teachers are not only limited
to transferring knowledge and the only source of
learning, but more towards how teachers are able to
manage the classroom atmosphere so that students
become active (Nurzannah, 2022).

However, sometimes the real conditions in some
schools do not match the expected learning, the
implementation of learning carried out in the classroom
is not in accordance with the process standards set by the
government. Not all teachers carry out learning
according to the criteria set out in Permendikbudristek
number 16 of 2022 concerning Process Standards.
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Teachers do not pay proper attention to management in
planning learning in accordance with the provisions,
this results in conceptual errors in providing learning to
students. The problem that occurs is the lack of variation
and innovation in implementing learning models, the
model used still uses the lecture method in delivering
material without involving students (Lukum, 2015;
Prasojo et al., 2018; Hidayat & Kosasih, 2019). The
learning model that has been implemented so far is still
centered on the teacher, where students receive and
listen more to explanations from the teacher without
getting direct learning experience. Of course, This
results in a lack of interest among students in
understanding a material, making students busy
playing and chatting by themselves, which also has an
impact on low student learning outcomes. In addition to
the learning model, the lack of utilization of facilities and
infrastructure, especially in the use of learning media,
makes learning less effective, learning that does not
match the needs of students certainly makes class
activities low and boring (Garlinska et al., 2023;
Widiasanti et al., 2023).

From various problems, in SD Negeri Gugus Budi
Utomo which includes SD Negeri Kemiri 01, SD Negeri
Kemiri 03, and SD Negeri Kemiri 06 researchers also
found similar problems. From the results of
observations, interviews, documentation, and filling out
questionnaires that have been carried out, In the
application of learning models, it is still not in
accordance with process standards and rarely integrates
technology into the learning process. In the learning
process, teachers have applied the Problem-Based
Learning model, only there are still conceptual errors
made by teachers so that the learning implemented is
still centered on the teacher. This conceptual error occurs
in the planning process in compiling the module, where
the teacher does not pay proper attention to the syntax
in the Problem-Based Learning model that is in
accordance with the provisions of the process standards.
In addition, they have not maximized the use of facilities
and infrastructure available at the school because they
are only used when -only at certain times.

Most of the learning resources used during learning
are only textbooks and student worksheets. In fact, every
school already has an LCD, speakers, internet network,
and some already have Chromebooks. From the results
of filling out the questionnaire, 90% of students already
have their own smartphones, with 33% of students use
it for learning, 36% of students use it for YouTube and
social media, 41% of students use it for playing games. It
can be seen that 77% of students have not used their
smartphones properly for learning, so that the use of
smartphones is not appropriate can have an impact on
the learning outcomes of students at SD Negeri Gugus
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Budi Utomo. Based on this statement, the application of
learning models that are less in accordance with process
standards and are not accompanied by the use of
technology-assisted media can affect students' ability to
understand complex and abstract material, so that it
influences students' learning outcomes.

Science Learning Outcomes for Grade

V Water Cycle Material
15 10 1 . 13
10 8 7
‘mll &0
SD Negeri SD Negeri SD Negeri
Kemiri 01 Kemiri 03 Kemiri 06

O Completed B UnCompleted

Figure 1. Science Learning Outcomes of Elementary School
Students of Gugus Budi Utomo

Based on observations of the cognitive learning
outcomes of the science subjects in the Budi Utomo
Cluster, it can be seen that the learning outcomes of the
science subjects on the Water Cycle material have not
achieved maximum results. In SD Negeri Kemiri 01 with
18 students, only 8 students out of 18 (44%) students
achieved the KKTP score. SD Negeri Kemiri 03 with 18
students, only 7 out of 18 (39%) have achieved the KKTP.
In SD Negeri Kemiri 06 with 22 students, only 9 out of
22 (41%) have achieved the KKTP. Thus, it can be said
that the use of learning models that are not in accordance
with process standards can affect student learning
outcomes in class. From the problems in science learning
in Class V of SD Negeri Gugus Budi Utomo, the learning
process should be carried out in accordance with the
provisions of the process standards, where in the
learning process it applies real problem-based material
as a context to encourage students to develop critical,
creative, and collaborative thinking skills.

The Problem-Based Learning Model is a learning
model that begins with a real problem, by solving the
problem students can later obtain and build certain
knowledge while developing critical thinking skills and
problem-solving skills (Sofiani et al., 2024; Fitriyanti et
al., 2020). The Problem-Based Learning Model has five
syntaxes that better organize students to learn
independently, the teacher's task is only to facilitate and
guide students (Ngatman et al., 2025). The application of
the model begins with problem orientation using media,
organizing students in groups, guiding and directing
students in conducting investigations, developing and
presenting discussion results, and ending with
analyzing and evaluating with media. This Problem-
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Based Learning Model is in line with the needs of
students because it makes students more active and
interested during learning, this model is able to place
students as the center of learning and allows students to
develop the desired learning knowledge (Husna et al.,
2024; Sajidan et al., 2022). This is also in line with the
results of previous studies which stated that the
application of the Problem-Based Learning model can
increase student learning activities so that student
learning outcomes can increase significantly (Muhayati
et al., 2023).

In addition to the application of learning models
that are in accordance with the Process Standards, the
use of technology media can help teachers create an
interesting classroom atmosphere, so that they can
increase the involvement of process skills and student
learning outcomes (Haleem et al., 2022; Hutahaean et al.,
2022). In order for learning to be more optimal,
researchers will use Augmented Reality as a learning
medium (Amelia & Isdaryanti, 2024). Augmented
Reality is a technology that integrates two or three-
dimensional virtual objects into the real environment in
real time, creating an interactive experience in three-
dimensional space (Huang et al., 2022; Aditya & Trisno,
2018). According to Piaget's cognitive development
theory, the cognitive development of elementary school
students is at the concrete operational stage, where
children acquire mental talents that enable them to think
logically about concrete events. With this Augmented
Reality media, it can help students understand the
concept of science material which is still abstract.

Most of the material that is still given tends to use
image sources only, making it difficult for students to
visualize the concept of the material they are studying
(Darling-Hammond et al., 2020). The novelty in this
study is the application of the Problem-Based Learning
model assisted by Augmented Reality, especially in the
subject of Science, water cycle material for grade V of
elementary school. Although the Problem-Based
Learning model has been widely applied in elementary
schools, its application is still lacking and limited to
complex Science material (Syahlan et al., 2023; Markula
& Aksela, 2022). The application of this Problem-Based
Learning model offers an approach based on real
problems and student-centered learning, while in most
previous studies the application of learning models still
tends to use lecture methods and is teacher-centered. In
practice, researchers combine the Problem-Based
Learning model with Augmented Reality media, the use
of technology media in learning is expected to be able to
increase active participation of students and help
students understand complex Science material.

The Problem-Based Learning model begins with
problem orientation using media; organizing students in
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groups; guiding and directing students in conducting
investigations; developing and presenting discussion
results; and ending with analyzing and evaluating with
media; The application of Augmented Reality media is
carried out in syntax 2 and 3, where in this syntax
students are asked to find information by working on
LKPD in groups. In LKPD, researchers insert a QR code
that must be scanned using a smartphone, then a three-
dimensional object will appear related to the material
being studied. For example, the application of
Augmented Reality media is carried out on the Water
Cycle material, AR helps to visualize in detail the stages
of the water cycle process in three dimensions.

In addition, AR also contains explanations in the
form of text and sound that describe in detail the parts
of the stages of the water cycle. Students can also rotate
360 °, enlarge, and reduce three-dimensional objects as
desired, so that students can more easily observe them
from various angles. The use of the Problem-Based
Learning model that is in accordance with process
standards and uses AR media can encourage students to
think critically and collaboratively in solving real
problems, which can reduce misconceptions about the
material being studied. Based on this background, the
researcher conducted a study on the effectiveness of the
Problem-Based Learning Model assisted by Augmented
Reality on the learning outcomes of fifth grade
elementary school students in the Science subject on the
Water Cycle material at SD Negeri Kemiri 01. This study
also aims to test the effectiveness of the Problem-Based
Learning Model assisted by Augmented Reality
compared to the Problem Based Learning Model
assisted by images in fifth grade at SD Negeri Gugus
Budi Utomo, Subah District, Batang Regency.

Method

This type of research is an experimental research
with a Quasi-Experimental Design research design in
the Non-equivalent Control Group Design model.
Quasi-Experimental Design is an experiment in which
the placement of the smallest experimental unit into the
experimental and control groups is not done randomly
[24]. The researcher used the Non-equivalent Control
Group Design by giving a pre-test first at the beginning
of learning to determine the initial abilities of students.
Then, provide different treatments to each class. The
treatment given to the experimental class was carried
out by applying the Problem-Based Learning model
assisted by Augmented Reality, while the experimental
class used the Problem-Based Learning model assisted
by images. At the end of learning, the researcher gave a
post-test to both classes to determine the effectiveness of
providing treatment using different learning models for
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each class. The following is a form of Quasi
Experimental Design research design presented in the
following table 1.

The implementation of treatment in the study was
carried out in the subject of Science Phase C, grade V,
Chapter on the Water Cycle and Efforts to Preserve It.
Based on Decree number 032 of 2024 concerning
learning outcomes, the learning outcomes in Phase C are
that students can understand the water cycle and its
relationship to efforts to maintain water availability. The
population in the study was 58 students of grade V of SD
Negeri Gugus Budi Utomo who were used for the
preliminary study. This study used a purposive
sampling technique. From the population of grade V
students in Gugus Budi Utomo, samples were taken for
research purposes, SD Negeri Kemiri 01 as many as 22
students as the experimental class and SD Negeri Kemiri
03 as many as 20 students as the control class. There are
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 learning outcomes of
the Science material on the Water Cycle in grade V of SD
Gugus Budi Utomo.

Table 1. Research Design.

Group Pre-test Treatment Post-test
Experiment 0, X, 0,
Control 05 X, 0,
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Information:

O_1 : Experimental Class Pre-test

O_2 : Experimental Class Post-test

O_3 : Control Class Pret-test

O_4 : Control Class Post-test

X_1 : Treatment in the experimental class using the Problem-
Based Learning Model assisted by Augmented reality

X_2 : Treatment in the control class using the Problem Based
Learning Model assisted by images.

The hypothesis of this study is that the Problem-
Based Learning Model assisted by Augmented reality is
not effective compared to the Problem-Based Learning
Model assisted by images (H_0); The Problem-Based
Learning Model assisted by Augmented reality is
effective compared to the Problem-Based Learning
Model assisted by images (H_a). This study uses data
collection techniques in the form of tests and non-tests.
The test technique is carried out by giving a pretest and
posttest of 30 multiple-choice questions. Before giving
the pretest and posttest to the experimental class and
control class, the researcher gave 50 multiple-choice
questions to the limited class to test validity, reliability,
discrimination, and level of difficulty. The following are
the test results from the limited class.

Table 2. Test of Validity, Reliability, Differentiation Power, and Level of Difficulty

Different Difficulty
Test Power Level
Information Ver Too Too
Valid Reliability gooz Good Enough Bad Diffic Difficult Currently Easy Eas
ult y
Amount 30 0.946 8 22 0 0 0 1 19 10 0

While non-test techniques are carried out by
conducting interviews, observations, documentation,
and distributing questionnaires. This study uses initial
data analysis and final data analysis. Initial analysis is

Result and Discussion

From the results of the research that has been
conducted at SD Negeri Kemiri 01 as an experimental
class and SD Negeri Kemiri 03 as a control class in the
Budi Utomo Cluster, Subah District, Batang Regency.
There are several things related to the effectiveness of
the Problem-Based Learning Model that must be studied
in the results and discussion, namely: students' science
learning outcomes; pretest data normality test for
experimental and control class; posttest data normality

a prerequisite test that includes normality test and
homogeneity test. While the final data analysis uses
independent sample t-test and N-Gain test.

test for experimental and control class; paired sample t
test for experimental and control class; pretest data
homogeneity test for experimental and control class;
posttest data homogeneity test for experimental and
control class; independent sample t test; N-Gain test for
experimental and control class.

Based on table 3, it can be seen that the pretest and
posttest learning outcomes of students using the
Problem-Based Learning model assisted by Augmented
reality are higher than those of the control class using the
Problem-Based Learning model assisted by images. In
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the next stage, the normality test in this study was
processed using the SPSS 25 application. Before giving
treatment to the experimental class and the control class,
the researcher first gave a pretest to both classes. After
receiving treatment, the next step was to give a posttest
to the experimental class and control class. This method
is carried out to determine whether the initial and final

Table 3. Science Learning Outcomes
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data in this study are normally distributed or not by
conducting a normality test on the results of learning
science on the Water Cycle material for grade V students
of SD Negeri Gugus Budi Utomo. The following are the
results of the normality test of the pretest and posttest
data attached in Table 4.

Description Pre-test Post-test
Control Experiment Control Experiment
Number of Students
Average 20 22 20 22
Highest Score 64.20 62.36 70.80 80.09
Lowest Score 84 84 92 100
Number of Students Completed 36 40 36 56
Learning Completeness 5 6 11 18
Description 25% 27.27% 55% 81.81%
Table 4. Output of Pretest and Posttest Data Normality Test Results

Class Kolmogorov-Smirnova Shapiro-Wilk

Statistic df Sig. Statistic df Sig.

Learning outcomes Pre-test Experiment 180 22 .062 912 22 .053

Post-test Experiment 183 22 .052 .945 22 255

Pre-test Control 110 20 200 964 20 620

Post-test Control 232 20 062 .875 20 143

Based on the Kolmogorov-Smirnov output, it can be
seen that in the experimental class the significance value
(Sig) of the pretest is 0.062 and the posttest is 0.052.
While in the control class the significance value (Sig) of
the pretest is 0.200 and the posttest is 0.062. In the
Shapiro-Wilk output, it can be seen that in the

Table 5. Paired Sample T-Test

experimental class the significance value (Sig) of the
pretest is 0.053 and the posttest is 0.255. While in the
control class the significance value (Sig) of the pretest is
0.620 and the posttest is 0.143. Thus, for all Kolmogorov-
Smirnov and Shapiro-Wilk test data > 0.05. It can be
concluded that the research data is normally distributed.

Paired Samples Test
95%
Confidenc
e Interval
Std. Std. Error of the Sig. (2-
Mean  Deviation Mean Difference t df tailed)
Lower Upper
Pair 1 Experimental Pretest - -17.727 14.662 3.126 -24.228 -11.227 -5.671 21 .000
Experimental Posttest
Pair 2 Control Pretest - Control  -6.600 23.798 5.321 -17.738 4.538 -1.240 19 230

Posttest

Based on Table 5, the significance value (Sig) in the
experimental class is 0.000, so the significance value of
0.000 <0.05 then HO is rejected and Ha is accepted. While
the significance value (Sig) in the control class is 0.230,
so the significance value of 0.230> 0.05 then HO is
accepted and Ha is rejected. So there is a difference in the
average value of student learning outcomes for the
pretest and posttest in the experimental class using the
Problem Based Learning model. In the experimental

class, there was a significant influence before (pretest)
the AR-assisted Problem-Based Learning model was
carried out and after (posttest) the AR-assisted Problem-
Based Learning model was carried out on the learning
outcomes of the Science subject of the Water Cycle. Thus,
there is an influence of the use of the Augmented
Reality-assisted Problem-Based Learning model on the
learning outcomes of class V Science subject of the Water
Cycle.
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Homogeneity test is an important step in data
analysis that aims to determine whether two or more
groups come from the same population, especially in the
context of educational research. In this case, the
researcher uses the pretest and posttest scores of
students as data to conduct a homogeneity test. The
results of this homogeneity test will provide information
about the similarity of variance between the two classes
being compared, so that we can find out whether the
possible differences in learning outcomes can be
considered significant or not. The following are the
results of the homogeneity test of pretest and posttest
data attached in Table 6.

Table 6. Homogeneity Test of Pretest and Posttest Data.
Test of
Homogeneity of
Variance
Levene
Statistic dfl df2  Sig.
490 1 40 488

Learning Pre-test
outcomes

Post-test 731 1 40 .398

Table 7. Independent Sample T-Test

February 2025, Volume 11 Issue 2, 1093-1102

Based on Table 6, the significance value (Sig) of the
pretest of both classes is 0.488 and the significance value
(Sig) of the posttest of both classes is 0.398. So it can be
concluded that the significance value of the results of the
homogeneity test of the pretest and posttest data is
greater than 0.05. So HO is accepted and the data is
homogeneous or there is no difference in variance
between the two classes. The results of the prerequisite
test 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 uses
students' posttest scores to determine the effectiveness
of the Augmented Reality-assisted Problem-Based
Learning model in the experimental class and the
effectiveness of the image-assisted Problem-Based
Learning model in the control class. The hypothesis tests
used in this study are the independent sample t-test and
the N-Gain test. The following are the results of the
independent sample t-test using SPSS 25 which are
attached in Table 7.

Independent Samples Test

F Sig. t df

Equal 731 .398 2.228 40
variances
assumed
Equal
variances
not
assumed

Learning
outcomes

2203  36.087

95% Confidence
Interval of the

Difference

Sig. (2- Mean  Std. Error
tailed) Difference Difference Lower Upper
.032 9.291 4170 863 17.719
.034 9.291 4.218 737 17.845

Based on Table 7, from the results of the
independent sample t-test, the Sig. (2-tailed) values
obtained are 0.032 and 0.034. The Sig. value is smaller
than 0.05, so HO is rejected and Ha is accepted. Thus, it
can be concluded that the Problem-Based Learning
model assisted by Augmented Reality is effective for the
learning outcomes of Science on the Water Cycle
material in class V of SD Negeri Gugus Budi Utomo. The
N-Gain test was conducted to determine the increase in
student learning outcomes before and after receiving
treatment in the experimental class and also the control
class. The N-Gain test in this study was obtained using
SPSS 25. The increase in pretest and posttest scores of

class V students of SD Negeri Gugus Budi Utomo can be
seen in Table 8.

Table 8. Average Increase Test (N-Gain)

Class Average N-Gain Category
Pretest  Posttest

Experiment 62.36 80.09 0.430 Medium

Control 64.20 70.80 -.004 Low

Based on Table 8, it can be seen that the n-gain
value is 0.430 in the experimental class which is in the
medium category, while the N-Gain value is -0.004 in the
control class with the low category. This indicates that
students in the experimental class who use the Problem-
Based Learning model assisted by Augmented reality
from the results of research and practice are more
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effective than the Problem-Based Learning model
assisted by images.

Table 9. Results of Teacher and Student Response
Questionnaires

Respondent Presentation(%) Criteria
Teacher 93 Very Positive
Students 86 Very Positive

After receiving treatment using the Problem-Based
Learning Model assisted by Augmented Reality,
teachers and students were given a response
questionnaire related to the application of the model and
learning media as many as 14 questions. The
questionnaire covers three aspects, namely the model,
learning media, materials and language. The assessment
of this questionnaire uses a Likert scale calculation of 1-
4 which must be filled in by teachers and students based
on their experiences when observing and receiving
treatment. From the data in Table 9, it can be seen that
the responses of teachers and students are very positive
towards the Problem-Based Learning model assisted by
Augmented Reality. Therefore, learning models and
media that have very good criteria can help increase the
active participation of students. That way, it can
facilitate students to think critically in solving real
problems and get meaningful learning experiences
through the use of interactive learning media. The
results of the data analysis show that the Problem-Based
Learning model assisted by Augmented Reality is
effective in improving the learning outcomes of Class V
Science at SD Negeri Gugus Budi Utomo. This is also
further strengthened by several factors.

First, the Problem-Based Learning model
encourages students to solve real and relevant problems,
so that students can see the direct relationship between
what they learn and the situations they face in everyday
life (Dwindiarti et al., 2021). By using real problems,
students are expected to be actively involved in
discussions, research, and collaboration to find solutions
(Bergmark & Westman, 2018; Li et al., 2023; Zhang et al.,
2023). This activity not only increases student
engagement but also encourages them to think critically
and creatively. Second, the Problem-Based Learning
model indirectly develops 21st century skills because
students must work together in groups to solve
problems, communicate well, and think critically to
analyze situations and find solutions (Rehman et al.,
2024; Xu et al, 2023). Process-based assessment,
assessment does not only focus on the final result but
also on the process that students go through in solving
problems (Hontvedt et al, 2023; Luo & Chan, 2023;
Baker & Mayer, 1999). This allows teachers to evaluate
students' critical thinking, collaboration, and problem-
solving skills more holistically (Bustanul Arifin & Abdul
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Mu'id, 2024; Fricticarani et al., 2023). The Problem-Based
Learning model places students at the center of the
learning process, where they are responsible for finding
solutions to the problems they face (Asido, 2022). For
students, this can increase their sense of ownership of
learning and encourage students to be more active in the
learning process.

Third, the Problem-Based Learning model
combined with the use of media in learning shows a
significant positive effect on improving students'
abilities (Asido, 2022). The use of media provides a
relevant real context, allowing students to apply the
concepts learned in everyday life situations, thus
encouraging them to think critically and creatively
(Kwangmuang et al, 2021). Fourth, the wuse of
Augmented Reality media in learning has a significant
positive impact on the learning process and outcomes of
students. Augmented Reality media is able to attract
students' attention and increase their interest in the
subject matter. By presenting learning content in the
form of interactive 3D visuals, Augmented Reality
creates a more interesting and enjoyable learning
experience, so that students are more involved in the
learning process (Mulianti et al., 2023). Augmented
Reality helps students understand difficult and abstract
concepts in a more concrete way. With clear and
interactive visualizations, students can see and interact
directly with learning objects, which makes it easier for
students to understand complex material (Al-Ansi et al.,
2023; Wang et al., 2023).

Students can work together in groups to complete
tasks involving Augmented Reality, which increases
active student participation (Hafizhah & Setyasto, 2024;
Upadhyay et al., 2023). Previous research also shows
that the application of Augmented Reality media in
learning can significantly improve student learning
outcomes. Students who learn using Augmented Reality
tend to have better understanding and higher academic
results compared to lecture learning methods (Milasari
& Setyasto, 2023; Gandasari, 2021). The implication of
this study is that the Problem-Based Learning Model
assisted by Augmented Reality can improve the learning
outcomes of grade V science studies. By adjusting the
Regulation of the Minister of Education, Culture,
Research and Technology Number 16 of 2022 concerning
Process Standards and several previous studies, the
researcher applied the Problem-Based Learning model
assisted by Augmented Reality to the science subjects of
grade V elementary school. Based on the results of the
research and discussion that have been explained
previously, it is known that the Problem-Based Learning
model assisted by Augmented Reality is effective for the
learning outcomes of science studies on the Water Cycle
material in grade V of SD Negeri Gugus Budi Utomo.
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Conclusion

Based on the research results, the Problem-Based
Learning Model assisted by Augmented Reality is
effective in improving the learning outcomes of Science
in Grade V of SD Negeri Gugus Budi Utomo. The
effectiveness of the Problem-Based Learning Model
assisted by Augmented Reality is based on hypothesis
testing by conducting an independent sample t-test. It is
known that the Sig. (2-tailed) values obtained are 0.032
and 0.034. The Sig. value is smaller than 0.05, so HO is
rejected and Ha is accepted. Based on the n-gain test in
the experimental class and control class, the N-Gain
value was 0.430 in the experimental class which was in
the medium category, while the N-Gain value was -0.004
in the control class with the low category. Thus, students
in the experimental class who use the Problem-Based
Learning Model assisted by Augmented Reality from the
results of research and practice are more effective than
the Problem-Based Learning Model assisted by images.
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