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ABSTRACT

This study aims to determine the increase in problem solving skills of students in MAN 3 Yogyakarta through
audio visual media in Problem Based Learning (PBL) model. The method used in this research is a quasi-
experimental design with an experimental design, namely one group pre-test-post-test design. The sampling use
purposive sampling technique with participants were 31 student from year 11 class in MAN 3 Yogyakarta. The
result is showed that there was an increase in the problem solving skill of students of MAN 3 Yogyakarta which
was indicated by the results of the Wilcoxon test, it was known that the significance was 0.000 < 0.05. It can be
concluded that problem solving skills improve by applying audio visual media in a problem-based learning

model in MAN 3 Yogyakarta.
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1. INTRODUCTION

Science and technology is growing rapidly. As
citizens, they must be prepared to face these
challenges. Several steps have been taken by the
Government of Indonesia, including improving the
quality of human resources (HR), namely through
education. Science and technology is here to facilitate
teachers and students in the learning process, one of
which is through e-learning [1] [2]. During the
COVID-19 pandemic, students were required to learn
from home, so they could not meet face to face with
the teacher as usual in school [3]. Because of this
policy, the use of e-learning in learning is very
important. E-learning can make it easier for teachers
to deliver material that students can access at any
time. The learning process can be done anytime and
anywhere because teachers and students can learn
without meeting in person. Some of the available e-
learning platforms are Moodle, Google Classroom,
Edmodo which can contain materials, assignments
and other information. The success of online learning
in Indonesia during this Pandemic COVID-19 was
determined by the readiness of the technology, both

from the teacher and student side. The technology is
in line with the curriculum, support and collaboration
of all stakeholders [4]. Although using e-learning, if
the concept is virtual class, it has not been effectively
used for learning physics. E-learning that is used will
be more effective using learning videos or physics
practicum videos [5]. The use of e-learning requires
readiness including readiness to prepare more
innovative teaching materials, so that it will increase
students' interest in learning [6]. Teaching materials
in digital form such as videos are easier to understand
and more efficient in use. However, there are still
many obstacles that are felt, especially by teachers in
preparing these teaching materials because it requires
a little longer time [7].

The importance of science and technology in
education, namely science and technology as
provisions for the 21st century. Audio visual media
has an important role in this modern education,
because it has many advantages including the
advantages of intuition, clarity, representation, and
abundant information [8]. The use of audio visual
media technology in education can generate
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motivation and stimulation of perceptual skills which
will lead to increased learning outcomes of students

[9].

The development of the 21st century requires
students to have several skills, one of which is
problem solving skills [10]. Problem solving skills is
the skill of students to use their knowledge in
selecting or deductively predicting various possible
consequences of a phenomenon [11]. The skill to
solve problems itself is a very important part of
learning because in the learning process and its
solution, students are allowed to gain experience
using the knowledge they already have [12].

There are several learning models that can
improve problem solving skills. One of them is a
learning model that focuses on solving everyday
problems, namely the Problem Based Learning (PBL)
model. PBL is a learning model that encourages
students to learn and work together in groups to find
solutions to problems in the real world, PBL allows
students to work collaboratively and build their
knowledge through social interaction [13][14][15].
Students who have gone through the learning process
using the problem-based learning model will take the
final exam or test more relaxed and not tense because
they are used to facing problems during learning and
we know that the student has passed the test, based
on their final grade [16], [17].

With these problems, teacher innovation is
needed in delivering material during the learning
process, for example by using different learning
media, namely by using audio visual media. This
study aims to determine the increase in students'
problem solving skilss using audio visual media in
the PBL model.

2. RESEARCH METHOD

2.1. The Type of Research

This study used the Quasi Experiment method
with the research design using the one group pre-test-
post-test design [18]. The design form is as in table 1.

Table 1. Research design one group pre-test-post-test
design

Initial Final
Test test
Experiment o1 X 02

Group ‘

‘ Treatment ‘

01 is the initial test (pre-test) carried out before
being given treatment. X is a treatment given to
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students by applying audio visual media with PBL
model. O; is the final test (post-test) carried out after
being given treatment.

2.2.The Place and Time Research

The place of research at MAN 3 Yogyakarta
that’s located in Magelang St km. 04, Kutu Dukuh,
Sinduadi, Mlati, Sleman Regency, Special Region of
Yogyakarta. The research period is April to May
2020.

2.3. The Research Subject

The research subjects were students of class XI
MIPA 1, MAN 3 Yogyakarta. The research subjects
were determined using purposive sampling technique
[19]. The number of research subjects consisted of 31
students of class XI MIPA 1.

2.4. The Research Variable

In this study, the independent variable was the
audio visual media with PBL model, while the
dependent variable was the problem solving skills.

2.5. The Instruments

Before the research, the video was uploaded to
the e-learning madrasah of MAN 3 Yogyakarta.
Videos contain problems that students solve. There
were 3 problems that were solved by the students,
namely videos 1, 2 and 3. Video 1 is given to
students after a pretest is done. The problem in video
1 is how students can observe a solar eclipse using a
telescope (figure 1).

Figure 1 Video of learning 1

Students can discuss these problems with the help
of the teacher. When problem one has been solved,
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students are given video 2 in which students can find
out how the telescope works (figure 2).

Masalah 2

<1

Figure 2 Video of learning 2

Students can solve these problems with the help
of the teacher. After that, students were given video 3
which contains the problem of how someone can see
objects that are very far away on earth and how they
work (figure 3). The issues included in the video are
designed in such a way that the content of the video
is carefully constructed as a problem [20].

masalah 3

Obypektif Z Okuler

Figure 3 Video of learning 3

PBL problems are structured based on three
important aspects of PBL problems, namely
unstructured, contextual and related to everyday real
life situations [21]. Student worksheets are provided
for problem solving. Problem solving from the
information provided in the instructional videos.
Even though using e-learning, students are still
divided into several groups, with each group
presenting the results of the problem from the video
given.

The fourth video that has been developed by the
teacher contains a summary of the optical material
explanation  for  reflection, evaluation and
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reinforcement of the material for students (figure 4).
So that the teacher does not need to explain again,
because it is represented by video 4. Students can
listen to and see the content of the video regarding
the material discussed at the meeting. Videos are
given to provide constructive feedback followed by
closing the lesson [22]. The video has been equipped
with voice and text that can help students easily
understand the content of the video.

aU VU U\

MATERI FISIKA SMA KELAS XI|

U[] | 0009 s (708

Figure 4 Video of learning 4

2.6. Data Collections Instruments And
Analysis

2.6.1. Data Collections

The pre-test and post-test were given to solve
students' problem skills before treatment using PBL
videos and after treatment using PBL videos. The
post-test was given after learning PBL through the
video given. The test questions are uploaded to the e-
learning madrasah of MAN 3 Yogyakarta, so that
students work online with a time limit of 60 minutes.
The questions consist of items that test students'
problem solving skills.

2.6.2. Analysis

The data processing technique in this research is
guantitative. Quantitative data were analyzed using
statistical calculations with the help of SPSS.
Quantitative data were generated from the pre-test
and post-test scores. The test results were tested for
normality and average differences using the
Wilcoxon test.

3. RESULT AND DISCUSSION

3.1. Problem Solving Skills

The results of the pre-test-post-test were
processed using SPSS. First, the pre-test and post-test
data were analyzed using the normality test, in order
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to know whether the data was normal or not. Because
the data amounted to 31, then using the Shapiro Wilk
normality test [23]. The results of the normality test
are as follows as table 2.

Table 2. Test of normality for the pre-test and post-
test scores

Pre-Test 0.908 31
Post-Test 0.938 31

0.011
0.075

In the pre-test data, the sig. 0.011 <0.05, the data
is not normal. Meanwhile, the post-test data sig.
0.075> 0.05, the data is normal. Because only one of
the data was normally distributed, a non-parametric
statistical test was performed using the Wilcoxon test
to check between the pre-test and post-test whether
there was a statistically significant difference in the
mean scores.

Tabel 3. The test of Wilcoxon

Post-Test - Pre-Test

z -4.399°
Asymp. Sig. (2-tailed) 0.000

Information

Based on the Test Statistics output above, it is
known that Asymp.Sig. (2-tailed) is worth 0.000
(table 3). Because the value of 0.000 is less than 0.05,
it can be concluded that there is an increase in skills
in solving physics problems using the audio visual
media.

Table 4. Mean scores for the pre-test and post-test
scores.

Data Average Score ‘
Pre-test 44.2
Post-test 73.2

Table 4 shows that there is a significant difference
between the mean before the use of audio visual
media and after the use of audio visual media. The
average Pre-test score is 44,2 meanwhile the average
Post-test score is 73,2.

Average Score

80

60
40
20
Pre-test

Post-test

Figure 5 Average Score of pre-test and post-test
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Figure 5 shows that the problem-solving of
physics increases after the application of audio visual
media. The average score increased from pre-test
44,2 to post-test 73,2. The factors that cause the
effect of giving treatment to the problematic skills
improvement are the learning media and learning
models used. The audio visual media used by
students is easier to understand and understand the
material being taught when learning using e-learning.
The use of audio visual media is able to improve
student perceptions of learning, understanding or
understanding, the delivery of learning from teachers
to students, improving memory and being able to
provide improvement or knowledge of the results
achieved. In addition, attractive media can make
students more interested in participating in learning
activities, where high interest in learning greatly
affects student learning outcomes. During the
learning process, students in the experimental class
tend to enjoy learning that is combined with learning
media. Students find it easier to understand known
concepts with animation aids that are prepared as
teaching aids [24].

Learning using audio visual media seen through
e-learning owned by MAN 3 Yogyakarta is proven to
be effective in improving student problem skill test
results. This is in line with previous research that
online PBL is as effective as PBL conducted in
person in class [25]. Although there are still
obstacles, there are the limited ability of students'
discussion technology during PBL learning.

4. CONCLUSION

Learning using the audio visual media in PBL
model is better at improving students' problem
solving skills. These results were obtained from the
pretest-posttest data analysis.There are supporting
factors in improving students' problem solving skills.
Among them are students discussing well, learning
activities are fun, students are more aware of
watching videos, there are worksheets that can be
used as a tool to make it easier for students to
understand learning concepts, students can consider
different situations, some students enjoy challenges
and are optimistic about learning.

Some limitation of this study are that learning
physics through e-learning not yet controlled by
arranging sessions during learning. Controlling
learning can be through discussion groups. Teachers
also need to be more interactive so that students have
a high curiosity so that the results of problem solving
skills increase significantly.
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