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Abstract

This study aims to determine the effect of the problem based learning (PBL) model with the
POLYA technigue on students' cognitive learning outcomes on the subject matter of business
and energy in class X semester Il Senior High School Negeri 1 Batang Kuis in 2018/2019
Academic years. This type of research was a quasi experiment with a two group pretest-
posttest design. The population of all students of class X Senior High School Negeri 1 Batang
Kuis which consists of five classes. The sample selection was done by using cluster random
sampling technique. The study involved two classes, namely the experimental class and the
control class who were given different treatments. The experimental class and control class
each consisted of 30 students. The experimental class was treated with the problem based
learning (PBL) model with the POLYA technique and the control class was treated with the
conventional learning model. The instrument used in this study was a cognitive learning
outcome test in the form of a problem with a total of 8 questions with POLYA's technique
scoring guidelines and student activity sheets. The data in this study were analyzed using
hypothesis testing t-test. The results showed that there were significant differences, so it can
be concluded that there was an effect of using the problem based learning (PBL) model with
the POLYA technique on students' cognitive learning outcomes on the subject matter of
business and energy in class X Semester 1l Senior High School Negeri 1 Batang Kuis.
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Introduction

One of the problems facing the
world of education in Indonesia today is the
weak learning process. The learning process
that occurs in the classroom is directed at
students' ability to memorize information
only. As a result, education in Indonesia is
not directed at forming intelligent people,
having the ability to solve life problems, and
is not directed at forming creative and
innovative people (Sudarman, 2010).

The facts above are reinforced by
the results of the Program for International
Student Assessment in 2015 which was
released in December 2016, a program
initiated by the Organization for Economic
Co-operation and Development (OECD)
states Indonesia's ranking for science 62,
mathematics 63, and reads 64 of 70
countries. The average score for PISA 2015
is science score 403, Mathematics 375, and
reading 397, looking at the results in 2012,
PISA 2015 results have increased, it's just
that the ability of Indonesian children aged
15 years under this program is still
considered low compared to children other
in the world, because the average PISA
scores, respectively, are 494, 496, and 501
(OECD, 2016).

Basically, physics is the scope of
science and will certainly be the focus of
studies regarding the low quality of science
learning in Indonesia. Physics subjects are
generally felt to be difficult by students
because physics requires students to
understand the concepts in the physics
learning process and most students have not
been able to connect the material being
studied with the knowledge wused. In
addition, physics teachers only use
conventional learning models in the form of
lecturing, question and answer activities,
taking notes and working on questions so
that students receive abstract knowledge
without experiencing it themselves. As a
result, physics learning is only oriented to
memorization and formulas  without
understanding the concepts of physics itself.

The same problem also occurs in
Senior High School Negeri 1 Batang Kuis
which will be used as the research
population. From the results of the
questionnaire given, it was obtained that
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13% (4 people) of students did not like
physics because they thought physics was
not interesting, very complicated and
difficult to understand because there were
too many physics formulas to memorize,
81% (25 people) among them stated that
physics lessons are normal because they
think physics lessons are too monotonous
and uninteresting and 6% (2 people)
students like physics because they think
physics is challenging. This data shows that
physics is an unwelcome subject so it is not
surprising that the learning outcomes
obtained are still low.

Based on the above problems, a
learning model and technique is needed that
can attract students to want to study physics
and make students understand the concepts
of physics. As stated by Yamin (2010),
learning is a process where people acquire
skills, skills and attitudes. So, a learning
model must be applied that is able to invite
students to really learn and get really good
learning outcomes. These models and
techniques must also be adapted to the
learning objectives and subject matter being
taught.

Permendikbud No. 103 of 2014
states that, the PBL model is one of the main
learning models in the 2013 curriculum
which is expected to shape scientific
behavior, social behavior and develop
students' curiosity. This is reinforced by the
results of research by Aziz and Rokhmat
(2015) which showed that there was an
effect of problem-based learning models
with experimental methods on the physics
learning outcomes of class X students of
Senior High School 1 Gunungsari, West
Lombok district, 2014/2015 academic year.

According to Arends (2008), the
problem-based learning model is a learning
model that presents students with authentic
and meaningful problematic situations,
which can serve as a stepping stone for
investigation and investigation. Problem-
based learning model is a learning model
that involves students to solve a problem
through the stages of the scientific method
so that students can learn knowledge related
to the problem as well as have the skills to
solve problems. In line with Trianto's (2009)
opinion, the problem based learning (PBL)
model is an effective learning model for
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teaching higher order thinking processes.
This learning helps students to process
information already in their minds and
organize their own knowledge about the
social world and its surroundings.

This research does not only apply
the PBL model, but also applies the POLYA
technique. The POLYA technique itself in
this study acts to assist students in solving
problem-based problems. According to
POLYA in (Selcuk, 2008) the solution to
problem solving contains 4 stages of
completion, namely: (1) understanding of
the problem (see); (2) completion planning
(plan); (3) carry out problem solving
planning (do); and (4) rechecking the
settlement (check).

The same research has been
conducted previously by Tanjung (2016)
with the title implementation of problem-
based learning model of POLYA technique
on student learning outcomes and activities
on the subject matter of mathematical
physics and received a positive response
from unimed physics students class of
2014/2015. The results of his research
concluded that there was an influence from
the problem-based learning model with the
POLYA technique on the learning outcomes
and activities of the 2014/2015 class of
physics study program students.

Research Method

This research was conducted at
Senior High School Negeri 1 Batang Kuis
even semester of the 2018/2019 academic
year. The population in this study were all
students of class X MIA academic year
2018/2019. The sample in this study
consisted of two classes, namely class X
MIA-3 as the control class, and class X
MIA-2 as the experimental class, each of
which amounted to 30 people. The
experimental class and control class were
taken by using cluster random sampling
technique, namely the sampling technique
from the population which was done
randomly.

This study involved two classes,
namely the experimental class and the
control class who were given different
treatments. The problem based learning
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model uses the POLYA technique in the
experimental class, while the control class
uses conventional learning. The design of
this study was a two group pretest — posttest
which can be seen in Table 1.

Table 1.Two Group Pretest - Posttest Design

Kelas Pretest Treat Postest
Experiment T, X T,
Control T, Y T,
Information:

T, = initial ability test (pretest)

T, = final ability test (posttest)

X = treatment in the experimental class,
namely the application of the problem
based learning model with the POLYA
technique

Y = treatment in the control class, namely
the application of conventional learning
The researcher gave a pretest to the

experimental class and the control class. The
instrument used in the study was a cognitive
learning outcome test, a problem cognitive
learning outcome test consisting of 8 essay
guestions. The cognitive learning outcomes
test in the form of problems first
standardized using the content validity test
by two lecturers and one teacher according
to the expert experts. After the pretest data
were obtained, data analysis was carried out
using the normality test, namely the
Lilliefors test, homogeneity test and
variance equality test. After that, the two-
party t-test hypothesis testing was conducted
to determine the students' initial abilities in
the two sample groups, in this case the initial
abilities of the two samples must be the
same. Furthermore, the researcher taught the
subject matter using the PBL model with the
POLYA technique in the experimental class
and conventional learning in the control
class. The difference in the final results can
be seen by posttesting using the t test to
determine the effect of problem based
learning (PBL) treatment with the POLYA
technique on student cognitive learning
outcomes.



Result and Discussion

a. Result

The data described in this study
include data on student cognitive learning
outcomes on business and energy materials,
which are given different treatments, namely
1) problem-based learning (PBL) models
with POLYA technique, 2) learning using
conventional learning. The results of the
pretest data for the experimental class and
control class students can be shown in
Figure 1.

The pretest data combined
with the experimental class
and the control class
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Figure 1. Bar chart of students' pretest scores

The picture above shows that the
pretest scores in the experimental class and
the control class have low scores, but the
comparison of the average pretest scores for
the experimental class and control class is
not much different, namely 21.39 and 20.59.

The frequency distribution of
posttest data for students in the experimental
and control classes can be visualized in
Figure 2.

Figure 2 shows that the posttest
score of the experimental class is higher than
the posttest score of the control class, the
comparison of the mean scores is 75.56 and
68.58. There is an increase in learning
outcomes obtained in both classes, it can be
concluded that the cognitive learning
outcomes of the experimental class students
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are better than the cognitive learning
outcomes of the control class students.

The Posttest data combined with
experimental class and control
class
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Figure 2. Bar chart of students' post-test
scores

The data described in this study
include learning outcomes and students'
problem solving abilities in the subject of
Elasticity and Hooke's Law, which are given

different treatments, namely 1) inquiry
training learning model with multiple
representations, 2) conventional learning

models. The results of the pretest data for
the experimental class and control class
students for learning outcomes can be seen
in Table 2.

The results showed that the increase
in student cognitive learning outcomes was
supported by student activity during the
learning process. The activities observed in
this study were students' ability to orientate
problems, organization in learning, group
investigations, present work and evaluate the
problem-solving process. The relationship
between learning outcomes and student
activities is shown from the increase in the
average value of student activity in the
experimental class at each meeting with the
average value at the first meeting which is
54, the second meeting is 79 and at the third
meeting is 93 so that the average value of
student activity during three meetings,
namely 75. The average value of the
experimental class students' activities is
visualized by the bar chart in Figure 3.
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Figure 3. Bar chart of the experimental class
student activity scores

Information:

Al: Orientation to the problem

A2: Organization in learning

A3: Group investigation

Ad4: Presenting the work

Ab5: Evaluating the problem-solving process

b. Disscusion

Based on the research data, it can be
seen that the experimental class which was
taught using the problem based learning
(PBL) model with the POLYA technique
resulted in an average pretest score of 21.39
and an average post-test score of 75.56
while the control class was taught using In
conventional learning, the average pretest
score was 20.59 and the post-test average
score was 68.58. The results showed that the
average value of the experimental class
treated by applying the problem based
learning (PBL) model with the POLYA
technique was higher than the control class
with conventional learning.

Based on the normality and
homogeneity test of the pretest and posttest
data, it can be concluded that the research
data has met the test requirements for testing
the research hypothesis. From the results of
hypothesis testing on post-test data, it is
obtained that teu> twne Means that Ha is
accepted and H, is rejected, so it can be
concluded that there is an effect of the
problem-based learning model with its
POLYA technique on students' cognitive
learning outcomes.

The difference in cognitive learning
outcomes of the two classes can be
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explained by the theory that basically the
problem-based learning model is a learning
model that provides problems in the
classroom, and the problem solving
technique is carried out using the four-
indicator pattern technique (Selcuk, 2008),
namely: 1) understanding the problem, 2)
problem solving planning, 3) problem
solving, 4) re-checking problem solving so
that it makes it easier for students to solve
problem-based problems given by the
teacher. After the problem is solved,
students conduct a discussion in class to
convey the results of solving the problems
that have been found.

Conventional learning has not been
able to encourage students to carry out direct
investigations and exercises to find solutions
to the problems given. Conventional
learning only focuses students on receiving
the material presented by the teacher in front
of the class so that students become passive
and learning outcomes are less than optimal.

The acquisition of higher cognitive
learning outcomes in the experimental class
was also supported by the acquisition of
student activity observations for 5 aspects of
observation which showed better results than
the control class. This difference in results
occurs because in the experimental class
students are trained to work together in
solving problems by applying the four
POLYA steps, making it easier for students
to complete the given test. The experimental
class also provides opportunities for students
to explore, collect and analyze data to solve
problems so that students are able to think
critically,  logically, analytically and
systematically.

This was because the problem-based
learning model with the POLYA technique
involves all students to be active in the class
in collaboration and finding solutions to the
problems that are being studied through
question and answer activities and group
discussions. The problems presented are
proven through experimental activities that
require each student in the group to
participate. Each group of students
expressed their opinion about the solution to
the problem presented then discussed to find
the most appropriate solution. Then each
group presents the results of their discussion
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in front of the class. The active involvement
of all students during the learning process is

what can improve student learning
outcomes, especially cognitive learning
outcomes.

This is in line with the research of
Yul Ifda Tanjung (2016), who concluded
that there is an effect of the problem-based
learning model with his POLYA technique
on student learning outcomes and activities
in the physics-mathematics course 1l physics
education study program class of 2014/2015.
In addition, Rudtin (2013) concludes that
learning by applying POLYA's steps in the
problem-based instruction model can
improve students' problem-solving abilities
and help students be more focused in solving
rectangular story problems in grade VII
students of SMP Negeri 7 Palu.

The problem-based learning (PBL)
model with the POLYA technique has made
learning outcomes better than conventional
learning, but there are several obstacles in
conducting research, namely 1) Researchers
have not maximally managed time so all
syntax is less effective when implementing
the learning process 2 ) The difficulty of
determining the problems in the student
worksheet that will be solved by students
during the learning process. The
presentation of the problem is very
important in applying the problem-based
learning model. Researcher's limitations in
determining problems that cause research
results are not optimal.

Conclusion

Based on the research results
obtained from the results of data analysis
and hypothesis testing, it can be concluded
as follows:

Student learning activities on the
subject matter of business and energy using
the PBL model with the POLYA technique
in class X Senior High School Negeri 1
Batang Kuis in 2018/2019 academic year
was in the active category.

Based on the results of hypothesis
testing with one-party t-test, it was found
that there was an effect of the Problem
Based Learning model with the POLYA
technique on students' cognitive learning
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outcomes on business and energy materials
in class X semester Il Senior High School
Negeri 1 Batang Kuis Academic year
2018/20109.

Based on the results of the research
conducted, it was found that there was a
difference which was a significant influence
of the inquiry training learning model with
multiple representations on student learning
outcomes and problem-solving abilities on
the subject of Elasticity and Hooke's Law in
class X1 Senior High School 17 Medan.

Suggestion

Based on the discussion of the
research results, several things are suggested
as follows:

When doing research, the constraint
experienced by researchers was that time
was not well organized. Therefore, for future
researchers, it is suggested to be smarter in
optimizing time so that all syntax can be
carried out properly and students get better
learning outcomes.

At the time of conducting research,
the constraints experienced by researchers
were students who were less enthusiastic
because they had not been trained in how to
work the Problem Based Learning model
with the POLYA technique. Therefore, it is
recommended for further researchers to do
exercises before using the Problem Based
Learning model with the POLYA technique
for students, so that students better
understand and are trained in how the
learning model will be delivered, so that the
learning process runs smoothly.
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