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Abstract

The era of digitalization requires students to always be creative so as not to be out of date,
one way is to improve problem-solving abilities. This research aims to improve students'
problem-solving abilities by applying a problem-based learning model. The sample used was
students of class X-1 as the experimental class and class X-2 as the control class selected
using simple random sampling. This type of research is a quasi-experiment and the
instrument of problem-solving ability used is in the form of an essay which consists of 8
questions. The results of the study concluded that the problem-solving ability in the

experimental class using the problem-based learning model was better than conventional
learning.
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Introduction

Education in Indonesia must be able
to participate positively in this era of
globalization, not wanting to be only
objects and months of other nations.
Therefore, we must prepare as early as
possible to welcome this era, one
alternative is to prepare human resources
through the educational process. . The main
problem that must be answered is what
teaching models can improve the quality of
human resources in facing the era of
globalization. One of the best ways is to
introduce and develop science and
technology early in formal education
because our students are human resources
in the future (Nurkholis, 2013).

Education has an old paradigm,
namely, the learning process runs in one
direction only and is dominated by teachers.
Teacher errors in choosing learning
strategies can cause students to be less
interested in learning so that it has an impact
on reducing student motivation and activity
during the teaching and learning process.
This will also cause student learning
outcomes that are not optimal. The results of
an interview with a physics teacher stated
that the average score of the students' daily
tests was unsatisfactory. The lack of
maximum student learning outcomes is
caused by the low ability of students to
solve problems (Fadillah, 2010; Hertiavi et
al., 2010).

According to Trianto (2009), based
on the results of research analysis on the
low learning outcomes of students due to
the dominance of the conventional learning
process. In this learning, the classroom
atmosphere tends to be teacher-centered so
that students become passive. However, the
teacher prefers to apply the model, because
it does not require practical tools and
materials, it is enough to explain the
concepts in textbooks or references.
Students are not taught learning strategies
that can understand how to learn, think, and
motivate themselves, even though these
aspects are the key to success in learning.

Based on the researcher's preliminary
observations at SMA Negeri 1 Hinai, it
appears that the learning used in the
classroom still tends to be teacher-centered,
so that students become passive and have

never used a problem-based learning model.
Passive problems cause students' learning
outcomes in class to be low. If we look at
the physics test scores achieved by an
average student of 55, it is still far below the
Minimum Completion Criteria (KKM),
which is 75. From a practical point of view,
learning is very rarely implemented due to
very limited tools and materials, the
majority of students only get material from
the explanation. or theory so that it does not
stimulate students' thinking to solve physics
problems in everyday life or other words,
the students' lack of problem-solving skills.
The problem of the lack of students'
problem-solving abilities can be seen from
the initial observation by giving eight
questions related to problem-solving only 2
out of 30 students passed the KKM score.
The solution needed to overcome the above
problems is by developing an effective
learning model, which can attract students'
attention, generate student motivation,
actively involve students, and pay attention
to student abilities.

The learning model that the
researcher will apply is the problem-based
learning model because problem-based
learning is not designed to help teachers
convey large amounts of information to
students but problem-based learning is
designed to help students develop thinking
skills,  problem-solving  skills, and
intellectual skills. the roles of adults by
experiencing real or simulated situations,
and becoming learners who become
independent and autonomous
(Arends,2008).

Problem-based learning has been
proven to improve students ‘problem-
solving  abilities  through  previous
researchers such as (Fatimah, 2013;
Widjajanti, 2009) which stated that the
Problem Based Learning Model was able to
improve students' problem-solving abilities,
but what distinguished previous researchers
were that this research was applied to
Physics subjects on Dynamic Electricity.
Dynamic electricity was chosen as the
material in the study due to the results of
interviews with physics subject teachers that
the Dynamic Electricity material got the
lowest score in the previous semester.
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Research Method

This research was conducted at
SMA Negeri 1 Hinai which is located at
Sports Street, Hinai District, Langkat
Regency, Indonesia. The sample in this study
consisted of two classes, namely class X-2 as
the control class and class X-1 as the
experimental class which was taken by using
cluster random sampling technique. The
variable in the study is the independent
variable, namely the application of problem-
based and conventional learning models, the
dependent variable is the student learning
outcomes on dynamic electricity material.

This type of research is quasi-
experimental research. The design of this
research can be seen in Table 1.
Tabel 1. Two Group Pretes — Posttes Design

namely calculating the mean of the pretest
and posttest, normality test using the
Lilliefors test, homogeneity test using the
variance comparison test, hypothesis testing
using the t-test

Result and Discussion

Result

The data described in this study include data
on students' problem-solving abilities in the
Dynamic Electricity material, which is given
a different treatment, namely problem-based
learning and conventional learning. Pretest
data The problem-solving abilities of the
experimental and control class students can
be visualized in a diagram as shown in
Figure 1.

Group Pretest | Treatment | Posttest
Experimental | T X T,
Control T, Y T,
Information :

T1 = Pretest is given to the experimental
class and control class before treatment

T2 = Posttest given after treatment in the
experimental class and control class

X = Teaching by applying a problem-based
learning model

Y = Teaching by applying conventional
learning models

T1 = T2

The data collection technique was
carried out before carrying out learning
activities, carried out a preliminary test to
determine the level of students' initial ability
in dynamic electricity in the control class
and the experimental class. After the
dynamic electricity material was taught to
students, a post-test was carried out to
determine the students’ problem-solving
abilities in the control and experimental
classes.

The research instrument used in this
study was a student learning outcome test
totaling 8 questions in the form of an essay
test. Before conducting the research, the tests
that have been compiled are tested for their
validity.

The data obtained were then
processed by data analysis techniques,
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Figure 1. Pretest Experiment Class and
Control Class

Posttest data The problem-solving abilities
of the experimental and control class
students can be visualized in a bar chart as
shown in Figure 2
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Figure 2. Posttest Experiment Class and

Control Class
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For problem-solving abilities in this study
starting from levels C3 (Apply), C4
(Analyze), C5 (Evaluate), C6 (Create). The
data for the acquisition of the values of C3,
C4, C5, C6 are more clearly visualized in the
following bar chart:

—— Wl experiment

= control

a 4 05 6
Category

Figure 3. The category of students' problem-
solving abilities in the experimental and
control classes

Based on the bar chart above, the
students' problem-solving ability in the
experimental class was higher than in the
control class. The reason is that in the
experimental class students are required to
work together in solving problems related to
daily life and find their information related
to the problem so that learning is more
constructivist, while in the control class
students only listen to information from
explanations and work on problems so that
learning be passive. However, in the C4
category, students in the control class had a
higher average than the experimental class
because at the second meeting there were 8
people from the experiment class who did
not participate in learning due to
extracurricular activities, thus affecting the
average in the class.

In the C3-C6 categories, the highest
difference in student problem-solving
abilities in the C6 category (creating) or the
highest problem difficulty level, with an
average of 76.7 in the experimental class and
43.33 in the control class. This is due to the
problem-based learning model has provided

opportunities for students to explore
collecting and analyzing data to solve
problems so that students can think critically.
Following the statement of Arends (2008),
"PBL is not designed to help teachers convey
large amounts of information to students but
is designed primarily to help students
develop thinking skills, especially higher-
level thinking skills (higher-level thinking
skills).

Discussion

In the experimental class which was
taught using the problem-based learning
model, there was an increase in problem-
solving abilities, where the pretest average
score was 14.83 while the posttest average
score was 67.5. The problem-solving ability
of students in the experimental class is
because during the teaching and learning
process using a problem-based learning
model requires students to work together in
solving problems related to everyday life and
find their information related to the problem.
Following constructivism learning theory
states that students must find complex
information on their own, check new
information with old rules and revise it if the
rules are no longer appropriate. For students,
to truly understand and be able to apply
knowledge, they have to solve problems,
find everything for themselves, try-hard with
ideas. Therefore, in the learning process
students feel very happy with learning using
models problem-based learning because
students can feel for themselves the events
related to everyday life, which are being
studied.

In the control class that was taught
using conventional learning, there was an
increase in problem-solving abilities too,
where the pretest average score was 16.17
while the post-test average score was 58.67.
The increase in problem-solving ability in
the control class was still lower when
compared to the experimental class that uses
a problem-based learning model. This is
because conventional learning conveys
information verbally to several students. This
activity is centered on lecturers and
unidirectional communication. In  the
conventional learning model, students learn
more to listen to explanations in front of the
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class and carry out assignments if they are
given practice questions to students. The
conventional system of teaching carried out
in the teaching and learning process is by
using the lecture, question, and answer, and
demonstration method, so that students feel
bored, passive, and easily forget.

There are several advantages of the
problem-based learning model; 1) Increase
learning motivation because students are
actively involved in the learning process; 2)
Students are trained to relate the problems
studied with everyday life so that students
are required to learn to discover; 3) Students
are deeper into higher-order thinking, such
as analyzing, solving problems that occur in
everyday life, finding, evaluating, working
together, showing good communication.

Besides, problem-based learning
models can provide opportunities for
students to explore, collect, and analyze data
to solve problems, so that students can think
critically, analytically, systematically, and
logically in finding alternative problem-
solving. Students, in this case, are active and
enthusiastic to work with friends in the
group in solving problems that have been
given by the researcher. Students are also
interested and active when discussing and
expressing  different  opinions  during
discussions between groups.

In the student orientation stage of the
problem (first), the researcher motivates
students by providing learning objectives
that will be achieved by students and at this
stage, the researcher gives problems to
students by showing two different simple
series. At the stage of organizing students to
learn (second), the researcher provides the
subject matter that is studied then forms
study groups and conducts experiments
(experiments). At the stage of individual and
group investigation (third), the researcher
guides each student to collect information to
solve problems and conduct experiments
(experiments) once again. At the stage of
developing and presenting artifacts and
exhibits (fourth), the researcher helps each
group solve and answer all existing
problems, and present the results of the
group discussions that have been prepared,
then the other groups are allowed to provide
opinions or input. At the stage of analyzing

and evaluating the process of overcoming the
problem (fifth), the researcher assists
students in reviewing problem-solving
following the learning objectives and
reinforces solving the problem and at this
stage, the researcher makes an evaluation
test to determine student understanding.

The results of this study are in line

with previous research as examined by
(Kharida, 2009), which states in the results
of their research that there is an increase in
the average cognitive learning outcomes of
students who are taught by problem-based
learning models. (Yasa, 2007) shows that
students' basic physics competencies can be
improved by using problem-based strategies.
(Akinoglu & Tandogan, 2007) show that the
problem-based active learning model had
positively affected students' academic
achievement and their attitudes towards the
science course. (Tika, 2008), the PBL model
can  significantly  improve  students'
understanding of physics concepts.
Although the problem-based learning model
has made better learning outcomes compared
to conventional learning, there are several
obstacles in conducting research; 1)
Researchers are not maximized in managing
time so that all syntax is less effective when
implementing the learning process; 2) There
are still more students because this model
has never been applied in that school.
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