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Abstract

This research aimed to describe the student’s problem solving skills on dynamic fluid topic after applied
problem based learning model. The pre experimental research adopted one group pre-test post-test design
applied to 106 student at 11" grade in SMAN 1 Jember. This research use three class (XI MIA 1, XI MIA
2, and XI MIA 3) totaling 106 students. Before applying the problem based learning model, student were
given a pre-test to measure the initial condition of the students, Pre-test given in the form of problem-
solving problems. Then apply the problem learning model on the dynamic fluid material. After applying
the learning model, the student was given a post-test in the form of problem solving problem. The data
obtained were analyzed using paired t-test, n-gain, and ANAVA. The results showed that learning was
done with good category. Problem solving skills in all three classes experienced consistent and significant
improvement at oo = 5% and n-gain for each category indicator. Positive response is shown by all students
in all three classes to the learning model based on the problem that has been implemented.
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INTRODUCTION
The development of various fields of life in the 21%

century very rapidly causing the competition becomes
tight. It make individuals must have competencies or
skills. One of the skills required is a problem-solving
skill. Marjohan,( 2013) education in the 21% century is
emphasized in critical thinking skills and problem
solving, creativity and innovation, communicating,
working together. Education is conscious and planned
effort to change human behavior through learning and
training. The learning challenges in 21% century require
teachers' pedagogical skills to create learning innovations
that can support and improve student’s problem-solving
skills.

Problem is situation faced by individuals or groups
when they can not solve in general way. Every individual
will always face problems with various forms in his life.
Problems in life not only a simple problem but also a
very complex problem. If a problem is given to the
student and the student immediately knows how to solve
it correctly, then the problem can not be said as a
problem.

Learning physics can not be separated from daily life,
because this is where the basic knowledge students
gained. The concepts contained in Physics are not only to
be memorized but also to be understood and practiced.
learning Physics learning is closely related to problem-
solving skills. Almost all aspects of Physics learning
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require problem-solving skills, both practical and
theoretical. The purpose of the subject of physics is that
students can develop reasoning abilities in analytical
thinking by using physics concepts to explain natural
events and solve problems both qualitatively and
guantitatively.

In learning Physics should emphasize in thinking
skills and practice to solve problems. (Amelia, 2014)
explains that problem-solving skills can improve skills
more than basic skills so students can face new problem
situations. Problem-solving skills are important to
develop. This is because the most of the learning
activities  involve the problem-solving process. The
importance of Physical problems is inseparable from its
role in life, which is to develop the skills and knowledge
of a person in facing a problem. Besides, According to
the results (Rokhmawati , 2016; , Choi, E, 2012; Maria F,
2012) the application of PBL can increase students' self-
actualizes in communication in the classroom, critical
thinking, and self.

Indicator of Physics problem solving skills using |
SEE. The I-SEE solving indicators are (1) identifying
relevant physics issues and concepts (identify); (2) plan
for problem solving (set up); (3) implementing and
developing an execute plan; (4) evaluate the completion
of the problem (evaluation) (Young, 2012).

Learning physics in  Curriculum 2013emphasize
learning-oriented students, students are required to be
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actively involved in learning and take responsibility for
themselves in solving a problem to understand the
concepts and facts in physics. The curriculum 2013
expect students to solve the problems given during the
learning activities. Under these conditions, teacher should
be able to create lesson plans which can make students
can improve problem solving skills.

During the observation at SMAN 1 Jember, thirty two
students were given a test of twelve questions in
accordance with indicators of problem solving skill on
dynamic fluid material to 36 students to know problem
solving skill. This test uses a scale of 0-100. Results
show that the average score of 36 students is (1)
identifying problems and concepts of 17.25%, (2)
planning problem solving 12.73%, (3) implementing and
developing a settlement plan of 11.51%, (4) evaluate the
completion of 12.17%. Based on the test result, it can be
seen that the level of problem-solving skills of students at
SMAN 1 Jember still low.

Based on the facts in the field, the results of
observations and interviews with physic teacher showed
that almost of learning physics using discussion and
direct instruction method.. This is because direct
instruction (teacher-centered) does not spend much time
and lots of physics material being taught. Submission of
physics material is given directly to the students making
learning less memorable which will cause the problem
solving skills of students not increased or trained. It is
also in line with the research that has been done by
Duong[8] which states that students' problem solving
skills at three universities are influenced by the way
educators teaching.

One alternative solution to solve this problem is
applying student-centered learning model which can
improve their problem-solving skills. This is supported
by several researchers including Selcuk, (2013) which
states that there is a significant difference between the
application of the problem-based learning model to the
a(pplication of the conventional learning model. Riati,
2015) reveals that by applying the problem-based
learning model (PBL) to the material of the phytagoras
theorem, each phase of the solving skills problems have
improved. (Henk G. Schmidt et al, 2011; Yew et al,
2016; Puspita, 2016) show that each phase of the
problem-based learning model can improve student
learning outcomes and problem-solving skills. In
addition, (Destianingsih, 2015) said that there is an
influence of Problem Based Learning model of learning
on student problem solving skills.

The Problem-Based Learning Model (PBL) is
learning model which is presenting a problem, asking
questions, facilitating an investigation, and opening a
dialogue. Problem based learning is designed to achieve
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learning objectives such as solving problems,
investigating, understanding and helping students become
active and independent learners. (Sani, 2015).
Developing collaborative skills among students and
helping each other is needed in the implementation of
problem-based learning (PBL) to investigate and solve
problems together. Students are taught to be active
investigators that make them think about problems and
skills By applying the problem-based learning model so
students are skilled in solving problems, both related to
academic problems and daily life. Based on the problem
solving skills indicator revealed by (Young, 2012) (1)
identifying the problem (identify); (2) plan for problem
solving (set up); (3) implementing and developing an
execute plan; (4) evaluate the completion of the problem
(evaluation) in -accordance with the syntax of the
problem-based learning model.

From the introduction, it is necessary to conduct
research on “implementation of problem based learning
in dynamic fluid lesson to increase problem solving skill
student’s class XI on SMAN 1 Jember". This research
aimed to describe the improvement of student problem
solving skills on dynamic fluid material after the
application of learning model based on the problem.

METHOD

This research uses pre experimental design with one
group Pretest-Posttest Control. The research design is
shown in Figure 1.

0O, > X > O,

Figure 1. Research design

Description:
O;: The pre-test value (before being given)
O,: Post-test value (after treatment)
X : Application of Problem-Based Learning Model

The research design uses three classes, namely, XI-
MIA 1, XI MIA -2 and XI MIA-3 by providing the same
treatment that the delivery of dynamic fluid materials
with the application of problem-based learning. In
general, the design of this study is illustrated as shown in
Table 1

Table 1. Research design

Class Pre- Variabel Post-

test Bebas test
XIMIA 1 0, X 0,
XIMIA 2 0, X 0,
XIMIA 3 0, X 0,
Description:

O;: The pre-test value (before being given)
O,: Post-test value (after treatment)
X : Application of Problem-Based Learning Model
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The subjects of the research were students of SMAN
1 Jember class XI MIA 1, XI MIA 2, and XI MIA 3 with
total student number 106 students. Data collection
methods used consisted of observation method, test
method (pre-test and post-test) and questionnaire method
(student response questionnaire).

Before taking the data research, firstly tested the
problem solving skill on the students who have received
the dynamic fluid material, the students of class XII. The
test questions are done to determine the feasibility of the
questions that will be used for pre-test and post-test. This
feasibility test covers the level of difficulty, item
sensitivity, validity, and reliability. A decent question,
used as a matter of pre-test and post-test, consists of 40
multiple choice questions according to the problem
solving skills indicator.

Data obtained from this research are the data on the
assessment of the implementation of learning, the results
of students' problem solving skills assessment, and
student responses. Implementation of learning is the
consistency of the way of learning by teachers in
accordance with the syntax or stages of learning models
based on the problems that have been planned and listed
in the RPP (Learning Implementation Plan). Learning is
said to be accomplished when the phases or stages in the
problem-based learning model get the grades in good
category according to the Lesson Plans (RPP). The data
on the implementation of learning is obtained by
observation at the time of learning is in progress. In the
learning that acts as a teacher is a researcher. The
observations were made by two observers: physics
teacher and physics student. Observations were assessed
by using the observation sheet of learning
implementation and carried out from the beginning to the
end of the learning activities using a problem-based
learning model.

The data of problem solving skills is _obtained by
giving pre-test and post-test questions to the students.
The pre-test and post-test issues are the same. The
problem form used in the pre-test and post-test is a
multiple choice with 40 questions corresponding to the
problem solving skills indicator. The pretest question is
given to the students prior to the learning with the
problem-based learning model to determine the students'
initial ability. After learning, students are given post-test
questions to measure students' problem solving skills.
The students' pre-test and post-test values were then
analyzed using paired t-test, n-gain and ANOVA.

Student response is obtained by fill out student
response questionnaire. The questionnaire filled by all
students after the learning is complete. In the student
response questionnaire there is a statement of teaching
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and learning activities, students are asked to express their
opinions on learning by problem based learning.

RESULTS AND DISCUSSION
The implementation of learning is assessed by the

observation sheet that is filled by the observer. The result
of the recapitulation of problem based learning is shown
in Figure 2

XIMAL mXIMAZ mXIMA3

VALUE

PRELIMINARY CORE ACTIVITY CLOSING TIMING

PHASE

.Figure 2 Implementation learning model

In Figure 2, it is known that learning with the
problem-based learning model in the preparation
stage of the three classes has been well implemented,
teachers and students have prepared everything
necessary for learning well.

In the preliminary stage teachers get good
categories in all three classes. This is because in this phase
the teacher displays the video of learning motivation and
is able to guide the students to ask questions related to the
displayed video. Do not forget also the teacher also
convey the purpose of learning to be achieved. In this
introductory phase, with students motivated in learning
will be able to cause students to feel involved and
involved in the learning process.

In the core activities aspect, learning progresses
smoothly in accordance with the plan that has been made
in the implementation plan of learning. The core activities
correspond to the phases of the problem-based learning
model, covering the problem-oriented phase, organizing
the students, individual and group investigations,
developing and presenting the work, and evaluating the
process of solving. This means students' problem-solving
skills have been well trained.

In the closing aspect the teacher provides an
opportunity for students to ask questions about learning
materials that have not been understood and also
summarize the material that has been taught. At the end of
the learning the teachers and students pray together. Based
on Figure 2 class XI MIA 1 get the lowest score, this is
because the students of class XI MIA 1 less able to
conclude the material already taught. At this stage the
teacher gets a good predicate on the three classes.
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In the aspect of time allocation the teacher is able to
arrange the learning in accordance with well-defined time.
Observation aspects of the classroom atmosphere of
teachers get a good predicate in conditioning the
classroom atmosphere, so that students become active but
still conducive. Thus, the teacher has been able to provide
guidance to the students well so that problem solving can
be trained well.

Problem solving skills studentcan be determined from
the pre-test and post-test scores of students analyzed using
paired t-test, n-gain, and ANAVA. The result of t-test
analysis is shown in table 2

Table 2. The result of paired t-test

class Tearc trable concusion
XIMIA1 18,13 1,70 Ho rejected
X1 MIA 2 23,59 1,70 _—Ho reject;d_ |
XI MIA3 15,46 1,70 Ho rejected

Paired t-tests were performed to find out the
significance of improving student problem-solving skills.
Based on Table 4.2, the tgpe for three classes is equal to
1.70 and tg class X1 MIA 1 for 18.13, for class XI MIA 2
for 23.59, and class XI MIA 3 of 15.46. Obtained tec
Ztune ON the three classes with a real level of 0.05 so it
can be concluded that Hy rejected and Hi accepted. Based
on this, there is a significant difference between the pre-
test and post-test after applying the learning model based
on the problem, where the post-test value is better than the
pre-test value. (Becerra, 2012; Klegeris 2013; Sihaloho,
2017; Abdullah, 2010) which stated that students' problem
solving skills improved significantly after applying the
problem-based learning model.

Based on the knowledge aspect to know the
improvement of problem solving skill, the students get the
pre-test and post-test value through the average score of
each class. In Table 3 is the result of a recapitulation of a
gain index analysis.

Table 3. Index Gain Analysis

Class Index gain Category
X1 MIA 1 0,60 Medium
X1 MIA 2 0,63 Medium
XIMIA 3 0,58 Medium

Based on Table 2 it is known that the three classes
have medium improvement. These results indicate that in
class XI MIA 1, XI MIA 2, and XI MIA 3 have an
average N-gain of 0.60, 0.63, and 0.58 respectively. The
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N-gain results in all three classes have no significant
differences. According to Sahyar (2017) this is due to
differences in students' problem-solving skills in each
class, may affect pre-test and post-test results. According
to Hake (1998) shows 0.7> <g> 0.3 is included in the
medium category. So it can be concluded that the
application of problem-based learning model can improve
students' problem solving skills in all three classes
significantly with medium improvement category. This
result is in accordance with the research conducted by
Ozcan (2014) and Kadir (2016) found that by applying the
problem-based learning model the problem-solving skills
increased significantly. As well as research from a study
conducted by Aziz (2014) it was found that the
application of problem-based learning model can
understand thermodynamic material better than using
conventional learning model. (Hariyanto, 2015) the
improvement of learning outcomes with the category is
due to the interest of students in learning fluid dynamics is
quite good, because the interest of students in learning or
motivation to learn can also affect student learning
outcomes themselves.

The result of N-gain analysis of each indicator solving
the problem in the three classes is shown in Figure 3.

Figure 3. Index Gain For Each Indicator
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Aspect of problem solving skill

Based on Figure 3, it is known that all the aspects of
problem solving skill’s students in three classes are
increase. For the aspect of identifying the problem the
three classes are in the highest category of the three other
aspects. This is possible because in that aspect the student
is able to categorize and recognize a problem well so that
most of the students can answer the given problem well.

In the planning aspect of problem solving, the three
classes also experienced an increase in their pre-test and
post-test values. The highest percentage for pre-test and
post-test values is in class XI MIA 1. In this aspect of
planning the problem solving is related to the student's
ability to identify problem solving. In this case the
problem relates to daily problems and demands the ability
of students to be able to identify problem solving so that
they can answer the questions given correctly.
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On the aspect of applying problem-solving on the
implementation of predefined troubleshooting. For this
aspect the highest percentage of pre-test value in Class XI
MIA 2 whereas for the highest percentage of post-test
value in Class XI MIA 1.

In the evaluation aspect and concludes with regard to
the ability in describing from a perception or ability in
concluding a breaking problem. The type of problem
associated with the explanation requires a high level of
thinking. According to Bloom version, this aspect of
evaluation is in the realm of C5 so that students in all
three classes get a low percentage for the pre-test but
increase in post-test value. Class XI MIA 1 gets the
highest percentage for pre-test and post-test values.

To know consistency of student problem solving skill,
consistency test was done using variance analysis
(ANAVA). The results from ANAVA are shown in Table
4.

Table 4. ANAVA

Variation | Dk | Sumof | Mean
Source square | Kunadrat| Fel Fiable
(MK)
Total 105 2,99 -
Betwen 2 0,044 ME :
Grou _ 0.0044 Lihat
P == 0.022 | tabel
=0.022 | poz8 untuk
InGroup| | 103 | 2946 | MKs | =078 | 5%
— 2946 3,0
103 (3.07)
=0.028

Based on the table 4, Fge < Fape This means that
students' problem solving skills are consistently improved
in the XI class MIA 1, XI MIA 2, and XI MIA 3.
Learning models are said to be effective when there is
increase significant with o = 5%, N-gain is at least
moderate and consistent. Thus problem-based learning
model is applied to improve students problem solving
skills. The problem-based learning model has been proven
to improve problem-solving skills because students have
the opportunity to work independently to construct group
comprehension with the problems given by teachers. This
corresponds to one of the advantages of the (Arends,
2012) that problem-based learning models can improve
problem-solving skills with understanding while working
on teacher-provided learning problems. The problem
presented is a relevant issue. Argaw (2017) stated that the
problems presented to the students contributed in
influencing and improving problem-solving skills.
consistent with student problem solving skills.

Student response was obtained from student response
questionnaire tested after learning process by all students
in class XI MIA 1, XI MIA 2, and XI MIA 3. Result of
student response shown by Figure 4.
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Based on Figure 4, the percentage of student responses
is high. (Ridwan, 2010) the higher percentage of student
responses obtained indicates a positive student response to
the learning that is being performed. Although the three
classes have different values but are still in the same
category that is very good. The high response of these
students supports that the learning model is based on
effective problems to be applied in physics learning.

In principle the whole series of this learning process is
to help students to see the meaning of matter, in this case
is dynamic fluid by way of linking the concept of subject
matter with real life everyday. Linking issues with
everyday life can make it easier for students to master
concepts and problem-solving skills.

CONCLUSSION
Based on research data, analysis, and discussion can

be concluded that firstly. The results of the
implementation of learning management using the
problem-based learning model on dynamic fluid materials
in class XI MIA 1, XI MIA 2, and XI MIA 3 performed
well. The problem-based learning model applied to the
dynamic fluid material improves students' problem
solving skills significantly at o. = 5% and the improvement
is consistent for each indicator with moderate mastery
across the three classes. Learning using the problem-based
learning model on dynamic fluid material received good
response in all three experimental classes.

Based on the research that has been done, there are
some suggestions as follows: (1) to more attention for the
time when learning takes place so that all information and
learning objectives can be delivered properly ;(2) ive
attention to the selection of materials, not all can use
problem-based learning.
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