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Abstract

The aim of this study to determined whether the implementation of Problem Based Learning Learning (PBL)
model could improve learning activities and problem solving skills of mathematics students in class VIIB SMP
Negeri 3 Medan (Seventh Year Juniour High School), amounting to 30 students. The type of this study was a
classroom action research that took two cycles. Data collection was done through tests and observations. The
results of the research in the Cycle 1 showed that the average value of observation of the research activity was
2.9 with good category, and the percentage of student learning activity was 57% with less active category. The
average value of problem solving ability is 4.87 with very low category. The results of the research in Cycle 2
showed the average value of observation 3.65 with very good category. Percentage of student learning activity
was 79% with active category. The average problem solving ability of student math was 8.38 with high ability
category. The result of the research showed that the implementation of Problem Based Learning (PBL) model
could increased learning activity and problem solving ability of student mathematics in class VIIB of SMP

Negeri 3 Medan.
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1. Introduction

Mathematics is one of the compulsory subjects in formal education and takes a very important role in education.
Mathematics skills is needed to learn other subjects, such as physics, chemistry, biology and even social science.
Mastery of mathematics will provide the basis of knowledge and skill for great importance areas, such as the
mastery of science and technology [1]. Basic all of sciences sains and technology which application cut across

all areas of human knowledge founded with mathematics as a foundation [2,1].

Although mathematics has a central role in the mastery of science and technology, mathematics has not become
interesting subject for students students generally. Pranoto tated that the process of teaching and learning
achievement of Indonesian students' mathematics is low [3]. The students' mathematical problem solving
abilities in PISA and TIMSS did not show good performance, and was below the average of international
mathematics problem solving abilities in both tests [4]. The author found same casues in SMP Negeri 3 Medan
through interviews with students and teacher. Interview with teachers showed that word problems was difficult
for the students on learning mathematics. It was found that many students whom did not like mathematics for

mathematics was too hard for them.

Based on the results of observations, author obtained information that the teacher was too monotonous in
delivering the lesson, so students was less responsive to mathematics lessons. Non-routine problem was too
difficult for this students. To knew the problem solving skills of students in Junior High School, research given
test to students of class VIIB (Seven Year Class), amounting to 30 students. The test results showed that the

average class math problem solving skill got very low category.

1.1. Problem Solving Skill

This lack of mathematical problem solving ability should not be allowed because the problem solving ability is
one of the main principles of science and technology and also teaching crucial to the progress of mathematics
education itself [5]. Pinter states that problem-solving ability is a very important skill. With problem-solving
skills, students will be able to arrange real-life situations in mathematical models [6]. The problem-solving
ability itself is not just a goal in mathematics learning, but also something that is very meaningful in everyday
life, and in the world of work, being a problem solver can provide benefits or benefits [7]. In addition, increased
problem-solving skills will improve student learning outcomes themselves, and thus will advance math

education quality.

The student's skill in solving the problem can be seen from the student's ability in solving the problem by using
steps consisting of: (1) understanding the problem, (2) make plans, (3) implement the plan, and (4) recheck

problem solving process again [8].

1.2. Students’ Activity

In learning, activity is a very important thing to be noted by teacher. Actually, without teaching-learning design,

students will still do activites. But with a better teaching-learning design, students’ activity will be more
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effective to grab knowledge or skill. Inside eacht student,there are active principles; desire to do and work alone
without instruction by their teacher. This active principle controls student behavior. Learning has to direct the
mind and behaviorto achieve competencies. In teaching-learning situation, the principle of activity can be
carried out in every face-to-face activity in a structured classroom, in the form of direct communication, group

activities, small group activities [9].

Activities can be identified in the learning process, i.e: (1) hearing, (2) viewing, (3) feeling, smelling, and
tasting/savoring, (4) write or take notes (5) reading. (6) creating an overview, or summary and underlining. (7)
observing tables, diagrams and Charts. (8) remembering. (9) thinking (10) exercise or practice [10].But in this
research, activity is shown in (1)expressing opinion, (2) Asking, (3) Answering questions, and (4) participation

in discussion.

1.3. Problem Based Learning (PBL)

A good learning strategy plays an important role in addition to mastering the content of the mathematics [11,12].
Uworwabayeho states that the low mathematical ability of students is caused by the use of inappropriate
learning methods, and if the teacher wants to improve problem solving skills, critical thinking skills, and
reasoning, then the teacher must abandon the conventional method [13].Therefore selection of learning
strategies, by mathematics teacher, should be increasingly scrutinized. One of the learning strategies assessed

will be able to improve students problem solving abilities is Problem Based Learning Learning Model (PBL).

Table 1: Syntax of Problem Based Learning Learning (PBL)

Phases Teacher Behavior
Phase 1 —  Explain the purpose of learning
Student orientation to the problem —  Describes the required logistics

—  Motivate students to be actively involved in
solving the selected problem

Phase 2

Organize students —  Help students define and organize learning tasks
related to the problem

Phase 3 —  Encourage students to gather appropriate

Individual and group research guide information
—  Encourage students to carry out experiments for
explanations and problem solving

Phase 4 — Assist students in planning and preparing

Develop and present the work suitable works such as reports, models and sharing
assignments with friends

Phase 5 —  Evaluate learning outcomes about the material

Analyze and evaluate the problem-solving process that has been studied / ask group presentation of the
work.

Problem Based Learning Learning Model (PBL) can be defined as a series of learning activities that emphasize
the process of problem solving. Through the solving of mathematical problems in PBL, students are directed to

develop their ability to build new knowledge, solve problems in various contexts related to mathematics, apply
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various strategies as needed, in reflecting on the mathematical problem solving process [14]. In addition,
problem-solving activities can be viewed as an activity that gives students the opportunity to build and
experience the influence or impact of mathematics. Problem-solving activities are also an approach that allows

students and teachers to learn and apply mathematical knowledge [15].

According to Sheryl, Problem Based Learning (PBL) as a learning method, was built with the idea of
constructivism and sudent-centered learning approach. When using PBL, teachers help students focus on solving
problems in real-world contexts, which will encourage students to think of situations of problem when students
try to solve problems [16]. As a model, this learning is done through collaborating of students in small groups;
using student-centered learning approaches; teachers acting as facilitators, and using real-life situations as the
focus of learning. Students will work in groups to solve real and complex problems that will develop problem
solving skill, reasoning, communication, and self evaluation skills through Problem Based Learning. PBL is also
a learning model based on the many problems that require authentic investigation of the investigation that
requires a real settlement of the real problems [17].

1.4. Limitations

Limitations in this study are:

e This classroom action research takes only one course as a subject of research that amounting to 30
students.

e Research is conducted on only one topic, namely social arithmetic, consisting of four meetings.

e Problem solving skills that focus in this study are students' skills in implementing Polya's steps in
solving tasks, namely: (1) understanding the problem, (2) make plans, (3) implement the plan, and (4)
recheck problem solving process again.

e The activities in this research referred to how students: (1) express an opinion, (2) inquiring, (3)

answering questions, and (4) Discussion.

2. Method

Type of this research was classroom action research with aim to saw the improvement of problem solving ability
in Social Arithmetic topic in class VIIB SMP Negeri 3 Medan. So, the research has an action hypothesis, that
Problem Based Learning (PBL) model could increased student activity and problem solving ability of students
in class VIIB SMP Negeri 3 Medan.

Before Cycle 1, the researcher has given the initial test to the students as much as 4 questions. Initial test given
in the form of prerequisite material matter to study social arithmetic which aims to knew the level of problem

solving ability of students. Result showed that students’ problem solving skill was very bad category.

2.1. Planning 1

At this stage, researcher plan:
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e Develop Lesson Plan (RPP) which contain steps of learning activities using Problem Based Learning
model.

* Prepare learning facilities: Students” Activity Sheet (LAS), Text Book.

* Prepare tests used to see student learning outcomes.

2.2. Implementation 1

After prepare planning action 1, the next stage did this action:

e Conducting learning activities using Problem Based Learning model as planned in RPP by researchers.

e The researcher observes all learning activities: teachers, and students.

e At the end of the meeting, students are given individually-performed tests where the test is an evaluation
of the newly accepted learning by students to find out the student activity, student problem solving
skills and student difficulties.

2.3. Observation 1

The observations was conducted simultaneously with the learning process on the implementation of action 1. In
this research, researcher observes teacher that teach with Problem Based Learning Model and also observes
students. Observer aims to provide input on the ongoing learning. The input play role as a reflection for
researchers. Observation for the teacher intend to find how: (1) reminiscent of past learning, (2) explain the
purpose of learning, (3) motivate students to actively engage in problem solving, (4) guiding students to realize
the problem to be solved, (5) guiding students to formulate problems, (6) guiding students to find and describe
the information needed for problem solving, (7) directing students to take or formulate appropriate conclusions,
(8) guiding students makes an alternative problem solving, (9) Test the students' understanding through the test,
and (10) assign test to students. Whereas observation to students as figure out how them: (1) express an

opinion, (2) inquiring, (3) answering questions, and (4) Discussion.

2.4. Data Analysis 1

The results of tests and observations analyze through three stages, i.e. data reduction, interpretation of results
and draw conclusions. Data reduction intend to sorting, selecting and grouping data into categories, then
organize them into meaningful information. The data has been reduced, then interprete into a narrative form so

that data can be more easily understood. Conclusions were drawn based on the results of the research conducted.

2.5. Reflection 1

After teaching and learning activities are conducted and then quantitative and qualitative data are obtained, the
next step is to reflect results. The researcher can take further action planning decisions based on the obtained

results in Cycle 1. When the achievement indicator has not been achieved, it is necessary to proceed to the next
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cycle. Where the shortcomings and obstacles that exist in Cycle 1 to be a preparation to plan in Cycle 2.

Action said successful if :

e Students’ Problem Solving Skill: at least 80% students are with medium category (score 65).
e Students’ Activity : at least 80% students are with active category.
e Teacher’s activity: at least good category.

e There is improvement between cycles when we compare.

if the criteria is not achieved then the researcher has not succeeded and will proceed to the next cycle.

3. Finding

From preliminary tests conducted prior to implementing the action, it was found that students problem solving
ability was still very low and students have not understood the required prerequisite materials in the
implementation of the learning process. In addition, the lessons that were applied in using conventional teaching
methods not use of instructional media so that students were less able to follow the lessons well, sometimes
even saturated. This study revealed that the action through implementation of Problem Based Learning (PBL)
model increased learning activities and problem solving skills of mathematics students. The increase of
students’ activity (Table 3) and students' mathematics problem solving skills (Table 4) was inseparable from the
teacher's skills in applying the Problem Based Learning model of each cycle. The result of teacher activity

observation in applying learning model, can be seen in Table 2 below:

Table 2: Description of Teacher Activity Result in the Application of PBL Model

No.  Aspects of Each Component Cycle 1 Cycle 2
Meetingl  Meeting2 Meeting3  Meeting 4

1 Reminiscent of past learning 2 3 4 4

2 Explain the purpose of learning 2 3 4 4

3 Motivate students to actively engage in 3 3 4 4
problem solving

4 Guiding students to realize the problem to be 2 3 3 4
solved

5 Guiding students to formulate problems 3 3 3 3

6 Guiding students to find and describe the 3 3 3 4
information needed for problem solving

7 Directing students to take or formulate 3 3 3 3
appropriate conclusions

8 Guiding students makes an alternative 3 3 3 4
problem solving

9 Test the students' understanding through the 3 3 4 4
test

10 Assign tasks to students 3 4 4 4

Total score 27 31 35 38

Items 10 10 10 10

Average 2.7 3.1 3.5 3.8

Category Good Good Good Very Good

Mean 2.9 3.65

Final Category Good Very Good
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Note: X <15-"VeryLess"; 1,5 <x <25 - "Less";2,5 < x <3,5->"Good"; 35 <x<40-
"Very Good"

Observation was done to know result of students” activity. From the analysis of the test, in the cycle 1, there was
an average of 57% class activities with at least 6 active categories of active students (20%), and in the second
cycle, the average grade activity was 79% (active category) with the least number of students The active

category was 28 students (93%) of 30 students.

Table 3: Description of Student Learning Activity Level on Each Cycle

Cycle 1 Cycle 2
Percentage of activity Criteria _ _ _ _
Meetingl Meeting2 Meeting3 Meeting 4
85%-100% Highly Active 0 1 4 14
75%-84% Active 4 6 16 15
60%-74% Normal 5 11 9 1
0%-59% Less Active 21 12 1 0
Number of Students 30 30 30 30
Percentage Classical 13% 23% 66% 97%
Percentage Classical Each cycle 20% 93%

Table 4: Description of Student Mathematics Problem Solving Rate Every Cycle

Percentage of Mastery  Level of Skill Initial Test Cyclel Cycle?2

90%-100% Very High 0 0 14
80%-89% High 0 4 9
65%-79% Medium 0 6 5
55%-64% Low 0 4 0
0%-54% Very Low 30 16 2

z 30 30 30
Average 1 4,87 8,38
Percentage of classical mastery 0% 33% 93%
Unfinished percentage 100% 67% 7%

To find out student problem solving abilities, students was asked to solve test. From the analysis of the test,
before the action in Cycle 1, the average of initial test obtained student score was 1 (very low); no one student

who get mastery in solving the problem.

327



International Journal of Sciences: Basic and Applied Research (IJSBAR)(2017) Volume 33, No 2, pp 321-331

In the Cyclel, after using Problem Based Learning, obtained the average student score is 4.87 (very low
category) with the number of students who score greater than or equal to 65 as many as 10 students (33%) had
achieved learning mastery and 20 students not yet successed. While in Cycle 2, after the media added with the
chart, the average score of students is 8.38 (high category) with the number of students who get a score greater
than or equal to 65 as many as 28 students (93%) had achieved learning mastery and 8 students not yet

complete. We can see in Table 4 above.

The different actions in Cycle 1and Cycle 2, show in the following table.

Table 5: Differences of Cycle 1 and Cycle 2

No. Aspect Action 1 Action 2

1 Motivation In beginning of teaching-learning In the beginning and also when students
only learn the group

2 Using Media No special media Using chart

3 Small Group Level of ability was not a priority to  Constructed by based on the level of
constructed small group. ability of the results of the first cycle

problem solving test cycle

4. Reward No reward The best groups get appreciation in the

form of praise and rewards.

The results of the test after performing each action showed the ability of solving math problems has increased.

4. Discussion

This study revealed that the action through implementation of Problem Based Learning (PBL) model increased
learning activities and problem solving skills of mathematics students. This problem-solving capability is in
accordance with the statement made by Shah which stated that learning problem-solving that basically learning
using scientific methods or think systematically, logically, regularly and meticulously were able to improve the
ability and cognitive to solve problems rationally, straight forwardly, and thoroughly [18]. PBL with scientific
thinking characteristics will train students to improve their thinking skills; every activity in the PBL learning

series, is an attempt to train students' skills in solving problems.

This result also corresponds to the theory of cognitive psychology which states that when students are faced
with problems, students will use prior student knowledge to understand and solve a problem [19]. At the
learning stage of Problem Based Learning Model, in the planning part of problem solving, students will be
directed to develop their ability to build new knowledge to solve math problems. In the third phase, individual

and group research guide phase, students will have the opportunity to use the knowledge they have gained from
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previous experience to solve the problem. Scaffolding that provided by the teacher acts as a liaison between

previous students' knowledge and new knowledge that to be achieved in learning.

Problem Based Learning Model (PBL), in accordance with socio-cultural theory and the flow of constructivist
psychology in which students compile their knowledge with the social context, aims to train students to develop
thinking skills and problem-solving skills; learning with problem solving will improve thinking skill. This result
is consistent with the results of a study conducted by Crowley that stating the long-term effects of problem-
based learning (PBL) on mathematical achievement of students demonstrating higher ability in the subject field
than their comparable counterparts [20]. This research also reinforced that learning with problem solving ability
will improve thinking ability. The reason why Finnish mathematics curriculum focuses on the role of problem

solving match the results of this study [21].

The results of this study are also in accordance with the results obtained by Allevato and Onuchic which states
that learning mathematics in the classroom through problem-solving activities will increase knowledge of
mathematical concepts, and math material itself will be more meaningful and more effective when learned [22].
PBL based on constructivism will improve the understanding of mathematical concepts and mathematical
materials will be more bermakma so that learning is more effective. The results of this study are also in
accordance with research conducted by Kadir which obtained the result that the approach of learning with
problem-based activity approach more effectively used to improve the problem solving ability of junior high

school students in coastal areas [23].

5. Conclusion

Based on the findings of research that has been showed, it can be concluded that the implementation of Problem
Based Learning (PBL) model could increased learning activity and problem solving ability of student

mathematics in class VIIB of SMP Negeri 3 Medan.

6. Recommendations

The author suggests the following points to the readers:

e Because type of research is a classroom action research, the results of the study are very likely to be
limited only to students in grade VIIB SMP Negeri 1 Pagaran, so the authors advise researchers to
conduct research for a wider scope.

e Authors encourage teachers to always provide motivation during learning, using instructional media,
Constructing small group by based on the level of ability, and providing rewards in learning.

e Authors encourage teachers to use the Problem Based Learning (PBL) model to improve student

activity and problem-solving abilities.
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