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1. INTRODUCTION

In general, every individual has various kinds of problems that related to learning material and
in everyday life. In this regard, students cannot avoid a problem, especially with mathematical
problems. By avoiding mathematical problems, students are considered to think practically in
solving problems. Even though learning mathematics, students must understand mathematical
concepts that are abstract and are expected not to use a practical mindset. Lots of students
experience difficulties in learning mathematics; this is because mathematics is an
abstract science (Suwarto & Purnami, 2018). As a result, mathematics learning becomes
a learning that is very difficult to understand so that students' cognitive abilities become
less optimal must possess the basic abilities of mathematics to master science and
technology as well.

Similar to cognitive abilities in general, students’ mathematical problem-solving skills also
show results that are not optimal (Fuad et al., 2017; Huda, 2016; Kristanti et al., 2018). Though
one of the mathematical abilities that must be possessed by students is the ability to solve
mathematical problems (Choi et al., 2014; Elliott et al., 2001; Erozkan, 2013; Pardimin &
Widodo, 2016; Peter, 2012), because the problem-solving ability is the (Acharya, 2017; Afifah
& Ningrum, 2018; Amalia et al., 2016; Indaryati & Jailani, 2015; Martyanti & Suhartini, 2018),
coupled with the negative perception of students towards mathematics teachers, causing
students to be lazy to learn mathematics (Awuah et al., 2013; Gazali, 2016). Mathematics has an
essential role in everyday life such as training someone to reason and using logic more (Saragih,
2006). Thus, every student heart of learning mathematics. Mathematical problem solving is one
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of the basics of skills that students need to have (Putra et al., 2017). The ability to solve
significant problems in learning mathematics because problem-solving skills obtained in
mathematics teaching are usually used to solve problems encountered in everyday life (Widodo
et al., 2018). Based on observations conducted at SMP 9 Yogyakarta, information was obtained
that students tend to memorize formulas rather than understanding mathematical concepts, so
that students can be categorized as careless tendencies in solving mathematical problems
(Aisyah et al., 2018; Bernard et al., 2018). In dealing with the problem students immediately
think of using formulas, even students tend to use practical ways to solve problems compared to
concepts to solve them In other words, students are more concerned with the results of answers
compared to the process of solving problems.

Many ways can be used to improve students' mathematical problem-solving skills. one of
them by using a learning model that is in accordance with the material to be delivered is very
necessary, to be able to support students ‘thinking power in students' mathematical problem-
solving abilities. One learning model that can be used is Think Pair Share. This learning model
is thought to improve students' cognitive abilities such as the ability to solve mathematical
problems (Arends & Kilcher, 2010; Husna, Ikhsan, & Fatimah, 2013). In Think Pair Share
learning, teachers are expected to prepare learning devices that can support the learning process
for the better. One learning device that can be developed before learning is the media (Widodo,
2018).

Learning media is a tool for conveying messages to students, in this case, the message to be
delivered in the form of learning material (Baruah, 2018; Hartsell, & Yuen, 2006; Lin, Chen, &
Liu, 2017). The results of the study indicate that learning media can influence the effectiveness
of learning (Bulut et al., 2016). One of the media that can be used in learning mathematics is
comics (Buchori & Setyawati, 2015; Herbst et al., 2011; Tatalovic, 2009; Toh et al., 2017;
Widodo et a.l, 2018). The use of comics in mathematics learning can be used to concretize
abstract mathematical concepts. So students are easier to understand the concepts given by the
teacher. Moreover, junior high school students, most of whom have not yet reached the formal
development phase, are in great need of supporting tools in learning that can help them
understand mathematical material.

The aim of this study was to determine the differences in mathematical problem-solving
abilities between the think pair share plus comic and think pair share only in class 1X student
SMP 9 Yogyakarta. Where TPS learning used refers to the syntax of cooperative learning are
Thinking, pairing, and sharing (Antika, 2018). Comics that are used as learning media in the
form of books can be used as an alternative teaching material in learning mathematics in
guadrilateral.

2. METHOD
The method used in this study was an experiment with posttest-only-control design. In this
design, there are two groups, each chosen randomly based on a homogeneous class (Creswell,
2012, Creswell & Creswell, 2017). The first group is the experimental group, namely Think Pair
Share learning using comic media, while the learning control group Think Pair Share does not
use comics.

The research sample was selected using cluster random sampling technique, which is a
technique used when the population does not consist of individuals, but consists of individual
groups or clusters (Budiyono, 2003; Creswell, 2012; Sugiyono, 2016). Based on this sampling
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technique, obtained the VII-A class as many as 34 students as the experimental class and VII-E
class students as many as 34 students as the control class by applying TPS learning only.

Two variables were used in this study, they were independent and dependent variables.
Independent variables were variables controlled by researchers. While the dependent variable
was something that is observed to determine the changes due to the influence of the treatment of
think pair share with comic on learning outcomes. The data in this study were obtained through
a test instrument in the form of a description question to measure students' mathematical
problem-solving abilities with flat quadrilateral. Indicators in mathematical problem-solving in
this study are adjusted to the stages of problem-solving from Polya, namely understanding the
problem, planning a solution, implementing the plan, and re-examining the results obtained
(Polya, 1973). As for the description of each stage of problem-solving from the policy, it is
presented in Table 1.

Table 1. Scoring Rubric Mathematical Problem Solving Test

The Polya Stage Score Indicator
Understand the 3 Students can write (express) what is known and asked from the
problem problem raised clearly
Students only write (express) what is known or what is asked
1 students write down data/concepts/ knowledge that is not related to

the problem being proposed so that students do not understand the
question posed

0 students do not write anything down, so students do not understand
the meaning of the problem posed
Make a plan 2 Students write enough conditions and necessary conditions

(formulas) from the problem proposed and use all information that
has been collected

1 students tell/write down steps to solve the problem but are not
complicated
0 students do not tell/write steps to resolve the problem
Carry out the plan 4 Students carry out the ideas that have been made, use the steps to

solve the problem correctly, there is no procedure error, and no
algorithm/calculation errors occur

3 Students carry out the plan that has been made, use the steps to solve
the problem correctly, and there is no procedure error, but an
algorithm/calculation error occurs

2 Students carry out the plan that has been made, but a procedure error
occurs
1 Students carry out the plan that has been made, but a procedure error
and algorithm/calculation error occur
0 Students are unable to carry out the plans that have been made
Look back at the 1 Students re-examine the answers
completed solution 0 Students do not re-check answers

(Source: Widodo & Turmudi, 2017)

T-test were used for data analysing technique in this study. This test is used to test the
proposed hypothesis. The hypothesis proposed in the study is that students using Think Pair
Share assisted by comics have better mathematical problem-solving abilities compared to using
Think Pair Share.

3. RESULTS AND DISCUSSION
The mathematical problem-solving test contains a rectangular problem. This problems consist of
five questions. Problem to find is a problem in the way of determining or obtaining a value or a
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particular object that is unknown in the question and fulfilling the conditions or conditions that
are in accordance with the problem, the objective that is asked or unknown (terms), and data or
the information provided is an essential part of the problem looking for and must be understood
and recognized well at the beginning of solving the problem (Polya, 1973). By using the
problem-solving test scoring model referring to table 1, it is found that the ideal maximum score
is 5 x 10 = 50 and the ideal minimum score is 5 x 0 = 0. Considering the ideal average and ideal
standard deviation, five categories were arranged as shown in Table 2.

Table 2. Ideal Normal Curve Criteria

Interval Criteria
x =375 Very High
29.17 < x <375 High

2083 <x <£29.17 Medium
12.51 < x < 20.83 Low
X <12.51 Very low

Based on mathematical problem-solving-ability data, the average score of experimental
group (TPS with Comic) is 21.85. Hence, this group was categorized in medium criteria. The
average score of control group (TPS only) is 19.00. Hence, this group was categorized in
medium criteria..

The t-test was conducted to test the research hypothesis, namely "Think Pair Share assisted
by comics have better mathematical problem-solving abilities compared to using Think Pair
Share ". To test this required prerequisite tests that must be fulfilled are normality tests and
homogeneity tests. One of the statistical tests that can be used to test normality is the Liliefors
test. The calculation results show that | count is 0.059. Seeing the Ly of 0.109, it can be
concluded that the sample comes from a population that is normally distributed. The second
requirement test is the homogeneity test. One of the statistical tests that can be used to test the
variance homogeneity is the F test. The result of the calculation shows that Fcount = 1.112. See
table F on the 5% significance level found that F table is 1.84, so it can be concluded that the
variance of several populations are the same or homogeneous because Fcount is less than
Ftable.

Table 3. Summary of hypothesis tests

Group N X Sp Leount Leable
Experiment 33 21.85
Control 33 19.00 53 219 1.997

Based on Table 3, the calculation of the hypothesis test using the t-test is obtained that t.qn
is 2.19. In table t using a significance level of 5% and n of 63 obtained for 1.997. Because
teount = trapie It can be concluded that there are differences in the average between classes
using the think pair share plus comic with a group that uses the think pair share only. To
determine which group has better performance, it is necessary to look at the averages in each
group. From the calculation, it was found that the mean of the experimental group was 21.85
while the mean of the control group was 19.00, so it can be concluded that students' ability to
solve mathematical problems using think pair share with comic media is better than think pair
share only.

A learning is said to be effective if it meets the requirements (1) the presentation of high
student learning time is devoted to teaching and learning activities, (2) the average behavior of
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carrying out high tasks among students, (3) the determination of the content of the teaching
material with the student's abilities, and (4) developing a friendly and positive learning
atmosphere (Triyanto, 2009). Also, the effectiveness of learning is a learning process that
achieves learning outcomes by predetermined learning goals. One indicator of learning
effectiveness indicators is the value that can be obtained from the test scores. To measure the
effectiveness of learning can be done by determining the learning objectives (Ozar, 2018;
Triyanto, 2009). To find out whether the learning objectives have been achieved by students,
then the test is given to students, one of which is a mathematical problem-solving test.

Based on the study, it can be concluded that the higher the ability possessed by students, the
more effective the learning model used during learning (Widodo, 2015). This is because one of
the goals of mathematics learning is to develop the ability to think critically, logically,
systematically, carefully, effectively, and efficiently in solving problems (BSNP, 2006). So that
the success of students, one of which can be seen from the ability of students to solve
mathematical problems.

Character problems that are in accordance with mathematical problems are non-routine
questions that cannot be immediately solved by only applying a specific formula, but the
question challenges students to think and reason in finding the correct problem solving
(Dringenberg & Purzer, 2018; Shadiq, 2004; Widodo et al., 2018). To encourage students to be
able to solve non-routine questions can be done by getting students to answer problem-based
questions, using learning tools regarding students students characteristic. As is generally known
that junior high school students have not been fully able to think formally, so learning media are
needed as part of a learning tool that can encourage and bridge the mindset of junior high school
students who are not yet fully formal.

Comics, as one of the visual media that consists of text and image elements that are
presented in one frame and cannot be separated. The existence of these two elements causes the
mindset of students who have not fully formal thinking can be encouraged to think formally.
This is because the characteristics of comics are not yet fully considered as concrete media and
also abstract, but semi-abstract media. Merging elements of text and images can familiarize
students in solving non-routine questions, because completing non-routine questions presented
in comics are made coherently. This is what causes the ability of students who use comics in
think pair share to have better problem-solving skills.

4. CONCLUSION

The effectiveness of mathematics learning can be seen from the ability of students to solve
mathematical problems. The results of this study indicate that the teaching of Think Pair Share
models by using mathematical comics is more effective than Think Pair Share only learning. In
this regard, the media should be used in mathematics learning. One alternative media that can be
used in mathematics learning is mathematical comics.
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