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ABSTRACT
The ability of students in this school is low in understanding the questions given by the
teacher. As a result they find it difficult to know the steps on how to solve the problem.
Efforts that can be done are implementing Polya's steps.Quasi-experimental research was
conducted in this study with the Randomized Control Group Only Design. Students of class
VIII at this school are used as population. The experimental class is class VIIIA and the
control class is class VIIIB. Final test data in the form of essays obtained were analyzed by t
test. The result is the average problem solving ability with the application of Polya's steps,
78.23 and the control class, 72.38, with achievement in the experimental class 81% and in the
control class, 48%. After being analyzed, t count = 2.33 and t_table = 1.68 with a confidence
level of 95% so that t_count> t_table (2.33> 1.68), meaning that the proposed hypothesis is
accepted and the ability of students in solving problems using Polya steps is higher rather than

without applying these steps.
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INTRODUCTION

Mathematics as science is related to
thinking patterns and logic processing
(Suherman, 2003; Amir, 2014;
Rachmayani, 2014). The purpose of
learning in Mathematics is that students can
solve problems, in the form of
understanding a problem, creating a model,
and interpreting a solution. They are
expected to solve the problem after learning
Mathematics (Hurme & Jarvela, 2005; Lee
& Hollebrands, 2006). Learning
Mathematics can provide training and
develop their abilities. The question (soal
cerita) is related to mathematical concepts,
and they must know what steps are taken
first. For that in solving mathematical
problems needed tactics or strategies in
solving it. So the authors are interested in
researching the right steps to solve a
mathematical problem which is by applying
Polya's steps.

Polya is a professor of Mathematics
in the fields of combination, numbers,

numerical analysis, and probability theory.
His full name is George Polya.
(D'Agostino, 2011; Kilpatrick, 2011,
Hensberry & Jacobbe, 2012) Poly has a
much-needed step because it has procedures
in solving mathematical problems (Chen &
Cuba, 2013; Caron, Davy, & Daucet, 2012;
Marlina, 2013; Tarigan, 2012). Polya
stipulates there are 4 steps so that students
can solve  mathematical  problems,
understanding the proposed problems,
planning how to solve, solving them, and
checking answers.

The application of Polya's steps is
expected to help them solve problems in
Mathematics and believe in the results they
will get a higher score than without
applying these steps.

Research in SMP Negeri 3 Bayang
applies the material system of two-variable
linear equations (SPLDV). The hypothesis
is that participants can solve higher
problems by applying Polya's steps than
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without applying Polya's steps in solving
problems.

RESEARCH METHODS

This type of research is quasi-
experimental research. The study used an
experimental class and a control class.
Reiser & Simmon, 2005; Hui, Lam, & Law,
2000; Suryabrata, 2014; stated that quasi-
experimental research to obtain the results
of experiments conducted. Students are
grouped into experimental and control
groups. The experimental class applied
Polya's steps in the form of story problems,
while the control class did not apply Polya's
steps. The study was designed using "The
Static Comparation: Randomized Control
Group Only Design™.

Table 1. Research Design

Group Treatment Posttest
Experiment X T
Control — T

Source: Suryabrata (2004, p 104)

Note:

X = Treatment in the experimental class, by
applying Polya's steps in solving story
problems

T = Test for the experimental and control
class

Research at SMP Negeri 3 Bayang

was carried out in class VIII. All students of
class VIII in this school were made into a
population and the sample was
representative of the population studied.
The technique used is total sampling, the
sample is chosen randomly by lottery. For
the experimental class VIII(A) is selected
and the control class VI11(B) is chosen.
The independent variable in this study is
learning with Polya steps while the
dependent variable is the ability of students
in problem-solving.

The type of primary data in this
study is about students ‘problem-solving
abilities by applying Polya's steps and
students’ problem-solving abilities by
applying ordinary learning without using
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Polya's steps. Furthermore, secondary data
is obtained from the daily test scores of
students.

The instrument was taken from 5
essay test questions. Trial tests are carried
out starting from the analysis of validity, to
the level of difficulty items. Data on student
learning outcomes are collected through the
last meeting essay test. The next step is the
answer sheet is collected and checked. The
study consisted of three stages: the
preparation, implementation, and final
stages.

The data analysis technique was
performed by t-test, to find out the results
of students' problem-solving abilities in the
experimental class that were very different
from the control class. The t-test formula
formulated by Sudjana (2005: 466) is as
follows:

_ XX
. e
With:
g = (nl _1)512 +(n2 _1)822
n +n,—-2
Ket:
Note:

X, = the average score of the experimental
class

X,= control class average score

n,= number of experimental class students
n,= number of control class students

S,%= standard deviation of the experimental
class

S, %= standard deviation of the control class

The t-test fulfilled two conditions,
samples from normal populations and
homogeneous variances. This test is
conducted to determine the ability of
students in solving problems by applying
Polya's steps is higher than without
applying these steps in problem-solving.

FINDING AND DISCUSSION
A. Research Finding

The author's data is obtained from
the implementation of the second class test.
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The test consists of 5 (five) items of
description questions. The test was
followed by 21 students in the experimental
class and 21 people in the control class.

From the analysis conducted, the
interpretation obtained in Table 2.

Table 2. Student’s Problem Solve Ability

No Interval Frequency
Experiment Control
1. 60 — 65 3 5
2. 66 —71 1 6
3. 72 —77 4 6
4. 78 — 83 9 1
5. 84 — 89 2 2
6. > 90 2 1
N 21 21
Max 90 90
Min 64 60
Percentage Pass (81%) Pass (48%)
No Pass (19%) No Pass (52%)
X 78,23 72,38
52 56,8516 69,2224
S 7,54 8,32

Note:

N = The number of students

x = Average student mastery in general
Maximum Score = The highest score
Minimum Score = The lowest score

$2 = Variance

S = Standard Deviation

The table illustrates that the average
mathematical value in the experimental
class is 78.23 which has a higher value than
the control class that is 72.38. The variation
of the experimental class is 56.8516 and the
control class 69.2224. The standard
deviation of the experimental class is 7.54
and the control class is 8.32. The maximum

60. This illustrates that the experimental
class obtained the ability of students to
solve higher problems.

Based on the KKM (the lowest
score) set by this school that is 75, from the
results of tests of students’ mathematical
problem-solving abilities in the
experimental class it is known that the
value of students who reached KKM was
17 students while in the control class were
10 students.

Data about students' mathematical
problem solving abilities is obtained
through mathematics problem solving
ability tests. The problem solving ability
test data consists of five questions that

value is 90 and the control class is also 90. contain the following four indicators:
Whereas the minimum values are 64 and
Table 3. Achievement of Problem Solving Capability Indicators
No Indicator Class
Experiment Control
1. | Understanding of problem 91,61% 86,47%
2. | Planning to solve the problem 86,85% 79,80%
3. | Solving the problem 77,90% 73,90%
4. | Review 56,57% 49,33%
Average 78,23% 72,38%
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This table explains the indicators of
different student abilities. The first
indicator obtained the value of the
experimental class 91.61% and 86.47%
control class. The second indicator obtained
the value of experimental class 86.85 and
79.80 control class. The third indicator
obtained was 77.90 experimental class and
73.90 control class and the fourth indicator
obtained the experimental class value of
56.57 and 49.33 control class.

From the normality test obtained, it
was concluded that both sample classes

were normally distributed. L;,;.; for each
sample class is greater than L,, for the
problem solving ability of experimental
students and control classes are respectively
obtained L, = 0.07 and L, = 0.13; while
Ltabel = 019 and Ltabel = 0.19.
Homogeneity test is done with the F test,
from the calculations, obtained

F(l—a)(nl—l) < F < Fl/za(nl_nZ)(O'47 < 0,82 < 2,12)

So it can be concluded that the two sample
classes have homogeneous variance.

From the Kolmogorof-Smirnov
normality test and homogeneity test with
the F variance test, it is obtained that both
samples have homogeneous variances. The
testing criteria used are: tpirung > travel
the students' problem-solving skills are
better.

The results obtained about the
ability of students are obtained respectively
thitung = 2.33 and teqpe; = 1.68; Based on
the results obtained, it appears that
thitung > teaper- THiS shows that the
problem-solving ability of students by
applying Polya steps is higher than without
applying these steps.

B. Discussion

This research was conducted during
4 meetings, that are face to face and 1 test
which amounted to five items of essays.
Time allocation is 2 x 40 minutes. The
implementation of learning at each meeting
consists of preliminary activities, core
activities, and closing activities.
Implementation of learning every time the
meeting starts with a greeting, pray, then
check the presence of students and then
proceed with discussing homework (PR)
provided. This is done so students can find
out their mistakes in doing homework so
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that they are more understanding in solving
the next questions.

The core activity of each meeting in
the experimental class is by implementing
Polya's steps: knowing the problem, making
a plan, solving the problem, and checking
the final results. At the core activity, the
educator gives an example of solving a
story problem with Polya's steps. then
proceed with the distribution of LKPD to
students that contain Polya steps. In this
activity, the stage of guiding students is
carried out. Educators convey how to
complete the LKPD field. When LKPD is
done, activities are observed and control the
workings of students. After completing the
LKPD, some representatives were asked to
make answers on the board and discussed
together the correctness of the resolution of
the questions that were solved.

The  first meeting in the
experimental class educators introduced
Polya's steps to the next meeting in solving
the questions. Learning at this meeting was
not appropriate because of Polya's step so
that many students asked about Polya's
steps so that the material at this meeting
was only an introduction to the system of
linear equations.

In the second meeting, students have
begun to know the procedure to solve the
problem using Polya steps. At this meeting,
the material discussed was the completion
of SPLDV story questions using graphical
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methods and elimination methods. When
working on LKPD, many students
complained that the solution to the problem
was very long and complicated. Under
these circumstances, educators try to guide
students to complete the answers in the
LKPD. One of the questions in LKPD is:

"2 cars and 3 robots purchased by Risky
for Rp. 53,000.00, and Rifky purchased 5
cars and 2 robots for Rp. 83,000.00. How
much is the price of 1 car and 1 robot ".
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Picture 1. Student’s Answer of LKPD on Second Meeting
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makes the variable was incorrect, RW gets
a value of y = 99,000.00 should y =
9,000.00 then WD continues searching for
the value of variable x. RW gets the value x
= 13,000.00 ((P, step 4) so, RW gets the

In completing the problem RW leaves the
first step of Polya's step, which is about
understanding the problem and he goes
directly to the second step, which is
planning a solution by making an example

((P, step 1), then RW directly goes to the
third stage, which is solving the problem
((P, step 2), in completing this third stage
RW experiences errors in the subtraction
stage, RW subtracts 5y from 4y. RW should
subtract 15y to 4y. The condition

solution of the problem with the price of
cars (x) = 13,000.00 and robots (y) =
99,000.00. the solution should have been
the price of cars (x) = 13,000.00 and robots
(y) = 9,000.00 with the condition that the
fourth step of Polya RW was also mistaken
about checking again ((P, step 5).
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In the third meeting entered into the
SPLDV settlement material with the
substitution method and the mixed method
(a combination of substitution and
elimination methods) with the application
of the Polya step. At the core activity, the
educator starts learning with questions at
LKPD, after the educator is finished giving
examples of questions and they understand
the questions and are told to work on the
existing problems. One of the questions in
the LKPD is "A magazine trader managed
to sell magazine A and magazine B for 28
copies. The price of one copy magazine A
is Rp. 6,000.00 and the price of one copy
magazine B is Rp. 9,000. If the sales of the
two magazines are Rp. 216,000.00. Then

T

r i -
o b 2 2
e > &
X L o
)
f" — e ) =
R 2 &
My 4 e 2 &

determine the number of magazines A and
magazine B are sold "!

In seeing students 'problems, they
can write what data is known and what is
asked (P; step 1), but in the step of making
students’ planning, they only make
mathematical models of students not to
make an example (P; step 2). Furthermore,
in the step of solving the problem, the
students  mistakenly  operate  when
substituting should be reduced (P; step 3).
So that the checking step again is wrong (P;
step 4), and they do not conclude the

answer. The following answers MG
students:
<[ P; Stepl ]
j P;Step 2 ]
B
’, ’ j P;Step 3 ]
(Ro v s 2 P e
= e s e Xy i |
+ (L.
j P,Step 4 ]
=3 %

Picture 2. Student’s Answer of LKPD on Third Meeting
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At the fourth meeting, the students
entered into the settlement of various forms
of SPLDV questions using graphical,
elimination, and substitution methods. One
of the questions discussed at this meeting
is:

"Andre has money that if 3 times of the
money owned by Budi Rp. 64,500 is added
and 2 times the money owned by Andre
plus 4 times the money owned by Budi in
the amount of Rp. 100,000. How much is
Andre and Budi's money?"

Picture 3. Student’s Answer of LKPD on Fourth Meeting

Students are able to solve the
questions at LKPD meeting 4. Students in
this problem choose a solution using a
combination of elimination methods
(P, step 1), substitution (P, step 2), students
can already write down what known and
asked (P, step 3). However, in the stages of
planning the completion of the students
only assume and does not make a
mathematical equation model (P,step 4).
Learners do not make conclusions from the

answers obtained. But the results obtained
by SB are correct with the variable x =
21,000 (P,step 5) and the variable y =
14,500 (P,step 6), the students have also
checked correctly (P, step 7).

As for the control class, the core
activity begins with the educator explaining
how to solve SPLDV questions with
existing methods (graphical method,
elimination, and  substitution)  sign
mentioning the steps of solving the
problem. After students explain the
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material, students work on LKPD with the
usual steps taken in answering questions
about the story by making known
(diketahui), asked (ditanya) and answered
(dijawab) without stressing the students
must double-check the results that have
been obtained. Closing activity every time
the meeting in the experimental class and
the control class, the educator asks students
to jointly conclude the learning on that day
and remind them again to repeat today's
lesson at home and remind them not to
forget to make homework.

After completing four face-to-face
meetings, the next meeting was given a

D “k : ['})U‘(/"' memiii 7 b,v. e

final test to see the understanding of the
material being taught. The test was given to
the two classes, the experimental and
control class consisting of 5 items each
class. The following will explain the
questions and answers of students from the
final test given, namely:

The first question "Budi and Ahmad are
brothers. Budi has 7 marbles more than
Ahmad marbles. Ahmad Marbles as many
as 20 pieces. How many marbles does Budi
have? "

1(-,0{({(??"'-‘4 | € b h danyel
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Picture 4. Student’s Answer of Posttest Question 1

The solution to problem 1 can be
seen from MN. MN in solving problem 1 he
immediately made known, asked in the
problem ((S; step 1)) then immediately
solved the problem by making an example
((S; step 2)). Although the results obtained
by MN were correct, namely 27
((S, step 3)), but he did not take Polya's
steps in solving the problem and he also did
not check the results he got back. When
interviewed with MN, the results obtained
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why he did not make the settlement
according to Polya's steps, which he said
were very long and to save time, he
immediately answered like Figure 5.

The second question "Two kg of
apples and three kg of oranges is valued at
Rp. 38,000.00. If one kg of apples is Rp.
7,000.00. How much is 1 kg of orange? "
Problem-solving can be seen from students
in picture 4.5
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Picture 5. Student’s Answer of Posttest Question 2

SU has already made known and
asked completely (S,step 1), but in the
step of planning the completion of SU, it
only makes an example without making a
mathematical model (S, step 2), even
though in the third stage, solving the SU
problem makes the mathematical model
correctly (S, step 3), and get the right
results (S,step4), Then SU has also
checked the results that it can get correctly
and correctly too (S, step 5), But there is

still a lack of SU answers, he does not make
conclusions from the results obtained.
When the interview was conducted, SU
answered that he forgot to make that
conclusion.

The third question "2 cakes A and
5 cakes B for theprice of Rp 4,000; 3 cakes
A and the price of 2 cakes B worth Rp
2,700.00. The price of 1 cake A and 2 cakes
Bis..."
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Picture 6. Student’s Answer of Posttest Question 3

In solving the problem, PY only

makes 3 Polya steps in the first step, PY has
made the understanding problem correctly
(S5 step 1), planning the settlement also
correctly (S5 step 2), but in the third step of
Polya, solving the problem, PY only made
half the way wrong in equating one of the
variables (S;step 3). When interviewed
about the problem he wrote the answer, PY
answered because in the third step he forgot
how to eliminate must be multiplied by how
many so that one of the variables could be
lost.
Question four, "Mr. Sandi has a rectangular
land. The land has a circumference of 28
cm, if the width is more or less 2 cm from
its length, then how large is Mr. Sandi’s
land? "

A- Me mahami  p2asaial
Die -
lebs r- Aeerierl, Al Ih 2ot /ZW"j
E:
liy Arih.
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In this problem, students only
make 2 steps, namely the first step and the
second step Polya. The first step is
understanding the problem (S, step 1) and
the second step is planning for completion
(S, step 2). To reveal the reasons why these
students only make two steps. Educators
interview students and get answers to the
reasons he solved the problem with 2 steps.
The students' answers were because time
was about to run out and he wanted to solve
problem number 5 so he left question
number 4 first, if there was time then he
continued to answer question number 4. But
before he finished solving problem number
5, time was up, so he didn't have time to
continue solving problem number 4.

S,Step 1

2  ewr pen /Q*”Z/""y”j'
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Picture 7. Student’s Answer of Posttest Question 4

The fifth question "A trader
managed to sell magazines A and B as
many as 28 copies (sheets). The price of 1
magazine A is IDR 6,000.00 and the price
of 1 magazine B is IDR 9,000.00. If the
sales of the two magazines are Rp
216,000.00, then determine the number of
magazines A and B sold”

SB also only made Polya step 2,
which is understanding the problem

(Ss step 1) and planning the solution, he
even made the mathematical model not
complete (Ss step 2). The reason SB made
the 2 step settlement was due to insufficient
time to complete the settlement.

Picture 8. Student’s Answer of Posttest Question 5

As for the completion of the final
test questions no. 1 to 5 in the control class
of students only make known, asked, and
the answer was even some students were

not clear in writing it like one of them,
LM, while LM's answers can be seen in
Figure 9 which is the solution for question
no. 2.
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Picture 9. Student’s Answer of Posttest Question 2 in Control Class

In its solution LM makes what is
known in the problem without writing
down what it asks (S, step 1), LM in
making the example and its mathematical
model is also less clear (S, step 2) as well
as in problem-solving (S, step 3). But here
LM has tried to solve the problem.

Based on the description shows
that the application of Polya's steps in
problem-solving in the ~class VIII
experiment class in SMP Negeri 3 Bayang
can be said to be higher than the control
class, this is because students understand
about the steps that must be taken first in
solving the problem.

If you pay attention to the final test
in the experimental class, the number of
students who reached KKM 75 was 17
completed by 10 students. The percentage
of students who reached the minimum
completeness criteria was 81% in the
experimental class while in the control class
was 48%.

Improving the test results of
students' problem-solving abilities can also
be seen from the results of the t-test
analysis with the acquisition of tp;ryng =
2.33 at the level of a = 0.05 with degrees of
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freedom dk=n,+n, —2=214+21-
2 =40 whereas tigpe; With a 95%
confidence level is t;4p.; = 1.68. Thus it
appears that t;qpe; > thitung, Meaning that
H, is rejected and H; is accepted. So, it can
be concluded that the ability of students in
problem-solving is better than without
applying these steps.

CLOSURE
The results obtained are the
problem-solving  ability of  students

applying the Polya step shows the average

score of the experimental class is 78.23 and

the control class is 72.38. In testing the
hypothesis obtained thitung > trabe1 (2,33 >

1,68) this shows that the hypothesis is

accepted. Then it can be concluded that

applying the Polya step is higher than
without applying the step. Suggestions that
can be submitted are:

1. So that mathematics teachers in SMP /
MTs, especially mathematics teachers
at SMP Negeri 3 Bayang use Polya
Steps in solving problems to increase
students' learning abilities in story
problems.
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2. Seeing the results of students' problem-
solving abilities in solving story
problems it is recommended that
further research be carried out on other
subjects.
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