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Abstract. This research is motivated by the low mathematical problem solving ability
of students at the Golden Star Informatics Junior High School. This study aims to
determine the effect of the Numbered Heads Together (NHT) cooperative learning
model on the mathematical problem solving ability of the students of class VIII SMP
Informatika Golden Star. The research method used is quasi-experimental with
posttest only control design. The population of this study were all eighth grade
students of Golden Star Informatics Junior High School which consisted of two
classes. Sampling was done by saturated sampling technique. Class VIII A as the
control class and class VIII B as the experimental class. The instrument used to
determine the mathematical problem solving ability is the post test results of six
questions. Data analysis for students' mathematical problem solving ability was
carried out using the t' test. Based on the results of the data analysis of students'
mathematical problem solving abilities, the results of hypothesis testing using the t'
test were obtained tpiryung = 3,122 compared to tyqpe; = 2,03at a significant level of
0.05 . Because thitung > traver» it Howas rejected. This shows that the average
mathematical problem solving ability of students from the two groups is not the same.
Then there is the effect of the application of the NHT cooperative learning model on
the mathematical problem solving abilities of eighth grade students of Golden Star
Informatics Junior High School.
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1. INTRODUCTION

Education is the basis of the progress of civilization and human culture. There is no
great civilization in this world that did not start with education. Persian civilization, Greek
civilization, Arab civilization, Chinese civilization, and Western civilization departed from
a proposition that education was the main locomotive of the progress of their civilization.

Education has a very decisive role for the development and self-realization of
individuals, especially for the development of the nation and the country. The progress of a
culture depends on the way the culture recognizes, appreciates, and utilizes human resources.
This is closely related to the quality of education provided to the community and students.

So the quality of education needs to be taken seriously by the government. In the Qur'an,
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Allah SWT said, "Surely Allah will raise the ranks of those who believe among you and
those who seek knowledge" (QS. Al-Mujadalah [58]:11).

Schools are a place for educational activities that function as creators of human
resources [1]. One of the subjects taught at school is mathematics. Mathematics has a
significant role in providing various abilities to students such as thinking skills and problem
solving skills in everyday life[2].

Cooperative learning accommodates how students can work together in groups, group
goals are common goals [3]. The Numbered Heads Together learning model can show how
well each group works. Positive interactions between students through groups that have been
created are able to train each student's ability to solve problems.[4] NHT type cooperative
learning students must be able to express opinions and accept opinions from other friends so
that students can solve problems well [5].

Based on the Regulation of the Minister of National Education (Permendiknas) RI
Number 22 of 2006, it is explained that the purpose of learning mathematics in schools is
that students have the ability to understand mathematical concepts, use reasoning on patterns
and characteristics, solve mathematical problems, communicate ideas with symbols, tables
and diagrams and have an attitude of appreciating the usefulness of mathematics in life.

Based on the statement above, it can be seen that one of the students' goals in learning
mathematics is the ability to mathematical problem solving which includes the ability to
understand problems, designing mathematical models, completing mathematical models and
interpret the obtained solution. It has even been reflected in the curriculum concept
competency based. Demands for problem solving skills explicitly emphasized in the
curriculum that is, as a competency basis that must be developed and integrated into a
number of materials that in accordance.

Based on the PTS score data for the VIII grade students of the Golden Star Informatics
Middle School, it was found that of the 44 students who completed mathematics, there were
19 students, while the 25 students who did not complete the subject were. This shows that
the ability to solve mathematical problems at the Golden Star Way Jepara Informatics Junior
High School is still low. When the teacher gives a question in the form of a story, there are
still many students who cannot solve the problem and some students cannot make a

mathematical model. An example of a student's written answer on a mathematical problem-
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solving ability test which includes understanding the problem, planning problem-solving

strategies and implementing problem-solving strategies can be seen in the image below.
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Figure 1. Student Work

From the results of student work above, it shows that students do not at all precede
answers by writing down information that is known and asked in the question. So that
students have not been able to write an explanation of the answer to the problem clearly and
arranged according to the known elements. Therefore, the writer concludes that the
mathematical problem solving ability of the eighth grade students of the Golden Star
Informatics Junior High School is still relatively low.

The problems that occur in the Golden Star Informatics Junior High School students
above, from the results of Rofikoh's research, can be overcome by using the right learning
model so that students' mathematical problem solving abilities increase. Therefore, the
researcher tried to apply the Numbered Heads Together (NHT) cooperative learning model
in the hope that it could be used to meet the needs of students in improving their
mathematical problem solving skills .

Numbered Heads Together (NHT) type of cooperative learning model because it sees
from several advantages, namely students actively study together in small heterogeneous
groups and work together to solve a problem to achieve a common goal , students have the
freedom to submit ideas, questions and problems so that learning mathematics can be more
effective.

The cooperative learning model with the Numbered Heads Together (NHT) type
developed by Spencer Kagan is a cooperative learning model consisting of four to five
people and given a number, so that each student in the group has a different number. At the
stage of thinking together students discuss in groups to find answers and explain answers to

members in their team so that all members know the answers to each question.
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Based on the above background, the authors conducted a study entitled "The Effect of
Numbered Heads Together (NHT) Cooperative Learning Model on the Mathematical
Problem Solving Ability of Study Students in Class VIII SMP Informatics Golden Star.

2. RESEARCH METHOD

This research was implemented at State Junior High School of Informatics Golden
Star. The research type was quasi experimental with the posttest only control group design.
The first group is the experimental class and the second group is the control class. The
practical class is treated with NHT, and the control class is treated with conventional learning.
The research design is described as follows:

Table 1. Research Design

Class Treatment Posttest
Experiment X 0,
Control - 0,

Description:

X : Treatment with NHT model

- : Treatment with conventional learning
O; : Posttest given to the experimental class
O, : Posttest given to the control class

The population in this sample are students at SMP Informatika Golden Star and the
research sample used in this study can pay attention to the students mathematical problem
solving ability in two different classes, where class VIII A consists of 22 students and class
VIII B consists of 22 students. In the experimental and control classes to compare were the
best to increase the learning results.

Research at SMP Informatika Golden Star 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 populations studied. The technique used is total sampling. The variables in this study
are the independent variable, the dependent variable. In this case, the independent variable
is the Numbered Heads Together (NHT) model while the dependent variable is the students
mathematical problem solving ability.

The instrument used in this study was taken from 6 essay test questions. Trial test are
carried out starting from the analysis of validity, to the level of difficulty items. Data on the

students mathematical problem solving ability are collected throught the last meeting essay
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test (posttest). The next step is the answer sheet is collected and checked. The study consisted
of four stages: the numbering, question, heads together, and final answering.

The data analysis technique was performed by t’, to find out the results of students
mathematical problem solving abilities in the experimental class that were very different
from the control class. The t’ there are two conditions, sample from normal populations and

not homogeneus variances The t” formula is as follows:

2 2
S1 + S2.
n, n
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2 2
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(o +%)
1 2
af = 2\ 2 2,2

3. RESULTS AND DISCUSSION
A. RESULTS

Students' mathematical problem solving ability was measured using an instrument in
the form of a test question in the form of a description of six questions. The students'
mathematical problem solving ability test was given once, namely after the implementation
of the Numbered Heads Together (NHT) cooperative learning model. This study used two
classes, namely class VIII A as a control class using conventional learning and class VIII B
as an experimental class using a Number Heads Together (NHT) cooperative learning model.
The following table presents statistics for data on mathematical problem solving abilities in
the experimental class and control class.

Table 2. Data Description

Statistics Experiment Class Control Class
Posttest Posttest
Total students 22 22
Average 86.23 76.05
variance 56.565 177,379
Standard deviation 7.5210 13.3184
Reach 30 46
Highest value 100 100
Lowest value 70 54
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From the table above, it can be seen that the average post-test value of the experimental
class's mathematical problem solving ability is higher than the average post-test score for
the control class. The difference in the average value is 10.18. In other words, the
mathematical problem solving ability in the experimental group and the control group
experienced differences. This difference can be seen in the experimental group which gets a
higher average score because the learning model uses the Numbered Heads Together (NHT)
cooperative learning model.

Data about students mathematical problem solving abilities is obtained through
mathematics problem solving ability tests. The problem solving ability test data consists of
six questions that contain the following three indicators:

Table 3. Achievement Of Problem Solving Capability Indicators

Indicator Class
Experiment Control
Understanding of problem 10,64 10,09
Planning to solve the problem 24,91 21,09
Solving the problem 21,95 19,59

This table explains the indicators of different student abilities. The first indicator
obtained the value of the experimental class 10,64 and 10,09 control class. The second
indicator obtained the value of experimental class 24,91 and 21,09 control class and the third
indicator obtained the experimental class value of 10,64 and 10,09 control class.

From the normality test obtained, it was concluded that both sample classes were
normally distributed. T; for each sample class is greater than P;p;.. For the problem solving
ability of experimental students and control classes are respectively obtained T; = 0,96 and
Piapie = 0,911 while T3 = 0,94 and P,,p;. = 0,911. Homogeneity test is done with the F
test, from the calculations obtained F,,yn: = 3,1358 > Fiype = 2,0842 so it can be
concluded that the two sample classes equal variences not assumed.

Both classes are assumed to be normal, then proceed with the homogeneity test. The
results of the calculation of the homogeneity of variance test for the experimental class with
the Numbered Heads Together (NHT) learning model and the control class with
conventional learning is equal variences not assumed. Then the calculation of the t’-test
about the ability of students is t.pyn: = 3,122 and t;q;. = 2,03. Based on the results

obtained, it appears that t. ¢t > trapie- This shows that there is an average difference in
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students mathematical problem solving abilities between the experimental class and the

control class.

B. DISCUSSION
Experimental research on the effect of the Numbered Heads Together (NHT)

cooperative learning model on students' mathematical problem solving abilities based on
indicators of students' mathematical problem solving abilities can be seen from the students'
posttest results as follows:
Understanding M problems

In this indicator students are expected to be able to write down the information
contained in the questions, such as what is known, what is being asked and able to write
pictures or sketches of the problem. The following is the answer of one of the students in the

experimental class and the control class.

Figure 2. Answer Number 1 Student in the Experimental Class

In the picture, it can be seen that students are able to provide information contained in

the questions, so that these students get a score of 2 on the problem-solving ability indicator.
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Flgure 3. Answer Number 1 Student in the Control Class

In the picture above, it can be seen that students are not at all able to provide the
information contained in the questions, so these students do not get scores on indicators of
problem solving abilities.

Planning a problem-solving strategy

In this indicator students are expected to be able to estimate or choose a strategy to be

used in problem solving. The following is the answer of one of the students in the

experimental class and the control class.

Figure 4. Answer Number 2 Students in the Experimental Class
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Figure 5. Aflswér\NurﬁBer 2 Students in the Control Class
In the picture above, it can be seen that the ability to plan problem solving strategies
in the experimental class and control class is correct, so that the student gets a score of 4 for
the indicator of problem solving ability.
Implement Problem Solving Strategies
In this step students are able to solve problems with the plan or strategy that has been
chosen and are able to take decisions and actions by determining the final conclusion.
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Figure 6. Answer Number 2 Students in the Experimental Class

In the picture above, it can be seen that students in the experimental class have been
able to implement problem-solving strategies properly and correctly, so that these students

get a score of 3 for indicators of problem-solving abilities.
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Figure 7. Answer Number 2 Students in the Control Class

In the picture, it can be seen that students in the control class have not been able to
implement problem solving strategies properly and correctly, so that students get a score of
2 for indicators of problem solving abilities. Students who learn to use the Numbered Heads
Together (NHT) learning model have been able to solve problems based on indicators of
students' mathematical problem solving abilities, although there are still errors in
understanding problems and implementing problem solving strategies.

This research was conducted on April 7, 2022 at the Golden Star Way Jepara

Informatics Junior High School. The experimental class was treated using a cooperative
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learning model of the Numbered Heads Together (NHT) type, while the control class used
a conventional learning model for statistical material. Before this research was carried out,
it was necessary to prepare a research instrument in the form of a mathematical problem
solving ability test question and then be tested first on students who had studied statistical
material to see the validity, reliability, level of difficulty and discriminating power of the
questions, so that the appropriate research instrument was obtained to measure the ability
students' mathematical problem solving.

After being tested, the data obtained that the six instrument questions are said to be
very valid and have high reliability. In addition, there are three criteria for the level of
difficulty, namely easy, medium and difficult and three criteria for different power tests,
namely sufficient, moderate and good.

Numbered Heads Together (NHT) cooperative learning model on statistical material
and are equipped with group worksheets. The researcher used the steps of the NHT type of
cooperative learning model. In the first stage, the teacher explains the goals to be achieved.
At the beginning of the lesson the teacher explains the material then divides the students into
several heterogeneous groups. In the second step, the teacher distributes group worksheets
to be worked on with the group. The third step, each group thinks together to solve the
problems given. In the fourth step, after thinking together and solving the problems given,
the teacher calls a number to present the results of their group discussions to be discussed
with other groups. Then the teacher discusses and directs the students.

Numbered Heads Together (NHT) learning model has a positive influence, namely
students will be more interested in learning because students are free to express their
opinions and work together with their groups, students have the same opportunities to be
more prepared and responsible for their groups when the number is called to conclude to
other students and smart students can teach less intelligent students [6], [7]. Meanwhile, in
the control class who learned to use the conventional model, students listened more to the
teacher's explanation and carried out tasks when the teacher gave practice questions without
any interaction among students in solving problems [4], [8], [9].

Based on the final results of the mathematical problem solving ability test, the average
value in the experimental class was higher than the control class, namely 86.23 for the
experimental class and 76.05 for the control class. It can also be seen in Table 3 that the

average value of students' mathematical problem solving ability indicators on indicators of
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understanding problems, planning problem solving strategies and implementing problem
solving strategies is higher in the experimental class than the control class. Apart from the
above calculations, it can also be seen in the hypothesis test using the t' test. After testing the
data on the results of the post-test mathematical problem solving ability was obtained
thitung > traper- This proves that there is an effect on the mathematical problem solving
ability of students who are taught using the Numbered Heads Together (NHT) cooperative
learning model in class VIII of SMP Informatika Golden Star.

4. CONCLUSION

Based on the result of research and data analysis that has been carried out, it can be
concluded that there is an effect of the Numbered Heads Together (NHT) learning model on
the ability to solve mathematical problems of class VIII students of State Junior High School,
from the posttest analysis obtained it can be seen that the average experimental class is 86,23
and the average control class is 76,05. Based on the results of inferential statistical analysis,
the posttest value was obtained that t.,yn: = 3,12 > tiqpe = 2,03 so that Hy was rejected
and H; was accepted. This means that there is a significant effect of the Numbered Heads
Together (NHT) learning model on the ability to solve mathematical problems of students

of State Junior High Schools Informatika Golden Star.
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