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Abstract: This research is motivated by the importance of problem solving abilities for students. The
importance of having problem solving skills is one of the main tasks in learning mathematics, moreover the
process of solving mathematical problems is the essence of mathematics. The purpose of writing this paper
is to find out how problem-solving abilities through test questions are assessed from student achievement.
Data collection was carried out in the Lamongan area with the subjects being grade VI elementary school
students who were selected based on the results of student achievement which were then grouped into 3
categories, low, medium and high. The method used is descriptive qualitative with data collection
techniques carried out by administering tests. Based on the results of the field trials, it was found that the
ability to solve mathematical problems using test questions for students who are classified as having high
learning achievement fulfills 3-4 indicators of problem solving. Students who are classified as having
moderate learning achievement fulfill 3-2 indicators of problem solving. Meanwhile, students who are
classified as having low learning achievement are unable to meet the indicators of solving mathematical
problems.
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Introduction

Mathematics is a science that is highly expected by everyone, as a result mathematics
is taught at every level of education (Darmayanti et al., 2023; Muhammad, Agus Triansyah, et
al., 2023; Muhammad, Darmayanti, et al., 2023; Sugianto, 2023; Triansyah et al., 2023).
Mathematics is also defined as a subject that helps develop thinking, such as ideas, processes,
and reasoning related to opinions or facts (Marchy et al., 2022; Mayani et al.,, 2022;
Muhammad et al., 2022; Muhammad, Elmawati, et al., 2023; Ramadhaniyati et al., 2023;
Sanusi et al., 2023). According to Novita & Pd, (2015) mathematics is a related science and can
be found in real life. A person's ability to deal with real world problems and problems related
to mathematics is the result of mathematical efforts to be able to provide the ability to think
systematically (Ahmed & Kumalasari, 2023; Arif et al., 2023; Mustakim & Ngaliyah, 2023;
Nasiha et al., 2023; Pradana & Uthman, 2023; Segara et al., 2023).

Creative thinking is a mental activity that produces a new result from development
(Amany & Puteri, 2023; Cahyadi & Ariansyah, 2023; Inganah et al., 2023; Jayanti et al., 2023;
Lestari et al., 2023; Rachmawati et al., 2023; Santiago, 2023). Bachriani et al., (2021) says
creative thinking in mathematics is a combination of logical and divergent thinking. There are
5 characteristics to measure the ability to think creatively, namely: (1) Fluency. Speed to bring
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out ideas that do not yet exist. Fluency is a product measure of creative productivity. (2)
Dexterity. Making something about what we think so that our thoughts are more visible. (3)
detail. Outlining an object, an idea to become something more interesting. (4) Sensitivity.
Using the left and right brain so that both work together to create new ideas. (5) Authenticity.
Originality or originality to show the ability to generate ideas that we have that still do not
exist, is literally unique. Broadly speaking, creative thinking means mental activity to find
something that has not been found before. The ability to think creatively mathematically can
be defined as the ability to solve a problem flexibly (easily) related to mathematics (Bernard
et al., 2018). Meanwhile, according to Suardi et al., (2019), the ability to think creatively
mathematically is defined as an ability that must be owned and developed by students in
learning mathematics. So it can be concluded that creative thinking is an ability which must
be possessed and developed by students during the learning process of mathematics so that
it can produce something new from the results of the development of the learning process.

The problem-solving ability that students must have is how to overcome problems that
are related to learning activities, for example solving problems in math problems (Hodiyanto,
2017). Problem solving can be referred to as a learning method (Vendiagrys et al., 2015).
According to Novita & Pd, (2015) there are several indicators to measure mathematical ability
in solving problems, namely: (1) understanding the problem, (2) developing solutions, (3)
carrying out plans, (4) reviewing the work done. According to Bernard et al., (2018) solving
mathematical problems includes solving word problems, proving, creating, and applying
mathematics in life. Bachriani et al., (2021) the importance of having problem solving skills is
one of the main tasks in learning mathematics, moreover the process of solving mathematical
problems is the essence of mathematics. This means that problem solving skills need to be
considered. Students practice solving a problem given by the teacher or from events related
to life. Problem solving is able to develop children's creativity to identify and find alternatives
or solutions (Dyah & Setiawati, 2019)

Looking at international results, Indonesia ranks 73rd in mathematics in the PIZA
(Program for International Student Assessment) out of 79 participating countries. When
viewed from the process of formulating the problem, Indonesia gets a score of 379. This result
shows that the learning achievement of junior high school mathematics in Indonesia is very
low (Hodiyanto, 2017). As a result, students in junior high school still experience mathematical
problems in terms of creative thinking which still needs to be improved. So it is important to
improve learning to improve PISA ranking and achieve the learning objectives. Experience in
apprentice 2, there are still many junior high school students who do not have creative
thinking mathematically when solving problems, seen from the results of their work in solving
problems that are not fluent, flexible, detailed and many are still not able to be independent.
This makes the reason the writer wants to look further at the creative thinking of junior high
school students in solving a problem.

The results of previous research (Vendiagrys et al., 2015) examined the ability to solve
mathematical problems using questions such as TIMSS in terms of cognitive style. It showed
that through cognitive style, students could understand verbal questions from problems, but
could not translate them into mathematical language, can determine the relationship
between variables and draw effective conclusions, use planned steps to solve problems, but
often do not get the right answer, and double-check the answer. Meanwhile, students' Field
Independent (FI) cognitive style can translate it into mathematical language and also get the
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right answers. The difference between this research and the previous one is that the variables
come from students' cognitive styles. Another study was also conducted (Bernard et al., 2018)
namely the analysis of mathematical problem solving abilities in terms of students' reasoning
abilities whose research results showed that there were differences in students' problem
solving abilities at high, medium, and low reasoning skills. In contrast to this research, the
research conducted by the researcher looked more at student achievement and this study
described more of the student's process of solving problems.

Based on the explanation above, the formulation of the research problem is how
students' mathematical problem solving abilities through test questions are viewed from
student achievement.

Methods

This research is a descriptive research with a qualitative approach. Qualitative
descriptive research is intended to describe the strategies and stages used by students in
solving problems. This research was conducted at SDN 1 Godog Lamongan. The subjects of
this study were 3 students of grade VI Elementary School. The selection of this subject is based
on considerations in terms of learning achievement and is categorized into 3 groups namely
High, Medium, Low, which is then taken 1 student from each group. This research consists of
two stages, namely the pre-research and research stages. The pre-research stage includes
several activities, namely the researcher compiling research instruments. Meanwhile, the
research phase includes several activities, namely giving directions to students regarding the
stages of working on the questions, giving question texts to students, and analyzing student
answer data. The instrument used is a problem with the type of problem solving. The data
analysis technique of this research includes 3 stages, namely: 1) Data reduction in this analysis
is the process of sorting student answers that are needed either in the form of answer
questions. Unnecessary data will be removed. Presentation of data in this analysis is to
present the results of student answers that have gone through the reduction stage. Then it is
presented in the form of tables with the strategies used and grouped parts of student answers
according to problem solving indicators. Drawing conclusions based on the data that has been
collected which includes data on the answers to test questions.

Results and Discussion

This study aims to describe students' mathematical communication abilities
through test questions based on student achievement. The first thing the researcher did
was to obtain data on the mathematics learning outcomes of grade VI students. The
results of learning mathematics are in table 1.

After obtaining the data, the researcher grouped students into high, medium and
low categories based on student learning outcomes. The calculation of this category
grouping is calculated using the formula:

Table 2. Criteria for grouping students

Grouping criteria Criteria
Value = Mean + SD Tall
Mean - SD < Value < Mean + SD Currently
Value < Mean —SD Low

(Arikunto, 2012, h. 299)
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The formula used to find the average and standard deviation is:
Average (mean) = 1/2(highest score+lowest score)
Standard deviation(SD) = 1/6(highest-lowest score)

Table 1. Student Learning Outcomes

No Name Value
1. CLM 74
2 DAS 75
3 FF 74
4 IFA 72
5 ISN 79
6 MWS 73
7 MAR 73
8 MNA 73
9 MSF 89
10 RAW 72
11 AZPI| 88
12 ARDS 74
13 FA 73
14 MDAEP 84
15 MHH 73
16 MGAI 73
17 NAA 78
18 SR 73
19 VAND 78

Based on the calculation using the above formula, the grouping of students based
on categories is obtained:

Table 3. Student grouping

Grouping criteria Value
High Group (KT) 89
Medium Group (KS) 78
Low Group (KR) 75

Furthermore, these three categories were carried out by research by giving test
questions to determine students' mathematical problem-solving abilities. The following
are the results of research on the ability of students to write mathematical problem
solving in the high group (KT), students in the medium group (KS), and students in the
low group (KR).
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High Group Category
Test Question Results

Students are able
to determine the
conditions /
requirements
needed

Students are able to
find out the
relationship between
the terms they know

Students are right in
answering questions
and there are no

miscalculations

Figure 1. Answers to KT Question No. 1

Based on the results of student tests and by comparing the answer keys, it can be
seen that students can understand the problem in question number 1. It can be seen
that students are able to write down what is known and what is asked in the questions
as a necessary condition. Students can also determine the suitability of the conditions
needed in the questions so that they can answer the questions given.

In the planning step for solving this problem, it can be seen that students can plan
a solution because students use all the information needed and can also find out the
relationship between the required conditions. In solving the problem, the student's
work is adjusted to the answer key with the final calculation results obtained an average
of 7.25. This stage is located at the end, namely checking and re-examining the results
that students are working on. This stage is also if there is no miscalculation, so it is
possible for students to check student answers again.

High Group Category
Test Question Results

Students are able
to determine the

conditions /

PR S

Students are able
to find out the
relationship

hatwaen tha tarme

Students are right
in answering

questions and

Figure 2. Answers to KT Question No. 2
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Based on the results of student tests and by comparing the answer keys, it can be
seen that students can understand the problem in question number 2. It can be seen
that students are able to write down what is known and what is asked in the questions
as a necessary condition. Students can also determine the suitability of the conditions
needed in the questions so that they can answer the questions given.

In the planning step for solving this problem, it can be seen that students can plan
a solution because students use all the information needed and can also find out the
relationship between the required conditions. In solving the problem, the student's
work is adjusted to the answer key with the final calculation results obtained - an
average contribution of 7,000. This stage is located at the end, namely checking and re-
examining the results that students are working on. This stage is also if there is no
miscalculation, so it is possible for students to check student answers again. This result
is supported by the results of interviews with students who said that they re-examined
their answers.

Medium Group Category
Test Question Results

Students can determine =
the conditions / £, ek e A A
requirements needed 7.5 X 32 =240 )
(212 240) Students are able to find out
RAE Sty L (5\ t 31) the relationship between the
453 : 63 terms they know
There is no 1,25
miscalculation, the
answer Is correct. Figure 3. Answers to KS Question No. 1

Based on the results of student tests and by comparing the answer keys, it can be
seen that students can understand the problem in question number 1. It can be seen
that students are able to write down what is known and what is asked in the questions
as a necessary condition. Students can also determine the suitability of the conditions
needed in the questions so that they can answer the questions given. In the planning
step for solving this problem, it can be seen that students can plan a solution because
students use all the information needed and can also find out the relationship between
the required conditions.

In solving the problem, the student's work is adjusted to the answer key with the
final calculation results obtained - the average grade 4 & 5 is 7.5. This stage is located at
the end, namely checking and re-examining the results that students are working on.
This stage is also if there is no miscalculation, so it is possible for students to check
student answers again.

Medium Group Category
Test Question Results

2._ 5000 + 6000 & F00O + 3006 + 000 Do not know the
Students cannot R - - - . .

. — 2 g opFigure 4. Results of KS Answers Question No. 2 relationship
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conditions/requi = 35. 000 3 conditions
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Based on the results of the student's work above and by comparing the answer
keys the student was unable to understand problem number 2. The student did not
write down what he knew in the problem nor did he write down what was asked of the
problem as a necessary condition.

The next stage is planning problem solving. In this step it can be seen that students
do not know the relationship between the required conditions.Completion of questions
completed by students is not in accordance with the appropriate answer key. The final
step is to re-check the answers that have been obtained. At this stage there is no
miscalculation, so it is possible for students to re-check the answers obtained.

Low Group Category
Test Question Results

Do not know the relationship
between the terms

f_lﬁ

determine the No
conditions/require miscalculation,
ments needed correct answer

Students cannot { ? (9lelw) }

Figure 5. Answers to KR Question No 2

Based on the results of the student's work above and by comparing the answer
keys the student was unable to understand problem number 2. The student did not
write down what he knew in the problem nor did he write down what was asked of the
problem as a necessary condition.

The next stage is planning problem solving. In this step it can be seen that students
do not know the relationship between the required conditions because what is used in
student answers is the equation symbol. Completion of questions completed by
students is not in accordance with the answer key because it should be. The final step is
to re-check the answers that have been obtained. At this stage there is no
miscalculation, so it is possible for students to re-check the answers obtained.

From the presentation of the data above, it can be seen that the high learning
achievement group is able to fulfill 3-4 problem solving indicators. It can be concluded
that the high group tends to have a fairly high problem-solving ability. In the moderate
learning achievement group, they are able to fulfill 2 problem solving indicators. It can
be concluded that the medium group tends to have a relatively low solving ability. In the
low learning achievement group unable to meet problem solving indicators, so it can be
concluded that the low group has very low problem solving abilities. These results are
supported by Novita's previous research (2015) which showed that there was a high
correlation between problem-solving abilities in mathematics learning and student
achievement. This is also in line with Hodiyanto's research (2017) which shows that the
ability to solve math problems is positively correlated with academic achievement.

Based on the presentation of the data above, it can be concluded that the high
learning achievement group has relatively high problem solving abilities. This is
consistent with Novita's research (2015) which found a high correlation between
problem solving skills in learning mathematics and student achievement. The findings
confirm that strong problem-solving abilities can contribute significantly to good
academic achievement. Furthermore, research conducted by Hodiyanto (2017) also
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strengthens the positive relationship between the ability to solve mathematical
problems and academic achievement. In his research, Hodiyanto found that students
who have better problem-solving skills tend to achieve higher academic achievement.
This shows that problem solving ability is not only relevant in the context of
mathematics, but also has a significant impact on achievement in general.

Thus, it can be concluded that there is a close relationship between problem solving
abilities and student achievement. Groups with high academic achievement have better
problem-solving abilities, while medium and low learning achievement groups tend to have
lower problem-solving abilities. Therefore, it is important for educators and students to pay
adequate attention to developing problem-solving skills, because this can contribute
positively to achieving better academic achievement.

Conclusions

Based on the explanation and discussion above, the researchers concluded: The ability
to solve mathematical problems using test questions on students who are classified as having
high academic achievement, namely: 1) Students with high learning achievement are able to
determine the terms or conditions needed to solve problem solving; 2) Students with high
learning achievement can use all the information needed and can find out the relationship
between the required conditions; 3) Students with high learning achievement are able to
solve problems with appropriate and appropriate steps to solve them; 4) Students with high
academic achievement can re-examine the answers they have obtained. The ability to solve
mathematical problems using test questions on students who are classified as having
moderate learning achievement, namely: 1) Students with moderate learning achievement
are able to determine the terms or conditions needed to complete problem solving; 2)
Students with moderate learning achievement are still lacking in knowing the
interrelationships between known conditions and not using all the information needed; 3)
Students with moderate learning achievement are not precise in using steps to solve
problems; 4) Students with moderate learning achievement can re-examine the answers they
have obtained. The ability to solve mathematical problems using test questions on students
who are classified as having low learning achievement, namely: 1) Students with low learning
achievement are unable to determine the terms or conditions needed to complete problem
solving; 2) Students with low learning achievement cannot know the relationship between
the required conditions; 3) Students with low learning achievement cannot solve problems
with appropriate and appropriate steps to solve them; 4) Students with low learning
achievement are unable to re-examine the answers they have obtained.

As for suggestions for further research, namely investigation of the factors that
influence the level of understanding and ability of students in determining the requirements
or conditions needed to solve mathematical problems. This research can involve factors such
as educational background, motivation, or student learning styles.
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