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ABSTRACT

This study aims to 1) describe the types of errors made by students in solving HOTS type story questions on
building material, 2) describe the factors that cause students to make mistakes in solving HOTS type story
questions on building materials. The type of research used in this research is descriptive qualitative using
qualitative methods. The research subjects were the fifth grade students of Pringgowijayan Elementary School
in the academic year 2021/2022 with a total of 12 students. The data collection technique in this study used the
test method, interview method and documentation. The data obtained are in the form of student answer sheets
and interview transcripts. The data collection instrument that became the main instrument was the researcher
himself who was supported by a HOTS test, a voice recorder, and an outline interview guide. Data analysis
techniques in this study are data reduction, data presentation, and drawing conclusions. The results showed 5
types of errors made by students in solving HOTS questions, namely 1) reading errors in the form of student
answers that were not in accordance with the intent of the question and incorrectly used information on the
questions; 2) misunderstanding in the form of mistaking the information in the question and not knowing what
is known and asked from the question; 3) transformation errors in the form of incorrectly converting information
into mathematical models, not writing down the steps for solving problems, and incorrectly determining
arithmetic operations; 4) process skill error in the form of an error in the calculation process and not writing
down the steps for solving the problem; 5) notation error in the form of an error in writing the conclusion of the
answer.

Keywords: error, causative factor, HOTS

INTRODUCTION

Errors in solving math word problems are problems that are often encountered in
classroom learning. Students are required to think critically and creatively. Critical and
creative thinking skills are categorized as higher order thinking skills. Question categories
that encourage students to think at a higher level are called HOTS (higher order thinking
skills) type questions. Students can be faced with problems that are outlined in the form of
word problems. Problem solving is a process that is given to students to learn actively and
think to examine, search, and find information/facts for themselves to solve in terms of
concepts, principles, theories, or conclusions (Aryani & Maulida, 2019).

Saraswati & Agustika (2020) define HOTS as an ability that involves critical and
creative thinking to solve a problem. Someone with high-level thinking skills must be able to
analyze, connect, parse and interpret problems to obtain solutions or new ideas. HOTS-based
learning according to Wibawa & Agustina (2019) is learning that can grow, develop, and
awaken students' reasoning abilities and high-level thinking.

Based on interviews conducted with the fifth grade teacher at Pringgowijayan
Public Elementary School, it was found that in learning mathematics there were still many
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students who made mistakes in solving HOTS questions, especially story problems. Some
children have difficulty understanding the questions to determine the arithmetic operations
that should be used. In addition, in this class there are still children who are still confused
about the concept of arithmetic operations, such as addition, subtraction, multiplication or
division. However, the mistakes that often occur are students who are not careful in solving
problems.

Things like the above were also found by several researchers. It is not uncommon to
find several student errors in solving HOTS type math word problems. The results of a study
of students' work in solving HOTS type math word problems by Hidayati et al., (2020)
showed that almost all subjects made mistakes in each question at different cognitive levels.
Students make a lot of mistakes at the encoding stage (writing the final answer) with type C6
(create), which is the highest level thinking process. Research by Sa'adah et al. (2019) found
4 types of errors out of 5 types of errors based on the Newman's Error Analysis (NEA)
category. The types of errors made were in the form of understanding errors, transformation
errors, errors in process skills and answer writing errors.

Learning mathematics is one of the steps to improve human resources (Mahmudah,
2018). According to the 2013 Ministry of Education and Culture, the goals of learning
mathematics are to improve intellectual abilities, especially students' high-level abilities. This
is in accordance with the implementation of the 2013 Curriculum in Indonesia which among
others aims to develop higher order thinking skills. Critical and creative thinking is needed in
solving problems, because the rapid development of knowledge and technology has resulted
in more complex challenges and problems that humans will face in the 21st century (Driana
& Ernawati, 2019).

Based on the description of the background above, the researcher is interested in
conducting research with the title "Error Analysis in Solving Higher Order Thinking Skills
Type Story Problems Material Building Class V Class Students of SD Negeri
Pringgowijayan”. The hope of this study is that the teacher can find out the factors of student
errors in solving HOTS questions, so that it can be an evaluation for better mathematics
learning in the future. Through error analysis in solving HOTS questions, it can be used as an
evaluation for teachers to improve learning methods in class, so as to improve the quality of
education in Indonesia to produce human resources who have the ability to think critically
and creatively as one of the determinants of knowledge and technology development.

Errors are deviations from something that is true (Sulistio et al., 2019). Errors can
also be said to be a discrepancy with the actual thing. Mistakes made by students can be
intentional or unintentional. So, student mistakes in solving math problems are discrepancies
in solving problems. Errors made by students can occur due to many things. One effort to
find out about this is to analyze student mistakes in solving word problems based on their
types and causes.

Error analysis is an investigation of errors or deviations from the truth of a matter or
predetermined procedures that are systematic, consistent, or incidental to find out errors or
mistakes (Setiawan et al., 2018). Furthermore, Yunia & Zanthy (2020) define error analysis
as an attempt to investigate an irregularity event to find out what caused an irregularity event
to occur. So, it can be concluded that error analysis means an investigation into the error of
an event or object and the cause of the error. Analysis of student errors in solving HOTS
questions is interpreted as analyzing errors from the results of student answers.

Learning mathematics is one of the steps to improve human resources (Mahmudah,
2018). According to the 2013 Ministry of Education and Culture, the goals of learning
mathematics are to improve intellectual abilities, especially students’ high-level abilities. This
is in accordance with the implementation of the 2013 Curriculum in Indonesia which among
others aims to develop higher order thinking skills. Critical and creative thinking is needed in
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solving problems, because the rapid development of knowledge and technology has resulted
in more complex challenges and problems that humans will face in the 21st century (Driana
& Ernawati, 2019).

Based on the description of the background above, the researcher is interested in
conducting research with the title "Error Analysis in Solving Higher Order Thinking Skills
Type Story Problems Material Building Class V Class Students of SD Negeri
Pringgowijayan". The hope of this study is that the teacher can find out the factors of student
errors in solving HOTS questions, so that it can be an evaluation for better mathematics
learning in the future. Through error analysis in solving HOTS questions, it can be used as an
evaluation for teachers to improve learning methods in class, so as to improve the quality of
education in Indonesia to produce human resources who have the ability to think critically
and creatively as one of the determinants of knowledge and technology development.

Errors are deviations from something that is true (Sulistio et al., 2019). Errors can
also be said to be a discrepancy with the actual thing. Mistakes made by students can be
intentional or unintentional. So, student mistakes in solving math problems are discrepancies
in solving problems. Errors made by students can occur due to many things. One effort to
find out about this is to analyze student mistakes in solving word problems based on their
types and causes.

Error analysis is an investigation of errors or deviations from the truth of a matter or
predetermined procedures that are systematic, consistent, or incidental to find out errors or
mistakes (Setiawan et al., 2018). Furthermore, Yunia & Zanthy (2020) define error analysis
as an attempt to investigate an irregularity event to find out what caused an irregularity event
to occur. So, it can be concluded that error analysis means an investigation into the error of
an event or object and the cause of the error. Analysis of student errors in solving HOTS
questions is interpreted as analyzing errors from the results of student answers.

RESEARCH AND METHODS

This research uses descriptive qualitative method. Amir & Sartika (2017) explained
that qualitative research is research conducted by someone to interpret natural phenomena in
depth on data in the field. The descriptive qualitative method used aims to find out in depth
regarding student errors in solving HOTS type questions on geometric material. Through
descriptive qualitative research methods, it can reveal what mistakes students made in solving
problems and the factors that underlie students making these mistakes. This research was
conducted at Pringgowijayan Public Elementary School, Kutoarjo District, Purworejo
Regency, Central Java.

The data source used in this study is the primary data source, namely fifth grade
students at SD Negeri Pringgowijayan, totaling 21 students and teachers who teach
mathematics. The technique for taking subjects for interviews uses the snowball technique,
which is a technique where the data sources are initially small and then enlarged (Sugiyono,
2020: 134). This is done because the few data sources have not been able to fulfill the
required data. So that the number of data sources will increase.

Data collection techniques in this study are using test methods, interviews and
documentation. The HOTS type questions that will be given to students are shown in the
form of story questions which consist of 3 questions. The step for compiling the questions
begins with making a grid that is adjusted to the spatial material indicators linked to the
indicators of higher order thinking skills or HOTS. Before being given to students the
questions were validated by material experts. Interviews in this study were conducted on
students and mathematics teachers. After the answer sheets were analyzed, the researcher
conducted interviews with students and teachers. The interviews conducted aimed to find out
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the factors that caused students to make mistakes in solving HOTS type questions on
geometric materials. Documentation in this study was carried out to complement the data
studied. Researchers use cellphones as a documentation tool in document collection to
corroborate research data. The documentation carried out was in the form of recordings
during interviews with students as research subjects, photos of students' work in solving test
questions, and photos during the interview.

The data analysis technique in this study used the following steps: 1) data reduction
by correcting the results of students' answers in solving test questions, then grouping types of
errors based on Newman's error indicators. 2) the presentation of data is done to show the
data obtained to make it easier to describe the types of errors and analyze the factors that
cause errors made by students. The data obtained is presented using tables, brief descriptions
and interview results in the form of interview transcripts. 3) drawing conclusions, namely the
last stage in data analysis techniques. The conclusion in this study aims to answer the
formulation of the problem and research questions, namely to conclude the types of mistakes
made by students in solving HOTS questions on geometric materials and the factors that
cause students to make these mistakes.

RESULTS AND DISCUSSION

The results of the research on fifth grade students of Pringgowijayan Public Elementary
School, obtained the types of student errors in solving HOTS type word problems on
geometrical material as follows.

a. Error reading (reading error): the student's answer does not match the intent of the
question, the student uses the wrong information in the problem such as an error in
writing the radius of the tube.

b. Error understanding (comprehension error): students do not know what is actually
being asked in the problem, students are wrong in capturing information on the
problem.

c. Transformation error: students do not convert information into mathematical models,
students do not write down steps to solve problems, students make mistakes in
determining arithmetic operations.

d. Error process skills (process skills error): students experience errors in the calculation
process, students do not write down the steps to solve the problem.

e. Error notation/final answer (encoding error): students do not write the conclusion of
the answer, students write the conclusion of the wrong answer, student writes the
conclusion of the answer but the final result is not correct.

Reading Error

Reading is the initial activity before students start solving problems, especially story
problems. Reading questions must be done seriously. In line with Nurfalah et al. (2021) the
ability to read good questions is a great start for being able to solve math problems because it
will affect the next step of the solving process. However, this is different from some of the
fifth grade students at Pringgowijayan Public Elementary School when solving HOTS
questions, some students answered not according to the intent of the questions.
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Figure 1. Reading Error

As in the picture above, students write down the volume of the cylinder, even
though what is contained in the problem is a rectangular shape. This also happened in the
study by Hanipa et al. (2019) who found student errors in understanding the meaning of the
questions. Students do not understand the intent of the questions so that the student's answers
are not in accordance with what is asked in the questions. Students assume that the answer
has been completed when in fact it is not finished.

Students must have the ability to read in depth when solving HOTS type questions.
Unlike the fifth grade students at Pringgowijayan Public Elementary School, during the
interview the students were asked to read the questions before the researcher interviewed
them regarding the student answer sheets. Students are able to read the questions quickly and
fluently, but on the answer sheet students are wrong in writing the elements of a cylinder and
cone shape.
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Figure 2. Reading Error

This happened in question number 3, as the student's answer above, which is
described in the question about the shape of a cylinder with a diameter of 12 cm, but almost
all students wrote down the radius of 12 cm. Even though these two elements have different
meanings, so students do not continue the problem solving process correctly. This was also
found by research by Fatahillah et al. (2017) which shows the percentage of students' reading
errors is 23.12%, which includes errors in reading units, currency symbols, nominal money,
and words in the questions.

The causes of student errors at the reading stage include because students do not
focus when reading questions. The number of students who are too active can make the
classroom atmosphere less conducive when research activities take place. Efforts that have
been made by researchers to keep monitoring and conditioning the class are still less
influential. So that a busy class distracts the focus of some students who end up not focusing
when reading the questions. This makes students unable to capture the information about the
questions correctly.

Comprehension Error

After students read the questions, students need to understand the question and then
students find solutions to problems. Almost all students were able to read the questions
quickly and fluently, but when the researcher asked what was asked of the questions, some
students answered they did not know. This means that many students experience
misunderstandings. As found by Rambe & Afri (2020) students with low problem solving
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skills are only able to write down what is known from the problem, but have not been able to
write down what is being asked. This also happened in Mahmudah's research (2018) where
misunderstandings occurred because students wrote down what was known and asked exactly
the same as what was written in the questions but they did not continue with the other
processes.

Many students make mistakes in understanding seen from the way students write
answers. As happened in problem number 2 with the keyword "pouring oil from one
container to another”, but many students have difficulty understanding this sentence. Student
errors in capturing information about questions can be seen from students' answers when
writing known and asked. Some students wrote down what was known and were asked
incompletely, and there were students who did not write down what was known and were
asked at all.
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Figure 3. Comprehension Error

Based on the student's answers above, the student did not write down what was
known completely. So that students do not continue the steps of solving the problem
correctly. This was also found in Himmi & Husna's research (2020) which showed that when
writing down information from the problem it was seen that students only rewrote what was
in the problem so that to continue solving the students experienced confusion and were
unable to solve the problem. The causes of students making mistakes at the understanding
stage include because students are not used to writing down what is known and asked, and
students do not read the questions seriously.

Transformation Error

The transformation stage is the core stage of solving math problems, where the
information in the problem in the form of sentence structure is converted into a mathematical
model. At this stage students think about determining the right formula to answer the
questions. In line with Aryani & Maulida (2019) that writing, constructing, creating ideas,
concepts, formulas, or ways of solving problems is one of the processes of HOTS thinking
skills.

The transformation mistakes made by students are very diverse. Based on the
analysis of the answer sheet, some students who already know the information that is known
and asked from the questions, not a few still experience difficulties in converting this
information into mathematical sentences. Some students wrote down the formula for the
volume of a geometric shape, but they wrote the numbers incorrectly.
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Figure 4. Transformation Error

Students incorrectly derive each element in formulas such as =, r and t. There were
also students who immediately wrote down the results of their answers without writing down
the number of each element in the written formula. In addition to the above, there were also
some students who were able to calculate the volume of 2 geometric shapes but after that the
students did not continue to determine the arithmetic operations to answer the questions on
the questions.
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Figure 5. Transformation Error

Based on the students' answers above, it can be seen that students still have
difficulty changing the order of the sentences in the questions into mathematical sentences.
Students have not determined the arithmetic operations to find the number of books
according to what is asked in the problem. This is in line with Rahmawati & Permata's
research (2018) which showed students were unable to make mathematical models and were
unable to determine the correct formula and steps to solve the problem.

The transformation error in the form of not writing down the answer that should have
contained the steps for solving the problem also occurred in one of the students.
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Figure 6. Transformation Error
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Based on the student answer sheet above, students write down what is known and
asked correctly. The student was able to complete question number 1, but in questions
number 2 and 3 there were no steps to solve the problem. Based on the results of interviews
with students, students admitted that they were running out of time to complete the questions.
This was also found in the study of Ruswati et al. (2018) conceptually students have not been
able to generalize word problems through problem solving properly. Students are still
confused in finding what steps must be taken to get a solution to the problem given.

Mathematical sentences are synonymous with number arithmetic operations. Count
operations are used to find solutions to problems in HOTS type word problems. Using the
wrong arithmetic operation will not get the right answer. This happened to several students
when working on question number 1.
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Figure 7. Transformation Error

The question asks for the number of books that can be put in a box. Some students
are wrong in determining the arithmetic operation, which should use the division operation on
2 volumes of blocks, but students use the subtraction operation. Such as research (Yusnia &
Fitriyani (2017) which found students made mistakes at the transformation stage, including
because they were wrong in determining the mathematical operations used and difficulties in
constructing mathematical connections between mathematical concepts and real problems.

The reason some students are in transformation is that apart from the lack of
students' understanding of the questions, students are not used to working on word problems.
This was also known in interviews with teachers who explained that students were not used
to dealing with word problems. This affects the ability of students to understand the problem
and solve the problem using the right steps.

Procces Skills Error

Errors in the process of counting often occur in students. Some students wrote down
the volume formula and the numbers correctly, but the results written from the calculation
process were not correct. During the interview, students were asked to recalculate the
numbers in the volume formula they wrote down. However, some students were not able to
multiply these numbers using the bottom layer method. Errors in the process of calculating
almost all students made in problem number 3, where in calculating the volume of cylinders
and cones there are 2 types of numbers, namely natural numbers and fractional numbers.
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Figure 8. Procces Skills Error

Almost all students experience errors in the process of multiplying fractions by real
numbers. During the interview, several students were asked to recalculate how to multiply the
2 types of numbers. But students do not understand how to multiply them. This shows that
students are still not skilled in multiplying natural numbers with fractional numbers. These
errors are in line with Oktaviana's research results (2017), based on her findings as many as
88% of students made mistakes in calculations and did not complete the settlement
procedure. Students are correct until the process of transforming but experience errors when
doing calculations. This also happened in a study by Dinnullah et al. (2019) found that
subjects who were wrong at the process skills stage were subjects who were slightly mistaken
in the calculation process and subjects who were unable to carry out the mathematical
calculation process in the correct steps.

Student errors at the understanding stage and the transformation stage are related to
the next step, namely the process skills stage. If students do not understand and do not write
down the steps for solving the problem, then students cannot carry out the counting process to
find answers. So that students also cannot write down the conclusions of answers to answer
questions from the problem. The reason some students are in transformation is that apart from
the lack of students' understanding of the questions, students are not used to working on word
problems. This was also known in interviews with teachers who explained that students were
not used to dealing with word problems. This affects the ability of students to understand the
problem and solve the problem using the right steps.

Encoding Error

Based on the answer sheet, there were several students who did not write the
conclusion of the answer. This is because students do not write down the steps to solving the
problem. Students who do not write down the steps for solving the problem cannot write
conclusions to answer what is asked in the problem. Based on interviews conducted with
students, students did not write down the steps and conclusions because they ran out of time.
Students are only able to work on question number 1, students do not have time to complete
questions number 2 and 3.

There are many students who make mistakes in writing the conclusion of the
answer. These errors occur a lot, especially in questions number 2 and 3. It can be seen that
students who experience errors in the transformation and counting process will experience
errors in writing the conclusions of the answers. This happens because when reading the
questions students do not really understand so they will experience errors at each stage of
problem solving. In addition, there were some students who experienced errors in writing
conclusions in the form of wrong answers in writing units.
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Figure 9. Encoding Error

Based on the student's answers above, the student was able to write down the steps
for solving the problem and was almost correct in writing the conclusion of the answer and
the final result. However, the conclusion of the answer that the student wrote was not correct,
the description of the amount should use the word "fruit" but what the student wrote was
"cm". Errors in writing units indicate students are still confused about writing the correct
answer conclusions. This is in line with research by Yektiana et al. (2021) which shows that
the subject made a mistake in writing the final answer, because he did not write down the
conclusion at the end of the answer and did not include a unit at the end of the answer. This
causes the conclusion of the answer is not quite right.

Errors in writing the final result in the conclusion of the answer can occur if
students experience errors at the stage of calculating the final result. Students can understand
and are able to transform questions into mathematical sentences correctly but are wrong when
calculating, so these students are also wrong when writing conclusions. This happened to
students when solving problem number 1.
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Figure 10. Encoding Error
Based on the student's answers above, the student is able to write down what is
known and asked, and is able to transform the question correctly, but is wrong when
calculating 21,600 : 1800, the result of the division should be 12, but the student writes 11.
So, the final result is written in Incorrect answer conclusion. This is in accordance with the
opinion of Rofi‘ah et al. (2019) that errors in writing conclusions were caused by student
errors in solving problems in the previous steps.

CONCLUSION AND RECOMMENDATION

Based on the results of research on fifth grade students of Pringgowijayan Public
Elementary School, it can be concluded that the types of mistakes made by students in
solving HOTS type word problems on geometrical material are: (1) Reading errors in the
form of students only looking for volume 1 geometric shape even though there are 2
geometric shapes in the problem space, students wrote wrongly the height of the block, the
radius of the cylinder and the cone did not match what was stated in the problem. (2)
Misunderstanding in the form of misinterpreting information on questions such as the
sentence "pour into a container”, students do not know what is known and what is asked of
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the problem. (3) The student's transformation error did not continue to determine the
arithmetic operation, and the student was wrong in determining the arithmetic operation that
should have used the division operation, but used the subtraction operation. (4) Student
processing errors miscalculate multiplication, especially fractional numbers. (5) The student's
notation error was wrong in writing the conclusion of the answer and the final result.
Suggestions from this research for teachers are that teachers can apply problem-based
learning related to everyday life, apply learning methods that can encourage students to
practice solving problems, and develop various questions to encourage students' creativity in
solving problems
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