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ABSTRACT

This research aims to analyze and describe the mistakes made by students in solving mathematical literacy skills
in terms of habits of mind. This study uses a qualitative research method by describing students' mistakes in solving
mathematical literacy skills in terms of habits of mind limited, developing, and proficient, as well as the factors
that cause errors. These errors were analyzed based on indicators of mathematical literacy ability and to find out
the type of error based on Newman's errors. Data collection techniques used are questionnaires, tests, and
interviews. The instrument used is a questionnaire of habits of mind and a test of mathematical literacy skills. The
selection of research subjects was carried out purposively with several considerations, namely the subject had a
habit of mind category which amounted to 5 subjects. The data analysis techniques used in this research are data
reduction, data presentation, and conclusion drawing. Based on the results of the study, subjects with habits of
mind limited were only able to solve questions up to level 1 because they made mistakes in process skills. Subjects
with habits of mind developing, were only able to complete questions up to level 2 because they made a
misunderstanding. While the other subjects were able to complete the questions up to level 4 because they made a
reading error. Subjects with habits of mind proficient, were only able to complete the questions up to level 3
because they made a misunderstanding. While the other subjects were only able to solve the problem up to level 2
because they made a mistake on the level 3 question, the error made was an misunderstanding. Factors that cause
errors made are haste, lack of thoroughness, error in processing skills, misunderstanding, not understanding the
material, and reading errors.

Keywords: Analysis, Factors causing errors, Habits of mind, Mathematical literacy ability, Newman
errors.

1. INTRODUCTION subjects have not been able to solve problems at levels

5 and 6 [3]. In addition, research on mathematical
literacy skills conducted in Mataram showed that
students still had difficulty working on high-level
mathematical literacy skills, in this study, namely level

Mathematics learning is very close to everyday
life, so it is hoped that students can understand
mathematics in various contexts and apply it in

everyday life. Mathematical literacy skills are useful
for helping students when solving math problems in
their daily lives [1]. So, it is expected that students
have good mathematical literacy skills, namely being
able to formulate and interpret mathematics in various
contexts [2].

The importance of mathematical literacy skills is
not in line with what happens to students. Based on
research on mathematical literacy skills conducted in
Tasikmalaya, prospective mathematics teachers have
poor mathematical literacy skills, because the research

3 and level 4 [4]. The results of research conducted in
the cities of Bandung, Medan, Yogyakarta,
Palembang, Samarinda, Kendari, and Kupang on high
school students and equivalent stated that students'
mathematical literacy results were still low, even
though the questions had been adapted to the
Indonesian context [5].

When working on questions that require a complex
level of thinking, students still find it difficult [6].
These difficulties resulted in students finally making
mistakes in solving problems. So it is necessary to
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analyze so that it can be used by teachers as a basis for
providing learning. Various errors made by students,
according to Newman, there are 5 mistakes made by
students, namely errors in reading questions, errors in
understanding questions, transformation errors, errors
in process skills and errors in writing the final answer

[7].

The affective aspect also affects students when
answering questions. In addition to cognitive aspects,
affective aspects also need to be improved according
to the 2013 curriculum. Students are expected to be
able to improve cognitive, affective and psychomotor
aspects [1]. Students must have one of the affective
abilities, namely habits of mind or thinking habits [8].
Good habits of mind are very much needed for
students (individuals) because habits of mind form a
preference for individuals to behave intellectually or
think intelligently when faced with a problem. Habits
of mind need to be built by individuals from an early
age so that it becomes a habit they have in solving a
problem. But unfortunately, there are still many
individuals or students who have less habits of mind
so that it becomes an obstacle both in solving a
problem in everyday life or when working on math
problems. Habits of mind are still an obstacle for
students to solve complex problems [9]. Mathematical
literacy ability is divided into 6 levels where levels 1
and 2 are the level of questions with the lowest ratio
(easy), levels 3 and 4 include level questions with a
medium ratio (medium), while levels 5 and 6 are
questions with a high ratio (complicated). [10]. The
results of research conducted in several areas such as:
Tasikmalaya, Bandung, Medan, Yogyakarta,
Palembang, Samarinda, Kendari, Kupang, and
Mataram as well as the PISA results of Indonesian
students at the international level regarding
mathematical literacy skills, and the importance of
habits of mind in completing an assignment. math
problem. Based on the literature review, there is still
potential for research that focuses on the description of

Table 1. The result of the validation
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students' errors in solving mathematical literacy
problems on different habits of mind.

This study aims to describe errors and factors that
cause students to make mistakes in solving
mathematical literacy skills in terms of habits of mind.
Students' mistakes need to be explored based on habits
of mind so that students have intelligent responses to
questions or problems whose solutions are not
immediately known.

2. METHODS

2.1 Design

This research, the method used is descriptive
qualitative which aims to describe/explain the
mistakes made by students when working on
mathematical literacy skills. Descriptive research is
research by providing an overview of the presentation
of reports in the form of words, pictures and not
numbers that is carried out to understand phenomena
that occur in research subjects such as actions,
behavior, perceptions, motivations or other things
holistically by describing in words and language, in a
natural context by utilizing various scientific methods
[11].

2.2 Participants

This research will focus on the eighth-grade
students of MTsN 4 South Tapanuli. Research subjects
were taken using purposive sampling. Purposive
Sampling is a sampling technique of data sources with
certain considerations [12]. This research, the
considerations are that the subject has the categories of
habits of mind limited, developing, and proficient;
students make mistakes when working on
mathematical literacy ability test questions; students
can express opinions; and these students are willing to
be research subjects. Subjects are expected to provide
maximum information.

Validator | Validation

Validator 1 | Criticism and suggestions

Indonesian
General rating

Correct the sentences in the questions to be more communicative, using good and correct

Questions can be used, but need to be revised a little

Validator 2 | Criticism and suggestions

General rating
The test can be used with revision

Improve word choice in translating questions
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2.3 Instruments

The type of instrument used is test and non-test.
The test instrument used is a mathematical literacy test
adapted from PISA. Meanwhile, the non-test
instruments used were questionnaires and interviews.
The question instrument was validated by two
validators, namely a lecturer in mathematics education
at Institut Agama Islam Negeri Padangsidimpuan. The
results of the validation by the validator can be seen in
the following Table 1.

The questionnaire in this research was intended to
obtain information about the habits of mind of students
who would be analyzed into the habits of mind

Table 2. The questionnaire grids
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category, namely: novice, limited, developing,
proficient, and distinguished. The instrument for
classifying the habits of mind of students uses a
modified habits of mind questionnaire from Hendriana
(2017) by paying attention to the habits of mind
indicator based on Costa & Kallick. The answer
choices are sorted from the most negative to the most
positive based on the stages of the habits of mind
category. If most of the students choose the most
negative answer, it means that the student has habits of
mind for beginners, as well as the other answer
choices. The questionnaire grid can be seen in the
following Table 2.

Indicat Statement

naicator Positif (+)  Negatif ()
Never give up 1,2 3,4
Regulate conscience, think reflectively, solve problems carefully 5,6 7,8
Listening to the opinions of others with understanding and empathy 9,10 11,12
Think flexibly, confidently 13,14 15, 16
Thinking about thinking/metacognitive 17,18 19, 20
Try to work carefully and precisely 21,22 23,24
Ask and raise problems effectively 25, 26 27,28
Applying old knowledge to new situations 29, 30 31,32
Think and communicate clearly and thoroughly 33,34 35, 36
Gather and use all senses, think intuitively, and make approximate solutions 37, 38 39, 40
Creating, imagining, and innovating 41, 42 43, 44
Eager to respond 45, 46 47, 48
Dare to take responsibility and take risks 49, 50 51, 52
Humorous 53, 54 55, 56
Thinking interdependent 57, 58 59, 60
Continuous learning 61, 62 63, 64

2.4 Data Collection Method

The data collection techniques used in this research
were tests of mathematical literacy skills,
questionnaires, and interviews. The subject filled out
the habits of mind questionnaire which was then
analyzed for the habits of mind category owned by
each student, as well as the errors made by the subject
in working on the mathematical literacy ability test
questions and the factors that caused these errors.

2.5 Data Analysis

The data analysis stage is reduction, presentation,
and conclusion drawing. Data reduction means
summarizing, choosing the main things, focusing on
the important things and looking for patterns [12].
After being reduced, the presentation of data in
qualitative research can be done in the form of brief
descriptions, charts, relationships, flowcharts and the

like. Conclusions are drawn by analyzing the results of
tests and interviews with students (subjects). The
conclusion of this study is the result of an analysis of
students' errors in solving mathematical literacy skills
and also the causes of these errors.

3. RESULT

This research was conducted on students at MTsN
4 Tapanuli Selatan, by setting class VI11-7 as the class
for taking research subjects based on several
considerations. The research conducted in the field
includes the activities of distributing habits of mind
questionnaires and filling out mathematical literacy
ability test questions. Questionnaires were distributed
to 29 students of class VI11-7 who were present at the
time.

The distribution of the questionnaire was carried
out on the subject of one class with the aim of knowing
how the tendencies of students were from the
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indicators of the habits of mind of students. The
guestionnaire that has been filled out by the subject is
then reduced by considering positive answers for
positive statements and negative for negative
statements based on the habits of mind stages, so that
the habits of mind category are obtained from each
student. Furthermore, after filling out the habits of
mind questionnaire to the students, the researchers
carried out a mathematical literacy test and interviews.

3.1 Research results on Subject 1 (S1)

Subjects with habits of mind in the limited
category are S1. From the results of the work on the
mathematical literacy ability test in Figure 1, S1 can
solve question number 1 correctly and fulfill all
indicators of level 1 mathematical literacy ability. In
question number 2, S1 made an error which was a level
2 question of mathematical literacy ability. S1 is only
able to answer 2 of the 4 indicators at level 2, namely
interpreting and recognizing situations with contexts
that require direct conclusions and sorting out relevant
information from a single source and using a single
presentation method. In the indicators of working on
the basic algorithm, using formulas and carrying out
simple procedures, S1 has difficulty when working on
the basic algorithm, namely in the division process,
causing errors to occur.
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Figure 1 Answer by S1 number 2

When working on the questions, S1 shows several
indicators of habits of mind including a lack of
confidence which can be seen when S1 is hesitant in
answering and a lack of trying to work carefully and
precisely which can be seen in question number 2, and
indicators of never giving up which are minimal
because at when doing division and having difficulty
S1 tends to guess the answer.
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3.2 Research results on Subject 2 (S2)

S2 is a subject with the category of developing
habits of mind (developing). In question number 1
based on the results of work (Figure 2) and interviews
with S2, S2 was able to work on the questions
correctly according to level 1 indicators. S2 was also
able to work on level 2 questions, S2 had difficulties
when doing the division but he was able to solve it.
Overall S2 can meet all the indicators on the level 2
question. In question number 3, S2 made an error
which is a matter of level 3 mathematical literacy
ability. S2 is only able to answer 2 of the 4 indicators
in question number 3, namely carrying out procedures
clearly, including procedures that require sequential
decisions and can solve problems, and apply simple
strategies. As can be seen in the answer sheet number
3a. However, Masters cannot fulfill the indicators of
interpreting and using representations based on
different sources of information and stating the
reasons directly and communicating the results of their
interpretations and reasons. Where S2 cannot
understand the information given in question number
3b, so the answer does not meet the indicators at level
3.

3.a. Lengkapilah tabel berikut dan beri penjelasan untuk jawaban Anda!
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Figure 2 Answer by S2 number 3

When working on the questions, S2 shows several
indicators of habits of mind including lack of
confidence which can be seen when S2 is hesitant in
answering and the lack of indicators of never giving
up because Master gives up when working on question
number 3b where he has not finished working on it.
Based on the results of tests and interviews, it can be
seen that the factors causing S2 to make mistakes are
lack of thoroughness and misunderstanding.
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3.3 Research results on Subject 3 (S3)

S3 is a subject with the category of developing
habits of mind. In question number 1 based on the
results of the work and interview S3 is able to work on
the questions correctly according to level 1 indicators.
On question number 2 S3 is able to work on questions
correctly according to level 2 indicators. correct
according to the indicator even though it must be
clarified during the interview. At number 4, S3 can
also complete correctly according to level 4 indicators.
In question number 5 (Figure 3), S3 makes an error
which is a matter of level 5 mathematical literacy
ability. S3 is not able to meet all the indicators on level
5 questions, namely: developing and working with
models for complex situations, identifying problems,
and setting assumptions; select, compare, and evaluate
appropriately problem solving strategies related to
complex problems related to the model; work
strategically using broad thinking and reasoning, as
well as appropriately linking symbolic representations
and formal characteristics and knowledge related to
situations; and reflect on their work and be able to
formulate and communicate their interpretations and
reasons.

S Akt (¢ /defik
dodanuplan - patapy kor Ju yng diporlavan
Figure 3 Answer by S3 number 5

When working on the questions, S3 shows an
indicator of habits of mind, namely the lack of an
indicator of never giving up because S3 does not
continue to work on question number 5 until it is
finished. Based on the results of tests and interviews,
it can be seen that the factors causing S3 to make
mistakes are not understanding the material and
reading errors.

3.4 Research results on Subject 4 (S4)

S4 is a subject with the category of proficient
habits of mind. S4 was able to solve the problem
correctly up to number 3, because S4 made an error in
question number 4. In question number 4 (Figure 4) S4
seemed confident of the answer he got, because he
smoothly wrote his answer on the answer sheet.
However, after the interview, it can be seen that he
cannot meet the indicators at level 4, namely selecting
and combining different representations, connecting
them to real situations; use their limited range of skills
and present reasons with multiple views in a clear
context; provide explanations and communicate them
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with arguments based on their interpretations and
actions. Because S4 cannot meet the 3 indicators on
level 4 questions, it causes S4 does not meet level 4
mathematical literacy skills, where the error made is
an understanding error.
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Figure 4 Answer by S4 number 4

When working on questions, S4 shows several
indicators of habits of mind, including high self-
confidence because when working on S4 questions
they tend to be enthusiastic and work with confidence.
In addition, the indicator of never giving up is also
seen because he is very enthusiastic when working on
questions. In addition, S4 also has an indicator of
habits of mind trying to work carefully and precisely
well. it can be seen that he is able to work on level 1 to
level 3 questions correctly but is less thorough in
understanding the questions on level 4 questions.

3.5 Research results on Subject 5 (S5)

S5 is a subject with the category of proficient
habits of mind. In question number 1 based on the
results of work and interviews with S5, S5 was able to
do the questions correctly according to level 1
indicators. S5 was able to give the right reasons.
Overall S5 can meet all indicators on level 2 questions.

In question number 3 (Figure 5), S5 made an error
which was a level 3 question of mathematical literacy
ability. S5 is only able to answer 2 of the 4 indicators
in question number 3, namely carrying out procedures
clearly, including procedures that require sequential
decisions and can solve problems, and apply simple
strategies. As can be seen in the answer sheet number
3a. However, S5 cannot fulfill the indicators of
interpreting and using representations based on
different sources of information and stating the
reasons directly and communicating the results of their
interpretations and reasons. Where S5 cannot
understand the information given in question number
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3b, so the answer does not meet the indicators at level
3.

3.a. Lengkapilah tabel berikut dan beri penjelasan untuk jawaban Anda!
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Figure 5 Answer by S5 number 3

When working on the questions, S5 showed
several indicators of habits of mind, namely the lack
of indicators of never giving up because S5 gave up
when working on question number 3b. Based on the
results of tests and interviews, it can be seen that the
factor that caused S5 to make mistakes was a
misunderstanding.

The research that has been done discusses how
students' mistakes in solving mathematical literacy
skills are reviewed from the habits of mind category.
Of the 5 categories mentioned by Costa and Kallick,
this discussion will only discuss 3 categories found in
the field, namely the limited category, the developing
category, and the proficient category. Errors made by
students on the mathematical literacy test were
analyzed by taking into account the indicators of
mathematical literacy ability at each level. The
researcher also reveals the causes of errors based on
Newman's theory which includes 5 types of errors,
namely: reading, understanding, transformation,
process skills, and final writing.

Subjects with habits of mind in the limited
category are S1. From the results of the work on the
mathematical literacy ability test, S1 can solve
question number 1 correctly and fulfill all indicators of
level 1 mathematical literacy ability. In question
number 1 S1 answered the question correctly, it just
took a long time to understand the question. In
question number 2 S1 made a mistake, S1 was only
able to answer 2 of the 4 indicators at level 2, namely
interpreting and recognizing situations with contexts
that require direct conclusions and sorting out relevant
information from a single source and using a single
presentation method. S1 does not seem to understand
the arithmetic division operation and rarely performs
calculations, causing the error to occur. The error that
S1 made was a process skill error. Based on the results
of the interview, S1 is also not used to calculating so it
is slow when doing calculations. Some of these factors
caused S1 to be in a hurry in answering and not
checking the answers again. When working on the S1

Advancesin Social Science, Education and Humanities Research, volume 597

guestions, it shows several indicators of habits of mind
including lack of confidence, hesitation in answering
and lack of trying to work carefully and precisely
which can be seen in question number 2, and the
indicator of never giving up is minimal because when
doing the division and experiencing S1 difficulty tends
to guess the answer. Based on this, it can be stated that
S1 experienced an error in process skills in question
number 2 and the factors causing the error were haste,
lack of accuracy, and process skill errors.

S2 is a subject with the category of developing
habits of mind (developing). In question number 1
based on the results of work and interviews with S2,
S2 was able to work on the questions correctly
according to level 1 indicators. S2 was also able to
work on level 2 questions, S2 had difficulties when
doing the division but he was able to solve it. In
question number 3, S2 made an error which is a level
3 question of mathematical literacy ability. S2 is only
able to answer 2 of the 4 indicators in question humber
3, namely carrying out procedures clearly, including
procedures that require sequential decisions and can
solve problems, and apply simple strategies. However,
Masters cannot fulfill the indicators of interpreting and
using representations based on different sources of
information and stating the reasons directly and
communicating the results of their interpretations and
reasons. When working on the S2 questions, some
indicators of habits of mind show including lack of
confidence, hesitation in answering and the lack of
indicators of never giving up because Master gave up
when working on question number 3b where he had
not finished working on it. Based on the results of tests
and interviews, it can be seen that the factors causing
S2 to make mistakes are lack of thoroughness and
misunderstanding.

S3 is a subject with the category of developing
habits of mind. On questions number 1 to number 4
based on the results of work and doctoral interviews,
they are able to work on questions correctly according
to level indicators. In question number 5, S3 was not
able to fulfill all the indicators on level 5 questions,
namely: developing and working with models for
complex situations, identifying problems, and setting
assumptions;  select, compare, and evaluate
appropriately problem solving strategies related to
complex problems related to the model; work
strategically using broad thinking and reasoning, as
well as appropriately linking symbolic representations
and formal characteristics and knowledge related to
situations; and reflect on their work and be able to
formulate and communicate their interpretations and
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reasons. Because S3 cannot identify the information
contained in the questions so that they cannot continue
to answer the questions. From the explanation above,
it can be seen that S3 made a reading error, causing an
error in number 5. When working on the S3 question,
it showed an indicator of habits of mind, namely the
lack of an indicator of never giving up because S3 did
not continue working on question number 5 until it
was finished. Based on the results of tests and
interviews, it can be seen that the factors causing S3 to
make mistakes are not understanding the material and
reading errors.

S4 is a subject with the category of proficient
habits of mind. S4 was able to solve the problem
correctly up to number 3, because S4 made an error in
question number 4. In question number 3 S4 was able
to carry out procedures clearly, solve problems and
apply the strategies that S4 arranged appropriately. S4
initially did not write down the method from which he
got the answer because he already understood it as
seen from the way he expressed his answer and when
the researcher directed him to write the answer, he was
a little confused but was able to write down what was
on his mind on the answer sheet. However, after the
interview, it can be seen that he cannot meet the
indicators at level 4, namely selecting and combining
different representations, connecting them to real
situations; use their limited range of skills and present
reasons with multiple views in a clear context; provide
explanations and communicate them with arguments
based on their interpretations and actions. Because S4
cannot meet the 3 indicators on level 4 questions, it
causes S4 does not meet level 4 mathematical literacy
skills, where the error made is an understanding error.
However, there is a uniqueness or finding in S4,
namely that he made a mistake on the level 4 question
but was able to answer correctly on the level 6
question. This is not in accordance with the theory
because the higher the level of mathematical literacy
ability, the more difficult the question will be. This
also only occurred in S4, which was not found in the
other subjects.

When working on S4 questions, it shows several
indicators of habits of mind including high self-
confidence because when working on S4 questions
they tend to be enthusiastic and work with confidence.
In addition, S4 also has an indicator of habits of mind
trying to work carefully and precisely well. it can be
seen that he is able to work on level 1 to level 3
questions correctly but is less thorough in
understanding the questions on level 4 questions, and
misunderstanding.

Advancesin Social Science, Education and Humanities Research, volume 597

S5 is a subject with the category of proficient
habits of mind. In questions number 1 and number 2
based on the results of work and interviews with S5,
S5 was able to do the questions correctly according to
level 1 and level 2 indicators. In question number 3,
S5 was only able to answer 2 of the 4 indicators in
question number 3, namely carrying out the procedure
clearly, including procedures that require sequential
and problem-solving decisions, and apply simple
strategies. As can be seen in the answer sheet number
3a. However, S5 cannot fulfill the indicators of
interpreting and using representations based on
different sources of information and stating the
reasons directly and communicating the results of their
interpretations and reasons. Where S5 cannot
understand the information given in question number
3b, so the answer does not meet the indicators at level
3. From the explanation above, it can be seen that S5
made a misunderstanding, causing an error in number
3b. When working on the S5 questions, it shows
several indicators of habits of mind, namely the lack
of indicators of never giving up because S5 gave up
when working on question number 3b. Based on the
results of tests and interviews, it can be seen that the
factor that caused S5 to make mistakes was a
misunderstanding.

Based on the results of the mathematical literacy
test which contained 6 questions given to 5 subjects,
the results showed different results. S1 with limited
habits of mind is only able to reach level 1 while at
level 2 he has not managed to answer the questions
correctly. Master's degree with habits of mind
development (developing) was able to reach level 2,
but did not succeed in answering question number 3
correctly. S3 with habits of mind development
(developing) was able to reach level 4, but made an
error at level 5. S4 with habits of mind was proficient
(proficient) was able to reach level 3, but made an
error at level 4. And S5 with habits of mind was
proficient (proficient), able to reach level 2, but made
mistakes on level 3 questions. This is in line with the
results of Widodo's research (2015), that students'
mathematical literacy skills are still relatively low
because errors are still found in student work,
especially at high levels.

4. CONCLUSION

Based on the discussion that has been carried out
by researchers on 3 research subjects, the following
conclusions are obtained:
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1. Students' errors in solving mathematical literacy

skills are as follows:

a. Subjects with limited habits of mind category
are only able to solve questions up to level 1
because they make mistakes on level 2
questions. the solution. In this level 2 question,
the subject made a process skill error.

b. Subjects with the category of developing habits
of mind were only able to solve questions up to
level 2, because they made mistakes on level 3
questions. Subjects could not fulfill the
indicators  of interpreting &  using
representations based on different sources of
information and stating reasons directly; unable
to communicate the results of their
interpretations and reasons. In this level 3
question, the subject made a misunderstanding.
While the other subjects were only able to solve
the questions up to level 4, because they made
mistakes on the level 5 questions. Subjects
could not fulfill all indicators of level 5
mathematical literacy skills.

c. Subjects with the category of proficient habits
of mind are only able to solve questions up to
level 3, because they made an error in level 4
questions. Subjects cannot fulfill the indicators
of choosing and combining different
representations, including symbols, connecting
them to real situations; use their limited range
of skills and present reasons with multiple
views in a clear context; provide explanations
and communicate them with arguments based
on their interpretations and actions. In this level
4 question, the subject made a
misunderstanding. While the other subjects
were only able to solve the questions up to level
2, because they made mistakes on the level 3
questions. unable to communicate the results of
their interpretations and reasons. In this level 3
question, the subject made a misunderstanding

2. Factors that cause errors in the subject of the

limited habits of mind category are haste,
inaccuracy, and process skill errors. Factors that
cause errors in the category of developing habits of
mind subjects are lack of thoroughness and
misunderstanding. While on the other subject is not
understanding the material and reading errors.
Factors causing errors in the category of proficient
habits of mind subjects are haste and
misunderstanding. While on the other subject is a
misunderstanding.
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