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) ) This study aims to describe the types of student errors and the factors that cause
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Received: Dec-31.2020 statistics. This research is qualitative research using a descriptive research
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Reviewed: Jan-27-2021 interviews. The subjects in this study were 31 students of class XII MIPA 1 SMA
Negeri 5 Soppeng taken by purposive sampling. The types of student error were
Accepted: June-24-2021 classified according to the Newman procedure. The results of this study indicate that
in solving mathematical problems, the research subjects make types of errors; reading
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Students’ Errors, Solving encoding errors. The factors that cause student errors are poor network connection
Problems in looking for references to work on questions, unfamiliarity with online learning,

lack of understanding of statistics submitted online, difficulty in the calculation part,
lack of ability or not being used to writing things that are known and things those
who are asked in the questions correctly, lack of practice working on practice
questions related to statistics, do not like maths lessons, are in a hutry to work on
the completion process. The solution to avoid or minimize the occurrence of these
errors is to look for appropriate learning methods, look for references via the internet
or from YouTube videos, students are actively practicing working on problem-
solving types, practicing answering.

Corresponding address:

Winaldi,

E-mail: winaldi@iainpare.ac.id

INTRODUCTION
Education is an important part of improving competitiveness by improving the quality of

human resources [1]. Education is a conscious and planned effort to create an atmosphere of learning
and the learning process so that students actively develop their potential to have spiritual-religious
strength, self-control, personality, intelligence, noble character, and skills needed by themselves,
society, the nation and the state [2] [3]. Efforts in developing the potential that students have can be
done through the learning process of mathematics, namely learning that prioritizes exact, correct and
direct knowledge so that it can form discipline in thinking, and train students to think simply, clearly,
precisely and quickly.

In general, we know that education is a universal activity in human life, therefore education is
very important and a right for everyone. Education is actually a complex series of events, these events
are a series of communication activities between humans in order to grow as a whole person. The
educational process occurs when the educational components in the educational effort are
functionally interconnected in an integrated unit [4]. The educational process is also an activity that is
carried out consciously and planned to create a learning atmosphere and learning process [5]. As
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Davies argues, education is essentially learning [6]. Learning is a process of interaction between
students and educators and learning resources in a learning environment. Therefore, educators must
be able to interact as well as possible with students in learning activities so that the material delivered
by educators can be understood and understood by students, and can even attract student
participation, so that educators can be said to be successful in carrying out learning.

Efforts to improve the quality of education must be carried out bymove all components that
become subsystems in a quality education. One of the most decisive subsystems in upgrading The
quality of education is a factor of educators, namely teachers. The teacher is the end spearhead of
education, because teachers directly influence, foster, and develop students' abilities to become
intelligent, skilled human beings and moral. Teachers must have the basic skills needed to educators
and teachers.

One of the disciplines of science that plays an important role in life and its presence is closely
related to the world of education is math. Mathematics as the queen of science has meaning that
mathematics is the source of other branches of science. There are so many branches of science whose
theories are developed based on the development of mathematical concepts.

Mathematics is one of the basic sciences, which does not need to be doubted is another pillar
of the development of science and technology. Math beside can develop independently, also develop
according to the demands of the needs of other. Therefore, mastery of mathematics material for all
students is necessary improved for future survival and in need daily. Mathematics subjects need to be
given to all students at every level of education to equip students with the ability to think logically,
analytically, systematically, critically and creatively as well as the ability to work together. In addition,
mathematics subjects aim to make students appreciate the usefulness of mathematics in life, namely
having curiosity, attention, and interest in learning mathematics, as well as being resilient and
confident in problem solving [7].

:Learning mathematics [8] is given in all level of education, both at the junior secondary level
and senior secondary education. Thus, it can be concluded that mathematics is one of the fields of
study that students learn while in high school first (junior high). Mathematics education in junior high
school will be the basis for studying mathematics in high school and even to the next level. Therefore,
students' mastery of mathematics needs to be improved because mathematics is a very important
science in various educational sciences.

One of the characteristics of mathematics is a deductive mindset [8]. Deductive reasoning can
be said as general thinking that then applied or directed to something specific. Therefore, in learning
mathematics, it is not only required to master only mathematical concepts but students are also
expected to be able to apply concepts in everyday problem solving. This is in accordance with the
opinion [9] that "mathematics is a tool to develop" way of thinking because mathematics is needed in
everyday life. Furthermore According to Herman Hudoyo, problem solving is the ability that students
must have in learning mathematics [9]. Based on the opinion of Herman Hudoyo, it can be concluded
that in solving mathematical problems what is needed is not only results, but also the process of
strategies carried out by students in solving problems the problem. Therefore problem solving is
ability that students must have in solving mathematical problems.

Uno explains that mathematics is a field of science which is a tool of thought to communicate,
a tool to solve various problems practical problems whose elements are logic and intuition, analysis,
and construction, generality and individuality, and has branches, among others: arithmetic, algebra,
geometry, and analysis [10]. Meanwhile, James explains that mathematics is the science of logic,
regarding shape, arrangement, magnitude, and related concepts one another [11]. Furthermore, Ismail
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explains that mathematics is a science that deals with numbers and calculations, discuss numerical
problems, regarding quantities and quantities, study the relationship of patterns, forms and structures,
means of thinking, collections systems, structures and tools [12]. Based on some of these explanations,
it can be concluded that mathematics is a science that deals with with numbers, calculations, shapes,
and patterns obtained by uses logic or reasoning and is used to solve problems.

Learning mathematic is also not only required to master the concept of mathematics, but to be
able to apply the concept of mathematics in life [13]. In mathematics, there are several materials that
train students in calculations as well as sharpen their ability to analyze problems, one of which is
statistics. Through statistics, students are trained to be able to view and analyze data sets so that the
data sets become meaningful and can be used as needed. But in reality, there are still many students
who do not really master statistics. Based on observations and giving tests conducted by researchers,
information was obtained that student learning achievement was still unsatisfactory in statistics. At
SMA Negeri 5 Soppeng, especially in class XII MIPA 1, the achievement of learning mathematics in
statistics is still very low. This is indicated by the average score on the test given with statistics for
class XII science majors is only 44.23 with the minimum completeness criteria/Kriteria Ketuntasan
Minimal (KKM) 75. This means that the average score of mathematics learning achievement is still
far below the KIKKM.

Hafid, Kartono, & Suhito revealed the data that shows the students’ difficulties in learning
mathematics [14]. It is indicated by the low score of the students. The students’ difficulties in learning
mathematics can be seen from these following signs: (1) showing the low achievement of learning,
(2) the result that has been achieved is not balance with the effort that has been done, (3) showing a
slow progress in doing the tasks, (4) showing inappropriate attitude, and (5) showing the unpopular
behavior [15]. According to [16], on their study also reported that in doing the circle exercise, the
ninth grade students of SMP Negeri 47 Bandung having difficulties in solving a mathematical
problem. Majority students have understood the main problem given by the teachers and they have
found the concept that must be used in solving the problems. Otherwise, the students still doing
mistakes especially on the steps of solving the problem and calculating process.

In the implementation of education, teachers play a very important role important, where
teachers are responsible for disseminating new ideas to students through the teaching and learning
process in the classroom. Remember the use of mathematics is required in all fields, so teaching
mathematics in students must be really optimized both in quality and the quantity. In the teaching
and learning process, the teacher must have the ability to and broad insight and skill in explaining the
material and must also be able to arouse students' motivation or passion for learning so that students
do not experience learning errors. By looking at student learning outcomes, you can the extent to
which the material is mastered, so that the teacher can provide better guidance in an effort to improve
the quality of education for the achievement of effective and efficient teaching objectives.

To meet the teaching objectives, the main abilities that must be Every student has the ability to
read, write and count. The achievement of the goals of mathematics education and learning can be
judged wrong One of them is the success of students in understanding mathematics and utilizing this
understanding to solve problems in mathematics and in mathematics other sciences as measured by
student learning outcomes tests.

Many elements that together can affect success in learning mathematics. Among the elements
that affect, among others; students, educators/teachers, learning methods, environment. Judging
from the students themselves, the factors that affect learning achievement can be grouped into two
groups, namely external factors and external factors internals. External factors or factors that come
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from outside the students include: teacher factots, cutrriculum, facilities, infrastructure, social
environment. Internal factors are factors that come from within students include interests, talents,
abilities verbal skills, non-verbal skills, computing skills, visual skills room.

The low ability in the internal factors above causes low achievement in learning mathematics
which is indicated by, among other things, students' inability to solve math problems and can seen
from the problem solving errors. This error is known to the teacher in the teaching and learning
process in the classroom as well as from the results of student work in test. This is in line with research
conducted by Karnasih which stated that by knowing the difficulties experienced by students in
solving mathematical story problems in the learning process can help teacher to determine where the
misunderstanding occurred [17].

There is a problem solving by students in math problems need attention. Errors made by
students in solving problems need to be identified according to research conducted by Ardiyanti states
that students' mistakes need to be known in solving problems mathematics story in terms of four
aspects, namely, understanding the problem, making mathematical models, perform computations
and the ability to draw conclusions. Information about errors in solving math problems can be used
to improve the quality of mathematics teaching and learning activities [18]. Finally, it is expected to
improve mathematics learning outcomes.

One way that can be used to determine the cause of the low value of student learning outcomes
is by analyzing the learning outcome errors in order to find out what errors often arise. By analyzing
the learning outcomes errors, the teacher is expected to be able to find the causes of errors and the
types of errors of students in solving math problems, especially related to statistics. Information about
students' mistakes in doing math problems can help teachers in improving the quality of their learning
by emphasizing things that are not good enough for students and hopefully avoiding the same
mistakes. There are several methods commonly used in analyzing errors, one of which is the Newman
Procedure. The Newman procedure makes it easy to analyze errors because it has five stages that
students go through when solving problems. The five stages are (1) reading, (2) comprehension, (3)
transformation, (4) process skills, and (5) encoding [19]. The Newman error analysis method was first
introduced in 1977 by Anne Newman, a mathematics teacher in Australia. Based on what Newman
argues, when students try to answer a problem in the form of a story question, the student has passed
a series of obstacles in the form of stages in problem solving, which include: a) Reading, when a
person reads a question, the reader will be represented according to his understanding of what he
reads, or it is known as a result of the representation of the reader's mental abilities. Furthermore,
students' reading ability in facing problems affects how these students will solve problems; b)
Comprehension, at this stage it is said to be able to understand the problem, if students understand
the meaning of all the words used in the question so that students are able to state the question in
their own sentences. At this stage students must be able to show problem ideas, where problem ideas
in mathematics are represented in elements of known, asked and prerequisites. Furthermore, to check
the ability to understand the problem, students are asked to mention what is known and asked in the
problem; c) Transformation, this stage, students try to find a relationship between the facts (which
are known) and what is being asked. Furthermore, to check the ability to transform the problem,
namely changing the form of the question into its mathematical form, students are asked to determine
what methods, procedures or strategies will be used in solving the questions; d) Process Skill, at this
stage, students are asked to implement the design problem solving plan through the problem
transformation stage to produce a desired solution. At this stage, namely to check processing skills or
procedures, students are asked to solve problems according to the mathematical rules that have been
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planned at the stage of transforming the problem; ¢) Encoding, at this stage, students are said to have
reached the stage of writing answers if students can write down the answers being asked correctly
[20]. Furthermore, to check the ability to write answers, students are asked to check the answers again
and students are asked to interpret the final answers. Revealing the mistakes made by students means
that an effort has been made to find a way out to improve student achievement. This is what
encourages the author to research and discuss these conditions in this study with the title: "Analysis
of Students' Errors in Solving Statistics Problems Class XII IPA SMA Negeri 5 Soppeng".

METHODS
This research uses descriptive qualitative case study methods, namely research that provides an

overview of factual and systematic stimulation and events regarding factors, characteristics, and
relationships between phenomena that are owned to carry out the basics only [21]. The qualitative
approach is a research procedure. which produces descriptive data in the form of written or spoken
wortds from people and observable behavior.

This type of research is descriptive qualitative research. Descriptive qualitative research is used
to obtain data directly from data sources through tests and interviews. This research is described to
collect information about error analysis according to Newman's procedure in solving questions on
the statistics of class XII MIPA 1 students of SMA Negeri 5 Soppeng. Descriptive qualitative research
can answer a question that is formulated in the formulation of the problem through the collection of
data collected.

The subjects in this study were 31 students of class XII MIPA 1 SMA Negeri 5 Soppeng taken
by purposive sampling. The types of student error were classified according to the Newman
procedure. Data collection research using statistics test questions, which are used to locate the fault
of students in solving problems.

RESULTS AND DISCUSSION
The following will show the location of the mistakes made by students in complete evaluation

of statistics.

Al

Figure 1. Example of Student Answers o Qustion Number 2
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Figure 2. Example of Student Answers to Question Number 2

Figure 3. Example of Student Answers to Question Number 2

From the data analysis that had been done, it was found that some students experienced errors
in processing skills and errors in writing answers. In Figure 1, the student has put the formula
correctly but the rounding is wrong, in this case, the student is rounding down so that the last interval
class made is not consistent with the previous interval class. In Figure 2 students experience an error
in writing answers. The student was correct in the process but there were errors in the graphic
depiction where the student missed a point on the histogram and the horizontal axis error on the
polygon where it should have used the midpoint but the student used the class edge. In Figure 3,
students have errors in writing answers, the amount of data given to students is 40 but students make
miscalculations until the data that has been made into tables becomes 42.So it can be concluded that
many students experience encoding errors on the questions number 2

Figure 4. Example of Student Answers to Question Number 3
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Figure 5. Examples of Student Answers to Questions Number 3

Picture 6. Examples of student answers to questions number 3

From the data analysis that has been carried out, information was obtained that some students
experienced transformation errors, processing skills errors and errors in writing answers. Errors in
writing answers to question number 3 arise as a result of errors in processing skills. In Figure 4, the
student made several forms of errors, the student did not write down the formula to be used and
immediately used numbers, the variable notation was changing, and the writing process was confusing
for the assessor but the answer that was presented was correct. In Figure 5, the student's error lies in
not writing one part of the formula, in this case the cumulative frequency so that the answer he writes
is wrong. Whereas in Figure 6 the error lies in a slightly wrong calculation. It should be 10.8 - 6 = 4.8
but students write down the answer as 4.5.

Based on the results of the interview, the cause of the transformation error was because
students were not used to writing what was known and asked and the procedure or formula to be
used even though they already understood the flow of the solution. For process skills errors and
errors in writing answers are caused by students not being used to working on statistical questions in
their spare time so that they are wrong in writing the completion flow. Some students argue that
mistakes occur because they are working in a hurry so that they are not careful in doing it.

Another cause of the low average score of student learning outcomes because some students
only do 1 or 2 of the 3 questions this is due to the lack of understanding of students on statistics
material. This is because students are not familiar with online learning systems and want face-to-face
learning so that some students have difficulty understanding the statistical material taught by the
researcher. This reasoning is in line with the statement "it is best if mathematics learning is not done
100 percent online". Lack of understanding of students coupled with inadequate internet access, some
students admitted that their answers were cheats from friends. This is similar with [22] that students
are said can reach the understanding level when they can explain the problem in the question and
they seem difficult to articulate the reason in understanding a particular reading.
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The result of this study have similarities with the research of Subekti & Sari. In their study,
many students make mistakes in resolving questions that ask students to write their ideas or opinions
on a statement or question. Many students have not been meticulous in doing calculations, some
students still can not use the existing formula to solve the problem. Student mistakes include errors
in reading the intent of the question, procedural errors, and careless errors [23].

The research of [25] also examines students’ errors. From the research, they got that every
subject different category of error has a different ability of problem-solving. Subject with reading
error type is less capable to solve the problem because they only able to do the problem-solving plan.
The subjects with comprehension error type are less capable in solving a problem as they were only
able to do the indicator of a problem-solving plan and do the problem-solving plan. Subjects with the
transformation and process skill error can understand the problem and plan, but unable to solve the
problem as they only do the understanding problem indicator and problem-solving plan. Meanwhile
encoding error type able to solve the problem well as they were able to do the understanding problem
indicator and problem-solving plan, and do the problem-solving plan well.

Suwarsono stated that the factors that cause student errors are cognitive factors and non-
cognitive factors [24]. Cognitive factors are factors related to students' intellectual abilities and
students' ways of respond or digest in his mind mathematical materials such as questions, arguments,
and so on. Non-cognitive factors are factors contained in students and factors that are located from
outside the student's self in exploring the background students have learning difficulties so that
students do error.

The causes of errors based on the Newman procedure in terms of cognitive style are not being
able to understand the questions well, lack of mastery of the material, still confused about the steps
to work on the questions, running out of time to solve the problems, not being thorough in working
on the questions, rushing in doing the questions, not being able to solve the problems. had time to
write conclusions, not used to writing conclusions [25]. This is in line with Hartini's research that the
factors that cause student errors in solving story problems include: the desire of students to write
short answers, students' ignorance that the sentences/mathematical models that he wrote are wrong,
student confusion, lack of thoroughness of students in doing calculations, and students are less
accustomed to writing conclusions [26]. This is in accordance with the results of research by
Nurussafa'at, the factors that cause student errors in working on story questions are haste, lack of
thoroughness, do not understand the question, incompletely write known and asked, do not
understand the material, forget the formula used, less processing time [26].

Rahmawati & Permata suggested for students who made mistakes in solving linear program
story problems, students should study linear programming material well in order to have ability to
change the problem into a mathematical model, students should also a lot of practice working on
story problems with easy completion steps complete. For teachers, it is better in the learning process
to train students to solve story problems with complete and structured completion steps, namely by
writing down what is known and what is asked, choosing correct arithmetic procedures and
operations, and write the final answer as conclusions so that errors made by students can be
minimized. Teacher should provide more practice with story questions that vary from simple to more
complex questions [27].

This study focuses on examining students' errors in solving statistical problems. So that, other
researchers who are interested can examine misunderstanding of concepts or misconceptions of
students about one of the materials in mathematics on statistics material. In addition, other

researchers can developing research on student error analysis in solving problems based on Newman's
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procedures on other mathematical material, adding to the subject research in order to obtain the types
of errors and the factors that cause errors more detailed and in-depth, conducting research in an effort
to find alternative strategies to minimize errors made by students.

CONCLUSIONS AND SUGGESTIONS
Based on the results of the analysis and discussion above, it can be concluded that the mistakes

made by students of class XII MIPA 1 SMA Negeri 5 Soppeng were making mistakes in reading
errors, comprehension errors, process skills errors, and encoding errors . The cause of the error is a
lack of knowledge on statistical material, constrained by networks to find references, students are not
familiar with the online learning system, rarely practice working on problem solving problems, and
are not careful in calculating and writing answers. Solutions that can be used to minimize these errors
are students reading questions more than once so that no information is missed, learning to
understand concepts, practicing diligently, answering problem solving questions, and checking the
results of calculations and answers obtained. Based on the results of the research that has been carried
out, the researcher through this paper provides suggestions to the teacher, to always make
improvements in the learning process as an effort. In addition, teachers are expected to be able to
make learning that can be adjusted to the current pandemic conditions to minimize errors in solving
statistical problems, one of which is to emphasize more concepts to students and guide and motivate
students to practice answering statistical problem solving questions. For students, they should
communicate the difficulties experienced in the learning process to teachers and friends who are more
familiar with the material.

This study focuses on examining students' errors in solving statistical problems. Other
researchers who are interested can examine misunderstanding of concepts or misconceptions of
students about one of the materials in mathematics on statistics material. Other researchers also can
developing research on student error analysis in solving problems based on Newman's procedures on
other mathematical material, adding to the subject research in order to obtain the types of errors and
the factors that cause errors more detailed and in-depth, conducting research in an effort to find
alternative strategies to minimize errors made by students.
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