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Abstract

This study aimed to determine the types and the causes of students' errors in
finding the results of reflection in the field of coordinates based on the Newman
problem-solving. This research used descriptive research with a quantitative
approach. The data collection techniques were written test and a structured
interview with the research subjects were Nints-grade students of Junior High
School 2 Sampit. Based on the results of the data analysis, there were errors made
by students, namely: (1) there were no mistakes in the problem of reading stage, (2)
students were not able to write down the known and asked even though students
understood the questions presented in the stage of understanding the problem, (3)
did not change the questions into a coordinate field in the stage of transformation
problem, (4) misplaced of the result reflection and miscalculating the result of
reflection on the process skill stage, (5) did not writing down the answers or
conclusions in the writing answers stage.
Keywords: Analysis, Coordinate Plane, Newman Error Analysis, Reflection, Students

INTRODUCTION

Education is a conscious effort by someone to become a person both in increasing
their potential to be useful for themselves or others in every life. The purpose of
education itself is to help students to develop their potential to become differentiators
from one another in terms of knowledge, abilities, and skills that will improve the
welfare of a country (Rosalina, 2016). Rosalina (2016) stated that the welfare of a
country in terms of the educational system and the quality of education both in terms of
the quality of educators and their students. Therefore, education is an important thing
that everyone needs as a teaching or training process to achieve the goals of education
itself.

Mathematics is one of the fields of study that has an important role in achieving
educational goals because mathematics is an abstract science that has characteristics as a
problem solver and can provide ways to model problems that exist in real life (Chambers
in Tias, 2015). In line with the statement of the Ministry of National Education (2007)
who states that mathematics should be given starting at the elementary school level to
provide students with the ability to think rationally, structured, and critically also can
work together in solving existing problems. It was proven by the time of mathematics
lessons longer than others and also strengthened by the content standards for elementary
and secondary education units of mathematics.

Solving a mathematical problem is not easy, this is precisely the reason why the
students do not really like mathematics. One of the materials that students not interested
in or like is the transformation with the reflection section (Albab, 2014). Reflection or
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shadow is one of transformation that moves each point on a field (geometry) by using
the properties of the object and the axis as the mirror, so we get the result of reflected
shadow. Finding the reflection shadow in the coordinate field depends on the type of
axis (mirror) as well as remembering the characteristics of the shadow after it is
reflected. The types of axes as the mirror are the axis x, axis y, line y = x, the point
0(0,0), line x = h, and line y = k. There are several characteristics of the shadow
formed by reflection, which is: (a) the result of the shadow will have the same shape and
size as the original, (b) the distance from the shadow to the mirror has the same distance
as the original distance to the mirror, (c) the result of the shadow will face each other
with the original. According to Morris and Paulsen (2011), some students can complete a
transformation in a simple geometric form but still have difficulty in solving problems
related to more complex rotations and reflections such as combinations. Besides,
students have difficulty in proving a transformation result in more detail, for example,
students cannot state that point A(x,y) if reflected on the x-axis which produces a
shadow at point A’(x,y). It is because of the teacher only explained briefly about the
concepts of the changing on reflection point up to learning obstacle. It is proved by
Morris and Paulsen (2011), the researchers tried to observe at SMP Negeri 2 Sampit and
it turned out that the problem was also experienced by students who often made mistakes
in looking for the results of the reflection shadows in the coordinates.

Error analysis is an activity of investigating, deciphering, and tracing an error to
find out the type of error and the causes. According to Watson in Nurkhimah (2016), the
categories of errors often occur by the students which include the data obtained from the
field that are incorrect, the missing data, no conclusions drawn, inappropriate responses,
and the problems in the skill stage so need to be analyzed in order to get an illustration
(picture) about the weaknesses of students to be tested.

The purpose of analyzing students' errors are include: (1) to find out the mistakes
that occur when completing math problems, (2) to help the teachers know about the
students' understanding of the subject matter, (3) to evaluate the extent of students'
understanding of the subject matter that has been taught, (4) as a benchmark in applying
appropriate learning models and methods to avoid mistakes in learning (Nurkhimah,
2016).

There are two causes, which make the student made mistakes in solving
mathematics problem namely, the concepts mistakes and the procedurals mistakes
(Sahriah, 2013). The concept mistakes are in interpreting vocabulary, design, and
beliefs. The indicators of conceptual mistakes based on Kastolan in Sahriah (2013)
which are defining the pattern, inappropriate pattern in some conditions to use its
pattern, do not write down the pattern in solving the problems. While procedural
mistakes are the mistakes in preparing the step of answering the questions. The
indicators of procedural mistakes based on Kastolan are incomplete steps in solving
problems and unable to sort the steps properly to solve the problems.

One of the methods in analyzing errors is by using the solving problems of
Newman. In the Newman solving problem stage not much different from the Polya
solving problems stage, it's just the step of Polya solving problem there is no reading
problem step even though it is an initial factor in determining students' ability to solve
mathematical problems. Newman describing the steps in solving the problems namely,
(1) read the problem which is when the students read the question will be processed the
question that has been read become understand the concepts, (2) understanding the
problems (comprehension) in which the students can understand the question also

169



ISSN : 2579-5724
Mathematics Education Journals ISSN : 2579-5260 (Online)

Vol. 3 No. 2 August 2019 http://ejournal.umm.ac.id/index.php/MEJ

showing the ideas of the problem like what have been known and asked, (3) problem
transformation where the students change the question into mathematical solving forms
also defining the procedural used to solve the problems, (4) skill process where the
students answered the question based on the mathematical procedural which have been
made in the transformation problem stage, and (5) writing down the answers (encoding)
which is the students write down the answer which has been asked appropriately
(Amalia, 2017).
In this study, the researcher identified student errors based on Newman with the
following indicators:
Table 1: Student Error Indicators Based on Newman
Error Phase Indicators
Students incorrectly read symbols or interpret
important information in problems
Students do not write and explain knowing what is
Error in  understanding the known and asked the problem.
problem Error forming information so that it cannot complete
the next process.

Students cannot change questions into the proper
Error in processing the form of mathematical operations.
transformation Students incorrectly recognize a mathematical
operation or series of operations.

Students are wrong in the process or algorithm to
solve problems.

Students cannot solve the problem even though they
can determine the procedure correctly.

Students do not write the final answer requested on
the problem.

Students cannot deduce answers according to
mathematical sentences.

Errors in reading problems

Error in processing the skills

Error in writing the answer

Source: (Singh, 2010)

Apart from the five stages of errors that have been raised by Newman,
Clements (in Rindayana, 2012) states that there are two indicators of errors that can
influence the occurrence of Newman errors, namely carelessness and motivation, which
means that both of these errors can occur at all stages. to Newman.

Based on the background, the researcher is interested in raising the title of the study:
"Analysis of Student Errors in Finding the Results of the Reflection of Transformation
Reflections in the Coordinating Field based on the resolution of Newman errors in Class
IX of SMP Negeri 2 Sampit". Based on the explanation that has been delivered, the
problem formulation in this research is how the analysis of students' mistakes in looking
for the results of the reflection of the transformation in the field of coordinates in class
IX SMP Negeri 2 Sampit. Based on the formulation of the problem, the goal to be
achieved is to find out the types and causes of students' mistakes in searching for the
reflection results of the transformation in the coordinate plane in class IX of SMP Negeri
2 Sampit.
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RESEARCH METHODS

In this study, the approach used is a qualitative approach to the type of research
used is descriptive research. This research was conducted at SMP Negeri 2 Sampit in the
even school year 2018/2019. The data collected in the study are data from the results of
written tests and interviews about looking for reflection shadow results in the coordinate
plane given to grade IX students in the school. Researchers used a 6 item description
problem and were done in 60 minutes about finding the results of the reflection image in
the coordinate plane. Furthermore, researchers grouped data based on student error
indicators to make it easier to conclude. After a written test conducted, the researcher
conducts an interview to help further describe the students' mistakes about looking for
the results of the reflection image in the coordinate plane to ascertain the mistakes made
by students. The study was conducted in a structured manner and was conducted on six
students drawn from two students with the highest grades, two students with a median
score, and two students with the lowest grades based on written results.

Technical data analysis by (1) Data reduction stage: (a) correcting and scoring

student answer sheets to determine students who were subjected to interviews, (b)
interview results are simplified into descriptive form, (2) Presenting data that has been
categorized in types the same mistakes in order to give a clearer picture of the mistakes
made by students. The procedure is as follows: (a) analyzing written test errors, (b)
grouping students who make the same mistakes based on problem solving Newman, (c)
conducting interviews with 6 students who have been selected (d) presenting complete
data and analysis so that they can be used in drawing conclusions, (3) Drawing
conclusions from the data that has been analyzed namely regarding the errors of students
in looking for the results of reflection in the field of coordinates by comparing the
analysis of the results of work and student interviews.

RESULTS AND DISCUSSION

Following is the explanation of the results of the analysis of the mistakes made by
students based on solving the problem of Newman after the written test and interview as
follows:
a. The problem reading stage

All students have no errors in reading symbols or important information contained
in the questions.
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Figure 1 The result of students' written tests number 4
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Figure 1 is the results of students' written tests that show students did not make
mistakes in the reading stage of the problem because in the work of students did not
make mistakes writing symbols or mistakes in retrieving important information to solve
the problem. It can be seen that students are correct in writing coordinate points on
problems like A(—3,2).

b. Stage of understanding the problem

At this stage, there are several factors that cause students to make mistakes,

including: (a) students do not write what is known and asked about‘the proPIem.
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Figure 2 shows the mistakes made by students in the stage of understanding the
problem, clearly seen students do not write what is known and asked to the problem
even though during the interview students know what is known and asked about the
problem. That is because students are not accustomed to writing what is known and
asked and indicated as carelessness because they are not careful in reading the
instructions of existing questions (Clements in Rindayana, 2012).

(b) in question number 1, some students are only able to write two of the three that
are known in the problem.
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Figure 3 The result of students' written tests number 1 |

Figure 3 shows the student's mistake, which only mentioned two of the three
statements in the problem, namely the student did not write the statement of the distance
of the two lines to the same mirror. This also results in students' transformation not being
precise in depicting illustrations related to the questions in the questions.

(c) in question number 2, some students did not draw a known illustration.
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Figure 4 The result of students' written tests number 2

Figure 4 shows students’ mistakes because they did not illustrate known
illustrations in the problem. This can be caused by two factors due to the lack of
enthusiasm or motivation of students in working on students so that the students are in a
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hurry and are not careful enough to think that illustrations do not need to be illustrated
and can be arranged together with words. This is in line with research conducted by
Clement (in Rindayana, 2012) which states that lack of motivation and lack of accuracy
can be a factor in students' mistakes.

c. Problem transformation stage

At this stage, almost all students make a transformation error by not changing the
questions in the form of coordinate fields. Here are some factors that cause students to
make these mistakes, among others: (a) in problem number 2, some students misinterpret
the illustrations in the questions.
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Figure 5 The result of students' written tests number 2
Figure 5 shows students wrong in interpreting the illustrations in the problem even
though the illustrations are a reflection.

(b) Students incorrectly place the known coordinate points.
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Figure 6 The result of students' written tests number 4

Figure 6 shows students wrong in placing the known coordinate points on the
problem even though in writing the coordinate points are correct. This can be caused by
two factors due to lack of enthusiasm or motivation of students in working on students
so that in a hurry in placing the coordinates. This is in line with research conducted by
Clement (in Rindayana, 2012) which states that lack of motivation can be a factor in
student error.

(c) In question number 6, students are only able to transform one of the two
statements into the shape of the coordinate plane.
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Figure 7 The result of students' written tests number 6

Figure 7 shows students are only able to make one of the two coordinate fields in
the statement of the problem that is the result of reflection on the x-axis and continued
with a reflection on the y — axis (repeated reflection).

(d) Students do not transform questions into the form of coordinate fields.
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Figure 8 The result of students' written tests number 4

Figure 8 shows students not transforming questions into the form of coordinate
fields. Then the errors in the transformation stage of this problem can be categorized into
the lack of motivation of students because they already know the answer so that they no
longer need to change it into the form of coordinates and carelessness because they are
not careful in reading the workmanship instructions. This is in line with research
conducted by Clement (in Rindayana, 2012) that motivation and carelessness can be a
factor in the occurrence of student mistakes.

d. Process skills stage
In this stage, almost all students made mistakes because students also made
mistakes at the stage of problem transformation. As for some other factors that cause

mistakes made at the process skills stage, there are (a) wrong in writing the results of
reflection images.
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Figure 9 The result of students' written tests number 3

174



ISSN : 2579-5724
Mathematics Education Journals ISSN : 2579-5260 (Online)

Vol. 3 No. 2 August 2019 http://ejournal.umm.ac.id/index.php/MEJ

Figure 9 shows students made mistake in placing the coordinates of the results of
the reflection of A (x, y) because the distance between the mirror to the original point is
not the same as the distance between the mirror to the reflection image.

(b) In problem number 2, students were only able to write two of the three
properties of objects if reflected.
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Figure 10 The result of students' written tests number 2

Figure 10 shows students can only write two of the three properties of objects if
they are reflected namely the shape, size of the objects that are reflected the same and
the distance of the original image of the mirror, and the distance of the result of
reflection to the mirror are the same. Students do not write one more object if they are
reflected, that is, objects will face each other if they are reflected.

(c) In question number 5, some students only completed one of the two results of
reflection (repeated
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Figure 11 The result of students' written tests number 5

Figure 11 shows students were able to complete one reflection ie to the liney = 1
and unable to continue the next reflection.

(d) In problem number 6, students only completed one of the two coordinate fields
related to the results of reflection.
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Figure 12 The result of students' written tests number 6

Figure 12 shows students did not complete one plane of the coordinate reflection
which towards the origin O (0,0). This is because in question number 3 also looks for
the result of the shadow with respect to the origin point O (0,0) with any point so that
students who have solved problem number 3 correctly already know the result of the
shadow to the point of origin which is (—x, —y).

e. The stage of writing answers

At this stage, almost none of the students made mistakes because they could write
the answers correctly. On the other hand, some students have not written answers
correctly. As for some of the causes of errors as follows: (a) in question number 6, some
students did not write the final answer in full.
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Figure 13 The result of students' written tests number 6
Figure 13 shows the incomplete answers of students. If the results are the same,
then the particular coordinates are located at the two coordinate fields if they have the

same reflection results. In question number 6 the results of the reflection of the two
coordinate fields are (—x, —y).

(b) Students did not write the final answer.

176



ISSN : 2579-5724
Mathematics Education Journals ISSN : 2579-5260 (Online)

Vol. 3 No. 2 August 2019 http://ejournal.umm.ac.id/index.php/MEJ

) | BB.b)
Addnde M b\l 41 | Jpld ;shflckj kdn
aht M 7 =R [ '
i 1 A7
q
L "/
%
4
% e (613
2 (2B)
1a®
i 1 A |Cp HE Sq e i p C * i
NI\ @ DN (el
L/ N
N NN
lelderi 4 pp | o1 Y NAERAn Vind 52
XE2 " \ Y 2
3 ' Al (42)
()

Figure 14 The result of students' written tests number 5

Figure 14 shows students were not writing down the results of the answers after
completing the questions. This can be caused by a lack of student motivation to write
answers because they have been answered at the process skills stage (Clement in
Rindayana, 2012).

Based on the results obtained by the researcher, the biggest error factor made by
students was the lack of understanding of the material about looking for reflection results
in the coordinate plane, both by definition and the nature of objects after being reflected
which was caused by several factors: (1) student handbooks contain too brief material so
students tend to practice and practice working on the problems, (2) The teacher
explained the reflection too quickly because the transformation has several sub-chapters
which still need to be explained again to students, (3) Lack of time for students to work
on problems so that researchers and teachers do not know whether students understand
the reflection material well, (4) Students often had less of enthusiasm or motivation and
also sometimes being not careful in working on problems. So, researchers and teachers
sometimes misinterpret these students into not understanding the material.

This is in line with several studies which discuss error solving based on
Newman, namely: (1) Amalia's research (2017) states that the cause of errors is the lack
of accuracy of students in working on problems due to rush, not understanding the
questions properly so that in writing what is known and asked the questions students
tend not to write it down. Also, lack of time written test work so that it becomes the
obstacle of the analysis of errors because researchers cannot know whether students
master the material under study, (2) Islamiyah research (2017) which mentions the
biggest error factor made by students is at the stage of understanding the problem with a
percentage of 55.65% including students' mistakes in writing incorrect, precise but
incomplete answers, not writing so that it is directly at the stage of problem
transformation. However, at the stage of reading problems there is research that is not in
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line with research Oktaviana (2017) states that there are errors in reading problems with
a percentage of 24% this is because students do not know the important information
contained in the problem so that confusion when working and cannot proceed to the
stage next.

CONCLUSION

Based on the exposure to the results and discussion of the study, a conclusion is
made about the mistakes made by students in searching for reflection results based on
the completion of the Newman: (1) there are no errors in the problem reading stage, (2)
students are not able to write the known and asked questions even though students
understand the questions presented at the stage of understanding the problem, (3) do not
change the problem into a coordinate plane at the problem transformation stage, (4)
incorrectly place the results of the reflection shadow and do the calculation of the
reflection results at the process skills stage, (5) no write answers or conclusions at the
stage of writing the answers. the cause of students' mistakes is carelessness due to
inaccuracy, lack of motivation in working on problems, lack of time working on
questions, little material contained in the student handbook, and the teacher is too fast in
explaining reflection due to transformation has several sub-chapters that still need to be
explained again to students.
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