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Abstract

This study aims to obtain a description of the errors of high school students on linear
program topics by using the Newman Error Analysis. This type of research is a
descriptive study with a qualitative approach. This research was conducted by giving
a test to participants consisting of a three-word problem on the topic of a linear
program then conducting interviews as a data collection technique. Participants in
this study were five female students of class XI in one of the senior high schools in
Bandung, including four people who were students majoring in Sciences studies and
one person who was a student majoring in Social studies. Based on the results of a
research according to the Newman Error Analysis, all participants made several
types of errors on the topic of a linear program. Errors made by the participants
include transformation errors made by three students, the process skill errors made
by two students, and writing error answers made by two students.

Keywords: Qualitative; error; Newman Error Analysis; linear program; Senior High
School.

INTRODUCTIONS

At the senior high school class XI, there were still some students who had
difficulty understanding mathematics. One of the things that can cause students difficulties
in learning mathematics is the difference in abilities possessed by each student. Errors in
solving math problems can be used to find out the learning difficulties of mathematics
experienced by students (Farida, 2015). This is important for teachers to be able to find
out the location of student errors so they can know and anticipate learning difficulties
experienced by students. One way that can be used to analyze student errors is by Newman
Error Analysis (Halim & Rasidah, 2019).

Table 1. Factors and Indicators of Student Error
No. Factors Causing Student Error Indicators
1.  Reading Students are not able to interpret the purpose
of the problem, do not understand the
symbols or terms in the problem

2. Comprehension Students do notunderstand the commands in
the problem

3. Transformation Students are not able to make mathematical
models from information obtained from
problems

4. Process Skills Students incorrectly perform arithmetic or

wrong operations on the steps that must be
performed to solve a problem

5. Writing Answers Students cannot or forget to write answers
based on commands on the problem, students
cannot write answers completely
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In the curriculum 2013, one of the topics studied by students of class XI is a
linear program. In Putri (2018), the linear program is one of the topics in compulsory
mathematics subjects that contain several prerequisite concepts, including systems of
linear equations, linear inequalities, and graphs. These concepts are indispensable in linear
program topics and will be used in the following topics, namely on the topics of matrices,
sequences and series, and polynomials. Linear programs can be used in everyday life to
solve the problem of managing a limited resource to achieve an optimum goal, such as in
the fields of economics, trade, industry, agriculture, and others (Putri, 2018).

Based on Suci’s research (Andriyani & Ratu, 2018), it was reported that students made
errors in linear program topics, following examples of these errors.
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Figure 1. Error One

The error made by the student is an error in making a mathematical model.
Figure 1 shows that students made an error in making the inequality that was asked for the
problem.
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Figure 2. Second Error

The error made by the student is an error in determining the corner point, which
is one of the methods used to find the optimum value of the objective function.
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Figure 3. Third Error

The error made by the student is not appropriate in writing answers to the questions asked.
According to Newman (Karnasih, 2015), Newman Error Analysis or NEA is used to help
teachers identify students who have difficulty with word problems, provide students with
experience in working on exercises, and hopefully, students can correct errors made in
working on word problems. NEA is used to find out the underlying causes of difficulties
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for students, help teachers to determine the location of student errors, and determine
effective learning strategies to overcome them (Karnasih, 2015). Based on these
descriptions, researchers will examine the errors of senior high school students in linear
program topics based on Newman Error Analysis.

RESEARCH METHOD

This study follows Sudihartinin's research (Sudihartinih, 2018), which is a
descriptive qualitative study using data triangulation (interviews, documentation, and
theory). The steps in this study are (1) providing tests in the form of story questions
consisting of three items, (2) analyzing errors according to the NEA, (3) conducting
interviews with students who make errors, and (4) documentation. Participants in this
study were five 16-year-old students of the female sex and a Class XI student at one of the
state high schools in Bandung. The participants consisted of one student majoring in social
studies and four students majoring in science.

The instruments in this study were researchers, test questions, documentation,
and interviews. In practice, this research took place in the school mosque and the time of
its implementation after the learning and learning activities. Participants work on the
questions individually (questions in Indonesian) for approximately 30 minutes followed
by an interview. The problem in this study was arranged based on indicators (1) Students
can determine the set graph of linear inequality system settlement, (2) Students can make
mathematical models of story problems, and (3) Students can solve problems by applying
linear program rules. The following questions are arranged based on these indicators in
sequence as follows: (the source of these questions is derived from (Rohaeti, 2019) and
(Gunarto, 2014))

1. Draw a graph that satisfies the linear inequality system
x+y <15
x+2y <20
x =0,y = 0with x,yeR
2. A property company will build two types of houses. For type 21 land area needed is
60 m? and the type 36 land area needed is 90m2. If the number of houses built is no
more than 800 units and the area of land available is 54,000 m?, determine the

inequality that satisfies the problem!

3. A tailor has a supply of 84 m of plain cloth and 70 m of batik cloth. The tailor will
make two types of clothes for sale. Type A clothing requires 4 m plain cloth and 2 m
batik cloth, while type B clothing requires 3 m plain cloth and 5 m batik cloth. If type
A clothes are sold at a profit of Rp. 40,000.00 per piece and type B clothes are sold at
a profit of Rp. 60,000.00 per piece, what is the maximum profit that the tailor can get?
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RESULTS

The following are the results of the tests conducted by participants,
documentation, and interviews.

A. Student 1

Figure Student lhn working on tstquestions

1. Gambarlah grafik yang i hi sistem pertidak linear
X+y<15 K20 YrE . W0 = 1§ (a:u\(uswﬂ

X+2y<20 *x:0.4:10 + Ye0&* 20 (010 (10)
x = 0,y = 0 dengan x, yeR
Jawaban:
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Figure 5. Student 1’s Answer to question number 1
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Figure 6. Student 1’s Answer to question number 3

The mterview for Student 1 on numbers 1 and 3 is as follows:

P : How canyou be sure of this settlement setarea? (while pointing at students'
answers)
S : Because, first, test point ...

P : What point?
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S : (0,0) emm .. to this .. (pointing to answer) these two inequalities. And if for

example, this does not meet the shaded one that does not meet, so if the clean one
that meets so if for example later it is checked (0.0) is true not less than 15, later
if for example shaded to .. to .. here, hehehe. (while pointing to the direction of
shading)

So, which one is the answer to number 3?

Here is the answer, Rp1.080,000.00. Oh, | forgot to write the conclusion,
Ma’am, hehehe.

w2 d

Student 1 made a writing error answers to questions number 1 and 3 even
though the calculation results were correct. In problem number 1, students do not write
one way to draw a graph that is to test any point to determine the set of settlement
areas that meet the nequality system. In question number 3, students are asked to write
down the maximum number of benefits the tailor gets. However, students do not write
their conclusions.

B. Student 2

Flgure 7 Student 2 When Workmg on test questlons

1. Gambarlah grafik yang hi sistem pertidak linear
x+y=<15
x+2y <20
x = 0,y = 0 dengan x, yeR
Jawaban:

Figure 8. Student 2’s Answer to question number 1

The mterv1ew on Student 2 on number 1 is as follows:

P : How canyou be sure that the settlement area is this one? (while pointing at
students' answers)
Because I checked it, but I didn’t write it.
How to checked it?
(0,0)
What do you do with (0,0)?
subs 0..., because this like a line, the line looks like made territory. And (0,0)
that's a ... easy way to check for me. Now, (0,0) is a mean point (0,0). Well,
then substituted to the first one, for example, x = 0, y = 0. Now that's less

T T
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than 15, it turns out that when | add up, oh right less than 15 means this is
an area that | think is right. Then the second one is the same, | entered (0,0)
also because the example is easy.
Student 2 makes a writing error answer to problem number 1. In this problem,
students do not write one way to draw a graph that is to test any point to determine the

set of settlement areas that meet the inequality system.

C. Student 3

Figure 9. Student 3 when working on test questions
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Figure 10. Student 3’s Answer to question number 3

The mterview on Student 3 on number 3 is as follows:

P : Howdo you do problem number 3?

S : I forgot to mention ma'am, just make the equation .. eh the inequality of the
mathematical model.

P : Whyis the mathematical model like that?

S : as long as hehehe (while scratching her head), I forgot it.

Students make an error transforming on problem number 3. In this problem,
students are wrong in writing mathematical models.

12



Mathematics Education Journals
Vol. 4 No. 1 February 2020

D. Student 4

ISSN : 2579-5724
ISSN : 2579-5260 (Online)
http://ejournal.umm.ac.id/index.php/MEJ

Flgure 11 Student 4 when workmg on test questions

T. .Gambarlah gralik yang memenuhi sistem pertidaksamaan linear
x+y<15
x+2y=<20
x 2 0,y = 0dengan x,yeR
Jawaban:
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Figure 13. Student 4’s Answer to question number 3

The mterv1ew for Student 4 in numbers 1 and 3 is as follows:

P
S

P

P
S

Why is the graphic like this? (while pointing at students' answers)

I am looking for the first intersection point with the second one, let's say that
one of the points is 0 and then the intersection point

Then, which set of settlement areas?

Well, ma'am, I forgot to mention, so it's not continued (while scratching her
head)

For number 3, how do you do the problem?

Make a mathematical model, ma'am, make the equation, then find the
intersection point

Why is the mathematical model like that?

Actually, I'm still confused, ma’am, determining the x and y variables.

Student 4 made a process skill error on problem number 1 and the error
transformed in problem number 3. In problem number 1, students did not write in full
ways to draw a graph that is the stage of testing any pomt to determine the set
settlement area and did not describe the graph in full In problem number 3, students
incorrectly write mathematical models.
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E. Student 5

Figure 14. Student 5 when working on test questions

Jawaban:

Figure 15. Student 5’s Answer to question number 1
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Figure 16. Student 5’s Answer to question number 3

The mterv1ew on Student 5 in numbers 1 and 3 is as follows:

P : So, where is the settlement set?

S This is, ma’am, which is shaded (pointing at the area), isn't that right, Ma'am?
P : Tryto remember again, how to determine the settlement area?

S For example, when tested, the point meets the means shaded like this (while

pointing to the shaded area)

P But, why only one inequality is shaded?

S Oh yes ma'am, do I forget this one too? (designating the area that should be
the settlement set area)

P For number 3, how do you do the problem?

S First, make the mathematical model, ma'am, then find x and y, then substitute

it into f (x)
P : Whyis the mathematical model like that?
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S : Suppose that x is plain and y is batik. Then the supply is 84m and 70m so
there are 154m.

Student 5 made a process skill error on item number 1 and error transformed
in item number 3. In item number 1, students did not write in full ways to draw a graph
that is the stage of testing any point to determine the set settlement area and incorrectly
assessing the area settlement set on the graph. In problem number 3, students
mcorrectly write mathematical models.

From this description, an error data is obtained according to the NEA, i.e.:
Table 2. Categorizing Student Errors

Parti:ipant Number 1 Number 2 Number 3
Student 1 Error 5 True Error 5
Student 2 Error 5 True True
Student 3 True No Answer Error 3
Student 4 Error 4 No Answer Error 3
Student 5 Error 4 True Error 3

Note :Error 3: transformation errors
Error 4: process skill errors
Error 5: writing error answers

The same errors were discovered by (Ellerton & Clements, 1992), who stated that
there were transformation errors, process skill errors, and writing error answers, but the
study was conducted on Grade VII students with a different topic from this study. To
minimize student errors, teachers can make improvements in the learning process, one of
which is to emphasize the concept of students and guide and motivate students to practice
answering questions. For students, they should tell the difficulties experienced in the
learning process to the teacher or ask friends who are more in charge of the topic (Indra
Puspita Dewi, Wisna Ariawan, & Gita, 2019).

CONCLUSION

The conclusion in this study is that there are student errors in linear program topics.
Based on Newman Error Analysis, the transformation errors are made by three students,
the process skill errors are made by two students, and the writing error answers are made
by two students. Errors made by students are caused by a lack of understanding of the
concept of a linear program and forgetting to write answers in full so that efforts can be
made to reduce these errors by designing teaching materials or choosing appropriate
learning strategies.
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