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Abstract
This research objective is to analyze students’ error in solving word problems by using the
stages of Newman’s Error Analysis. This research used descriptive qualitative. The subject
of rthe research was 30 of 8" grade students of Madrasah Tsanawiyvah Negeri Kampak
Trenggalek academic vear 20132014, Based on the finding. it could be concluded that: 1)
At the 2 R, wdenis made errors. The ditficulties faced by students were they
could ot nterpret the sentences well. 2) At the stage of comprehension, 23% swmudents
made errors including noi writing what was known. notr writing what was asked in the
ions. writing whao was known but not accordance with the request of the cmunons
: ! faos : tthe stage of transfor !
studenis 1ladg errors. namiely siudents did not know the used formula, students miswrole
the wsed formulu. wind students vwrote uacompieted formula. 43 At the stage of process skiils.
- namety errors in the process ot counting for applying rhe used

reading <

b

poof the ques

339 smdents magd s errars

fo 3Y At the stage oF encading. 53% smdents made error errors, namely not writing
the ANSWers or \.\"1‘iling the last answers but not accordance with the context of
! : r Guesiions,
¢ less
INTRODUCTION The cause is students are less skilled in
interpret daily sentences into mathematics.
Word  problem in  mathematics It is suspected that this occurrence deals
lesson is a question presented in the form of with students do not have enough clear
descriptions or stories orally or in writing. overview yet, especially on how to relate
Word problem is a modification of the real circumstances they encounter
arithmetic questions related to the fact everyday with the related mathematical
existing in students’ environment (Haji, sentences. Perhaps also this happens since
1994). The form of word problem is daily students are mentally less active involved
ve;.bal sentences of which the meaning of ir problem solving.
concepts and expressicns can be expressed Word problem trains students to
in mathemaiical symbpols and relations. think analytically, train the ability to use
Understanding the meaning of concepts and the signs of arithmetic operations (addition,
expressions 1 word problem and turn 1t 1 subtraction, multiplication, and division)
nathematical symbols and relations into a and the principles or the formulas in
-mathematical model ix not casy for some geometry that have been studied. In
students. addition, it also gives a practice in
The results of mathematics PATK interpreting the stories of real-life situations
monitoring and Evaluation in 2007 and into Indonesian. In line with this,
mathematics  PPPG in  previous years Syamsudin (2003) stated that the practice
showed more than 507% of teachers stated of solving word problem is important for :
that most students found difficulties in the development of process
solving word problems (Raharjo, 2008). mathematically; appreciate mathematics as
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a necessary tool in solving problems, and
eventually students will be able to solve
problems that are more complex.

The solution of word problem
requires certain ability; this ability are
viewed in the understanding of questions,
which are the ability to write what is known
from the question, what is asked in the
question, what information is needed, and
how to resolve the problem (Haji, 1994).
Therefore, to determine how far students'
ability in solving mathematical word
problem it needs a too! to diaginose
students’ errors.

LITERATURE REVIEW

Newman's Error Analysis (NEA)
was first iotroduced in 1977 by Anne
Newman. a math teacher in Australia
(White, 2010; White, 2010). Newman
(1977, 1983} defined five special reading
and counting skills essential to solve math
word oroblems, namely reading,
compreher:sion,  transformation.  process
skills, aud encoding. NEA provides a
framewoik to consider the reasons
underlying the students’ difficulties in
solving mathematical word problems as
well as a process that helps teachers to
determine where the misunderstanding
occurs, also to provide guidance on how
teachers can attempt the effective teaching
strategies to solve then.

According to White (2005) after the
students were given a math test about word
problem, the next step teacher immediately
gave an interview to the students. The NEA
procedure, which is also used to guide the
interview, is as follows:

1. To identify reading error: "Read the
question to me. If you do not know

a word tells me".

2. To identify comprehension error:
"Tell me, what the questions asked
you to do"

3. To identify transformation error:

"Now tell me what method you
used to find the answer”
4. To identity process skills error:

"Now go over each step of your

working, and tell me what you
were thinking"
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5. To identify encoding error of the
1r1ab1111y to express an answer ; in an
acceptable form: “Tell me, what i
the answer to the question? Point to
your answer”.

However, when the students try to solve
problems for the second time, and they cap
answer correctly, then that students’
mistake will be classified as Careless.

An error will be classified ag
reading if students cannot read a Qmwle
keyword or symbol written in mathema
word problems that they cannot cont
the steps to acquire a proper prel
solving. Errors will be classified ag
comprehension when students have heen
able to read all the words in the question:
but do not understand the  hole gean
the words: therefore, thew cannoet g
further along the path of proper
solving. Furthermore, tic error
classified as the transformation if studenis
understand what is wanted in the g
but they cannet identify th- aperation o
sequence of operations necded te solve the
probtlem. Meanwhile, ermrors  will b=
classified as process skills it students ¢
identify the appropriate operation or ths
sequence of operations, but they do not
know the necessary procedures to carry out
those operations accurately. The last, error
will be classified in encoding if students
cannot write the final answer appropriately
(White, 2005).

In the 1980s and 1990s the NEA
had been introduced in Australia by
Clements (1980, 1982, 1984) and in
collaboration with Ellerton (eg, Clements &
Ellerton, 1992, 1993, 1695: FEllerion &
Clements, 1991, 1996, 1997) though there
were others (eg, Casey, 1978; Clarkson.
1980; Watson. 1980: Tuck. 1983: Faulkner.
1992). NEA also widespread throughout
Asia - Pacific region such as in Brunei
(Mohidin, 1991); in India (Kaushil, Sajjir
Smgh & Clements, 1985); in Malaysia
(Marmas & Clements, 1990; Clements &
Ellerton, 1992; Sulaiman & Remorin,
1993); in Papua New Guinea (Clements,
1982; Ciarkson, 1983, 1991); Singapore
(Kaur, 1995); in the Philippines (Jimenez,
1992); and in Thailand (Singhatat, 1991;
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Thongtawat, 1992), as well as in Indonesia
(Muksar, 2009; Hanifah, 2009; Ali, 2011;
Prasetyo, 2012; Bintari, 2013; Wahyuni,
2013)

Newman’s research produces some
evidences that students find more
difficulties in  semantic  structures,
vocabulary, and mathematical symbolism
compared with standard algorithms. In
several Newman research conducted in
schools, the proportion of first error occurs
at the stage of comprehension and
transformation (Marinas & Clements, 1990;
Ellerton & Clements, 1996; Singhatat,
1991), which is about 70 percent. These
researchers also found that reading or
decoding error contribute less than 5
percent of the initial error and it applies as
well for process skills error, mostly related
to the standard numerical operations
(Ellerton & Clarkson, 1996).

On the other hand, the research
conducted by Clements (1982) concluded
that most errors made by students in
solving word problems are at the stage of
comprehension, transformation, process
skills, and carelessness. Meanwhile, the
research results of Parakitipong and
Nakamura (2006) who analyzed 5" grade
students’ mathematical skills in Thailand
concluded that students’ most errors occur
at the stage of comprehension and
transformation, students who have a good
ability tend to have a stronger
understanding  capability rather than
students who have low ability. This is
slightly different from research conducted
by Bintari (2013) who acquired the results
that students’ most errors are at the stage of
comprehension is 87.7%, while reading is
84,4%, transformation is 46.6%, encoding
is 42.2%, and Process skills is 32.2%.

METHOD

This research used a qualitative
approach and the type of research was
descriptive. The subject of the research was
the 8" grade students of Madrasah
Tsanawiyah Negeri (MTsN) Kampak
Trenggalek East Java, Indonesia amounted
30 students while the location of research
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also in MTsN Kampak Trenggalek East
Java, Indonesia.

Data collection was conducted by
using test and interview. Test - was
conducted to acquire data about the errors
made by students based on the stages of
Newman analysis. In this research test was
arranged in the form of mathematical word
problemns on cube and block materials
about five items. While the interview was
conducted to acquire data in the form of
words, which were spoken expressions
about the errors made by students in
understanding mathematical word
problems. Interview conducted in this
research was a structured interview using
questions referred to five stages of
Newman’s Error Analysis. There were
three students used as subjects of interview,

~ each of them was taken from the group of

students who had high, medium, and low
abilities. Students were categorized in low-
ability group if students’ score was less
than the lower quartile, students whose
score was more than or equal to the lower
quartile and less than the upper quartile
were categorized into medium-ability
group, while students whose score was
more than or equal to the upper quartile
were categorized into high-ability group.

Data analysis used in this research
referred to the guidance of Newman’s Error
Analysis that included five stages: reading,
comprehension, transformation, process
skills, and encoding. Data acquired from
this research were student answer sheets
and interview results. Data, which were
student answer sheets, were not only used
to identify the types of students’ errors but
also used to determine the students who
would be interviewed. While the data
acquired from interview were used to
identify the types of errors made by
students in solving word problems based on
the stages of Newman’s Error Analysis.

DPISCUSSION

Data acquired from the test results,
which were written answer sheets, and the
data acquired from interviews, which were
interview transcripts, can be used to
identify the types of students’ errors.

451

=
1%
b

ST

SETmI



Mathematics Education and Graph Theory

Moreover, the types of students’ errors in
solving mathematical word problems on
cube and block materials can be seen in
Table 1.

Table 1. Types of students’ Error

Students’ Types of Errors
Number Question Question Question Question
1 2 3 Question 4 5
1 P.E R,C M T,P.E P.E
2 P.E p M R,P.E R,P.E
3 CTPE TPE N T,P.E N
4 CTPE T}PE N CTPE N
5 P.E D M P.E P.E
6 CTPE CTPE M CT,PE P.E
7 M M M C,T,P.E P.E
8 M M M P.E E
9 M N P.E P.E
10 CTPE CTPE TPE RCTPE N
11 TP.E M M C.T,PE P.E
12 CTPE CJTIPE TPE C.T,P.E N
13 M M M CT,P.E P.E
14 CTPE CTPE M RCTPE PE
15 N P.E T,P.E CTPE P.E
16 M P.E M P.E P.E
17 CTPE CJTPE N C.TPE N
18 M M M M P.E
19 E M M R,CTPE PE
20 T.PE M N R,CT,P.E P,E
21 CTPE CTPE N RCTPE N
22 M M M R,C,TPLE M
23 T.P.E N N N N
24 CTPE CTPE M RCTPE PE
25 M M M P.E P.E
26 T,P.E P.E M R,C.TP.E PE
27 CTPE M P.E P.E P.E
28 M M M P.E N
29 C,T,p N N N T,P,E
30 M P.E M R,P.E PE

Notes: R = Reading Error
C = Comprehension Error
T = Transformation Error
P = Process skills Error
E = Encoding Error
N = Unanswered Questions
M = Difficulties not found

From Table 1 above, it can be seen
that none of the students were able to
answer all mathematical word problems
given correctly. Table | above also shows
that at the stage of reading in the first and
third number of questions none of students
made errors. While in the second number of
question only one student (3%) made
errors, in the fourth number of question ten
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students (33%) made errors and in the 5!
number of question only one student (3%)
made errors. In this reading stage, studentg
can read fluently but they cannot interpre
the sentences they read correctly. At the
stage of comprehension, 11 students (37%)
could not understand question number 1,
eight students (27%) could not understand
numbers 2, 16 students (53%) could not
understand number 4, while none of the
students found difficulties in question
number 3 and 5. Most of them cannot
understand what is known and asked in the
questions well and do not know the steps in
solving the problems. While at the stage of
transformation for question number 1 there
are 15 students (50%) made an error,
question number 2 is nine students (30%)
made an error, question number 3 is three
students (10%) made an error, question
number 4 there were 18 students (60%)
made an error, and question number 5 only
one student (3%) made an error. At this
transformation stage, students cannot write
the formula to solve mathematical word
problems or students can write the formula,
but it is not accordance with what it should
be used in solving the problem. At process
skills stage, there are 17 students (57%)
made error in question number 1, 14
students (47%) made error in question
number 2, only four students (13%) made
error in number 3, 27 students (90%) made
error in number 4, and 20 students (67%)
made error in question number 5. It means
that in this process, the students often make
error in applying the formula written at
transformation stage or the students cannot
perform mathematical operations related to
the formula used. Meanwhile, at the
encoding stage there are 18 students (60%)
made an error in question number 1, 13
students (43%) made an error in number 2,
only four students (13%) made an error in
number 3, 27 students (90%) made an error
in number 4, 27 students (90%), and 21
students (70%) made an error in number 5.
At this stage, many errors made by students
are writing the wrong final answer as a
result of errors at that stage, which are
transformation and process skills, but there
are also some students who forgot to write
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down the final answer though they passed
the process skills stage correctly.

Overall, the recapitulation of
students’ error percentage can be presented
in table 2 below.

Table 2. Recapitulation of Students’ Error
Percentage

The stages of students’ Percentage
error

Reading 8%

Comprehension 23%

Transformation 31%

Process Skills 55%

Encoding 55%

In Table 2, it can be seen that the
largest proportion of errors made -by the
students is at the stage of process skills and
encoding which is 55%. This occurs
inasmuch as students do not know the
procedures needed to carry out operation
accurately even though they can identify
the appropriate operation so that students
cannot solve the word problems perfectly, it
also affects the writing of the final answer
which is incorrect. These errors made by
students, especially in question number 4
and 5. Next is the transformation stage
which is 31%, followed by comprehension
stage which is 23%, and the last is the
reading stage which is 8%.

The forms of students’ errors at
Reading stage are they cannot interpret the
sentences they read correctly, even though
they can read the math word problems
smoothly as those are written in the
Indonesian language which is already
familiar to students. From interviews,
reading errors occurred a lot in the question
number 4, students cannot interpret the
keyword "The length is twice its width" and
"the depth is five more than the width".

The forms of student errors at
comprehension stage is they have not been
able to understand what is meant in the
questions presented although they can read
the questions well, because the question
requires reasoning in understanding. From
the results of tests and interviews, many
students made comprehension errors in
question number 1, 2, and 4. It is proven
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from the students' errors in understanding
questions no 1, students cannot understand
the question "how many frame blocks that
can be made?". Question number 2 students
cannot understand what steps need to be
done before determining the space diagonal
of the chalk box if its volume is given.
Meanwhile, question number 4 on the
surface area of aquarium, most students
identified the surface area of aquarium as
the surface area of the block, whereas in
reality the aquariuin does not have a lid.
Problem number 3 and 5 errors in
understanding are relatively not found.

The forms of students’ errors at
transformation stage in this research is
students were not able to identify the proper
method to solve the given word problems.
At this stage, there are 31% of students
made errors, which are in question number
1,2, 3, 4, and 5. The errors often made by
students at this stage is the students do not
write down the formula used to resolve
problems or students write formulas used
for-misunderstanding the problems. Errors
also occur when students transform the
problems that had been read into a
mathematical model. For example, in
question -number 1, some students who
write the formula of the length of frame
block as "p + | + t", while in number 2
some students who cannot write a formula
to find the edge length and the space
diagonal of cube if the volume is given. In
question number 3, some students cannot
write the formula to determine the edge
length of cube cookie cutters and its
volume if the surface area is given.
Meanwhile, in question number 4 most
students write the surface area of the
aquarium as the surface area of the block,
besides students cannct transform the
sentence “the width of aquarium is 15 cm
with the length is twice its width and the
depth is five more than the width” into a
mathematical model.

- Process skills stage is a process in
which students have skills to solve
mathematics problems accurately. Error
made by students based on this research is
an eror that should receive special
attention from the teacher because mmostly
students do it. Students made error since
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they cannot write the steps in solving
problems. This error may occur since the
comprehension and transformation stages
so that they affect directly the stage of
process skills. For example, in question
number 4 only one student who can
complete without facing difficulties.
Question number 4, students’ errors starts
from writing the wrong formula so that the
skill in the process of solving is
inappropriate as well. Meanwhile, question
number 5 most students can understand the
question and are able to write a formula
used accurately, but they cannot calculate
the height of water surface in the first place
after the volume of water is subtracted.
After conducting interview and students
told to solve that question again, some
students can solve number 4 and 5
correctly. It proves that students are less
rigorous in solving the first question; this is
commonly referred to as carelessness.
Question number 5 also only one student
can solve perfectly.

At the stage of encoding, students’
error occurred in writing the final answer.
This stage is the last stage propounded by
Newman. Students who make an error at
this stage are 55%. Errors in writing final
answer are closely related to the
understanding and process skills. If both
skills in previous are wrong, most likely at
this stage they will also encounter errors.
Most errors made by students are students
do not write the final answer or students
write the wrong final answer or students do
not write the base unit used. Based on the
test results of interviews conducted by the
researchers, several students said that they
often forget to write down the base unit
used.

The causative factors from all
errors made by students are students do not
understand the question requested, students
cannot catch the information of the problem
existed in the question, students lack in
practicing various word problems, students
are less rigorous.

Overall, the results of this research
showed that the largest proportion of
students’ error is at the process skills stage
and encoding as well as comprehension,
this research supports previous research
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“which is about 70 percent. The results of

conducted by Clements (1982) w
concluded that most errors made
students in solving word problems are
the stages of comprehensioi
transformation,  process  skills,
carelessness. Reading error stage in thj
research only contributes 8%, it suppo {
research conducted by Ellerton & Clarksot
(1996) who found that reading or decodin
errors contributed less than 5 percent of th
initial error. Meanwhile, the results of th
research conducted by Marinas & Clements-
(1990), Ellerton & Clements (1996) and
Singhatat (1991) stated that students were.
facing difficulties in semantic structure,
vocabulary, and mathematical symbolism
compared with standard algorithms, the
proportion of first error occurs at the stage
of comprehension and transformation,

this research is slightly different from the
results of Bintari’s research (2013) who
found that the largest proportion of
students’ errors is at the stage of reading
84.4% and comprehension 87,%. Then, the
results of research conducted by Hanifah
(2009) stated that most errors made by
students in solving word problems are at
the stage of comprehension. Students
cannot exceed Symbolic Phase based on
theory propounded by Bruner (2008) the
stage of learning where students have been
able to represent the concept in the form of
symbols, such as mathematical symbols
and mathematical notation.

CLOSING

Conclusion
Based on the results of test and
interview with students, the researchers
concluded that the forms of students’ errors
viewed from the stages of Newman's Error
Analysis (NEA) is as follows:
a. Reading Stage
Students can read the question fluently
because a given question is a word
problem presented in the Indonesian
and do mnot use difficult terms.
Although students are fluent in
reading, but most students cannot
interpret yet what is intended by the
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question that will lead to a different
interpretation.

Comprehension Stage

Students’ errors made at this stage are
more prevalent because students find
difficulty in changing the context of
word  problem  language into
mathematics language in which further
will affect the problem-solving
process. Within students’ errors,
students do not know what is meant by
the question

Transformation Stage

At this stage, students often make
errors because they misunderstand the
question so that in transforming
information from word problems they
make errors; consequently, students
mis-determine the method of solving
these problems

Process skills Stage

At the stage of process skills, students
make quite a lot of errors because they
are less rigorous in the process of
solving. It is influenced by errors at
comprehension and transformation
stages. In addition, it is also because
students make carelessness.

Encoding Stage

Ermrors at this stage are: 1) writing
down the final answer which is not in
accordance with the context of the
question, 2) do not write the final
answer, and 3) do not write the base
unit used.

Suggestion

This research only used the stages
of Newman’s Error Analysis; it did not
include any modification as conducted by
Clements (1982) by adding one more stage
of error, which was carelessness.
Therefore, for further research it is
suggested to conduct student error analysis
in solving mathematical word problems by
using six stages, namely reading,
comprehension, transformation, process
skills, encoding, and carelessness, so that
the proportion of students’ carelessness will
be revealed and teachers can undertake the
efforts to reduce those careless errors.
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