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Aus tract 
This research objective is to analyze students' enor in solving word problems by using the 
stages of Newman's Error Analysis. This research used descriptive qualitative. The subject 
or the re~earch was :rn ,)'- ~~ 111 grade students c,f Madrasah Tsanawiyah Negeri K::impak 
T 1-e!1ggaiek ac::idemic year 2013 2014. B::iscd on the finding. it could be concluded that: 1) 
/\I 1iw rP:1 ding ·;tJge R",, .:•ud,,nr., made ·errcrs Thc0 diffic,dtie:, faced by students ,,·ere they 

could •11,t interpre1 thcc sentences well. 2) .',t the stage of comprehension, 23% students 
made errors including no; writing what wa,; known. nol writing what \Vas asked in the 
que,;tic)!lS. \\Titing \\·h,;c \\ ;;s known but not ::iccordance \Vith the request of the c1uestions . 

. '.i i .1 ·,,i '.::··:c,1,1 ch-~- :,---.-::':. ~1i:1g :')f th, .. _1:1~: - ...,~. t t'.1c (;1_age of transfcn.-r11.c,t;,_ '!. 3] u :) 

sluden;s made ern,rs. nameh· s1 udents did not know th,c used formula, students m1sivT0Le 

the' '-~-~c''-~ L,rn1ul~1- ~.nd :~Luc'.\_:nL~ Y, rute unc01111J1cLcJ i·Onnula. -+) _r\t the stage of proc~s~, ;:;k.iUs_ 
5.5n.,1 s:ud~nr~ n1z·v:-· C::'!Tnr·-· !1<1111,:-ly ern_1r~ i11 th(: r"rocess nf counting for applying !·be used 
fci1Tn;_1!r1. 5) _,\._t d1( :.;t.J.gc \.:~ [·nccjding. 55° ,) ~Lud1::nts a1ade error errors~ nan1ely nol \\Ti ting 
the !z:::, ,!lbWc:rs ,)r writmg the last an~wers but not accordance with the context of 
'-F•C"i ·co: ·-he c::i, -,2ti-.. ,, l::'·:V:•rs '.Vere ,;1ude11ts did not :nmprehend the required q,12:,tions. 
~ou~,j :·:c_)l _J.puu·;=-· 1c i1ii~;(·1:.~LLic1n of prc·~-::.Ic1n cont~1incd 1n:.;icic the questions. th~~. \;,-~:re less 

practic,' in doing\ ;1rious ,-, crd problems and less rigorous . 

Keywnrds: error. rnathematical 1vord prohlems. ,Vewman 's Error Analysis 

~NTRODUCHON 

\,Vord problem 111 mathematics 
lesson is a question presented in the form of 
descriptions or stories orally or in writing. 
Word problem 1s '.1 modification of 
arithmetic questions ;-elated to the fact 
existing in students' environment (Haj i, 
1994). The form of wCJrcl problem is daily 
verbal sentences of vvhich the meaning of 
concepts and expressi0ns can be expressed 
in mathematical syrn:Jols a:1d relations. 
Umlc:rstanclii1g the rne,rning of concepts and 
expressions ill word pr,)blcm and turn it in 
mathematical symbois and relations into a 

· malhcmalic;:il model i:, not easy for some 
students. 

The results of mathematics P4TK 
monitoring z,nd Evaluation in 2007 and 
mathematics PPPG 111 previous years 
shmved more than 50':lu of t1:;achers stated 
that most students found difficulties in 
solving word proble1ns (Raha1-:jo. 2008). 

The cause is students are less skilled in 
interpret daily sentences into mathematics. 
It is suspected that this occurrence deals 
with students do not have enough clear 
overview yet, especially on how to relate 
the real circumstances they encounter 
everyday with the related mathematical 
sentences. Perhaps also this happens since 
students are mentally less active involved 
iG problem solving. 

Word problem trains students to 
think analytically, train the ability to use 
the signs of arithmetic operations (addition, 
subtraction, multiplication, and division) 
and the principles or the formulas m 
geometry mar have been studied. In 
addition, it also gives a practice in 
interpreting the stories of real-life situations 
into Indonesian. In line with this, 
Syamsudin (2003) stated that the practice 
of solving word problem is important for 
the development ;_)f process 
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 tool to diagnose 
students' errors. 

LITERA..TURE REVIEW 

Newman's En-or Analysis (NEA) 
\''/as first ir;t:-cicluccd in 1977 by _\nne 
Newman. a math teacher in Australia 
(White, 20 l 0: White, 2010). Ne,.vman 
(1977, 1983) defined five special reading 
and counting skills essential to solve math 
word prnblems, namely reading, 
comprelv,,.s;on. transformatim1.. process 
skills, aud encoding. N'EA provides a 
framework to consider the reasons 
underlying the students· difficulties in 
solving riuthematical word problems as 
well as a process that helps teachers to 
detem1ine where the misunderstanding 
occurs, also to provide guidance on how 
teachers can attempt the effective teaching 
strategies to solve them. 

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: 
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I. To identify reading error: "Read the 
question to me. If you do not know 
a word tells me". 

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

3. To identify transformation etrnr: 
"Now tell me what method you 
used to find the answer" 

4. To identify process skills error: 
"Now go over each step of your 
w'.::>rking, and tell me what you 
were thinking" 

5. To identify encoding error or the 
inability to express an answer in an 
acceptable form: ·'Tell me, what is 
the answer to the question? Point to 
your answer". 

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

An error will be classified as 
reading if students cannot read a single 
key,.vord or symbol \Vritten in rnalhen11,;cal 
v1ord problems that they cannot continue 
the steps to acquire a propu prchie-:1 

solving. Errors \Vil! b•.:: classified as 
comprehension when students have be,~n 
able to read all the words in the que·, 1 >n, 
but du 1~c-~ understa:.1d lhl.:: hole ,;1:.::~11~. 

the '.'VOrds: therefnre .. the·. C2l!.rlt-\t [!!-'._ • .. -.­

fi.1rther along the path oi proper 1m,:1 
solving. Furthermore, t),\, error 1,,n!l i>, 
classified as the tnnsforrnation if stud,::rn -: 
understand what is wante,: iu !he qu,~,;r :.:,, 
but the;,:' cannot idr~·~1~i[:v· tl; ciperJ~i\_Jn '·; 
sequence of operations needed tc solve th:: 

problem. Meamvhile, •'!TOE \Vi'.'. 

classified as process skills if students ,:c1n 
identify the appropriate operation or th,:'. 
sequence of operations, but they do not 
know the necessary procedures to carry m,r 
those operations accurately. The last, error 
will be classified in encoding if studems 
cannot write the final answer appropriateiy 
(White, 2005). 

In the 1980s and 1990s the NEA 
had been introduced in Australia by 
Clements (1980, 1982, 1984) and ir: 
collaboration with Elle1ion ( eg, Clements 8c 
Ellerton, 1992, 1993, 1995; Elleiion & 
C 1 ements, 1991, 1996, 1997) though th,:;1T 
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, Sajjin 
Singh & Clements, 1985); in Malaysia 
(Marinas & Clements, 1990; Clements !-}_ 
Ellerton, 1992; Sulaiman & Remorin, 
1993); in Papua New Guinea (Clements, 
1982; Ciarkson, 1983, 1991); Singapore 
(Kaur, 1995); in the Philippines (Jimene;,:, 
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 m 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 5th 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 8th 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 
problems 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, studeats 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. 

DISCUSSION 

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. 

,. 
! 
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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' ______ T~y~pe_s_o_fE_r_ro_r_s _____ _ 
Number Question Question Question 

2 
3 
4 

5 
6 
7 

8 

9 

IO 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 

22 
23 

24 

25 

26 
27 
28 
29 
30 

1 2 3 Question 4 
Question 

5 
P,E R,C M T,P,E P,E 

R,P,E P,E P M R,P,E 
C,T,P,E T,P,E N 
C,T,P,E T,P,E N 
P,E D M 
C,T,P,E C,T,P,E M 
M M M 
M M M 
M N M 

C,T,P,E C,T,P,E T,P,E 

T,P,E M M 

C,T,P,E C,T,P,E T,P,E 

M M M 
C,T,P.E C,T,P,E M 

N P,E T,P,E 
M P,E M 
C,T,P,E C,T,P,E N 

M M M 
E 

T.P.E 
M 
M 

M 
N 

C,T,P,E C,T,P,E N 
M M M 
T,P,E N N 
C,T,P,E C,T,P,E M 

M M M 
T,P,E P,E M 
C,T,P,E M P,E 

M M M 
C,T,P 
M 

N 
P,E 

N 
M 

T,P,E 

C,T,P,E 
P,E 

C,T,P,E 

C,T,P,E 
P,E 

N 
N 

P,E 

P,E 
P,E 

E 
P,E P,E 

R,C,T,P,E N 

C,T,P,E P,E 

C,T,P,E N 

C,T,P,E P,E 
R,C,T,P,E P,E 
C,T,P,E P,E 

P,E P,E 
C,T,P,E N 

M P.E 
R,C,T,P,E P,E 

R,C,T,P,E P,E 
R,C,T,P,E N 

R,C,T,P,E M 
N N 
R,C,T,P,E P,E 
P,E P,E 

R,C,T,P,E P,E 

P,E P,E 
P,E N 

N T,P,E 
R,P,E P,E 

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 1 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 5th: 
number of question only one student (3%) 
made errors. In this reading stage, students . 
can read fluently but they cannot interpret 
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' 
error 

Reading 
Comprehension 
Transformation 
Process Skills 
Encoding 

Percentage 

8% 
23% 
31% 
55% 
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 m the 
Indonesian language which 1s 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, hecause the question 
requires reasoning in understanding. From 
the results of tests and interviews, many 
students made comprehension errors m 
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 aquarium does not have a lid. 
Problem number 3 and 5 errors m 
understanding are relatively not found. 

The forms of students' errors at 
transformation stage m this research 1s 
stuqents 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 e_rrors 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, m 
question · number 1, some students who 
write the formula of the length of frame 
block as "p + I + 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 cannot 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 en-or that should receive special 
attention from the teacher because mostly 
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 tne 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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conducted by Clements (1982) w 
concluded that most errors made 
students in solving word problems are 
the stages of comprehensio 
transformation, process skills, · 
carelessness. Reading error stage in t · 
research only contributes 8%, it suppo .. 
research conducted by Ellerton & Clarkso 
(1996) who found that reading or decoding 
errors contributed less than 5 percent of the· 
initial error. Meanwhile, the results of the· 
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, 

-which is about 70 percent. The results of 
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 
beqmse a given question is a word 
problem presented in the Indonesian 
and do not use difficult terms. 
Although students are fluent m 
reading, but most students cannot 
interpret yet what is intended by the 

ISBN 978-602-71141-0-4 



nents 
and 

were 
ture, 
•lism 

the 
tage 
:ion, 
s of 
the 

Nho 
qf 

ling 
the 
fah 
by 
at 

nts 
on 
he 
en 
of 
>ls 

d 
·s 
·s 
r 

I 

·-~ 

Proceedings of International Seminar on Mathematics Education and Graph Theory 

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 

c. 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 

d. 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 
st1.t.:ents make carc~essness. 

e. Encoding Stage 
Errors at this stage are: 1) wntmg 
down the fmal 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 1:Jy 
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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