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Abstract—This research aims to describe students' errors 

based on the Newman procedure in solving narrative questions 

on whole number reviewed from cognitive style and its causing 

factors. This was a descriptive qualitative research with the 

students of fourth grade of SD Negeri 1 Merauke of 2017/2018 

served as the subject of the research. The data collection 

techniques used were subjective tests, interviews and 

documentation. Data analysis was done by data reduction, data 

presentation, and conclusion drawing. Based on the results of the 

research, students with FD cognitive style made reading error, 

comprehension error, transformation error, process skill error 

and encoding error. While the FI student made a mistake in the 

form of process skill error and encoding error. The causes of 

errors experienced by students include confusion regarding the 

completion steps, lack of mastery of the material, limited time to 

work, and not being accustomed to writing the final answer or 

drawing conclusions. 

Keywords— newman error; cognitive style;  field dependent;  

field independent 

I.  INTRODUCTION  

Mathematics is a compulsory subject that is taught at every 
level of education. However, there are still many students who 
think that learning mathematics is not interesting and boring. In 
addition, the number of formulas make mathematics is 
increasingly dislike by students. Abdurrahman reveals that 
many students assume that mathematics is the most difficult 
lesson compared to other subjects [1]. Subsequently, it became 
a stigma that developed among students to date. 

Learning mathematics requires the student to both master 
the concept and its application in solving the problem. 
Mathematical problems are usually manifested in the form of 
narrative text so that several competencies are needed to find a 
solution. Competencies that must be possessed and mastered 
by students are competencies in verbal abilities and algorithmic 
abilities[2]. Verbal ability is the ability of students to 
understand existing problems and be able to interpret them into 
mathematical models. While the ability of algorithms is the 
ability to determine the right algorithm to be used in finding 
solutions, accuracy of calculations, and able to draw 
conclusions according to the purpose of the problem. 

Based on observations on fourth grade students of SD 
Negeri 1 Merauke, it is known that there are still many errors in 
solving the problems of the narrative text. It causes the teacher 
should analyze the work done by their students in order to 
increase students' competencies in solving the problems. There 
are various ways to reveal students' mistakes, one of which is 
by analyzing errors [3]. The goal is that the teacher as a 
facilitator in learning can provide appropriate guidance to 
students' needs. 

Various methods for analyzing student errors have been put 
forward by experts. One of the most widely used is error 
analysis based on the Newman procedure. Newman based error 
analysis is the most chosen because of having higher 
credibility. This opinion is in line with that stated by White that 
error analysis based on the Newman procedure has better 
credibility when compared to other types of error analysis[4]. 
The types of errors that students make, according to Newman, 
consist of five, namely reading errors, comprehension errors, 
transformation errors, process skills errors, and encoding error 
[4]. 

Many previous studies have been conducted related to the 
errors done by students were caused by internal factors. One of 
the influencing internal factors is the cognitive style. According 
to Coop and Sigel, cognitive style has a correlation to 
intellectual and perceptual behavior[5]. Intellectual behavior is 
related to an individual's ability to think, while perceptual 
behavior is related to an individual's perspective. This indicates 
that cognitive style influences students' ability to solve math 
problems. Thus, it can be concluded that cognitive style is a 
characteristic of a person in receiving, remembering, and 
processing information obtained to find solutions to solve 
problems. 

The teacher as an educator needs to know the cognitive 
style possessed by each student. By knowing the cognitive 
style that students have in learning mathematics, teachers are 
able to fasilitate the students in overcoming their difficulties 
[6]. Therefore, it is important to be familiar with the types of 
cognitive styles of each student in order to analyze errors 
experienced by students in finding mathematical solutions. 
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Witkin (1977) divides cognitive style into two types, 
namely field dependent and field independent [3]. Witkin 
further states that students with field depedent cognitive style 
tend to organize and process information received as a single 
unit and focus more on the general picture. The impact is the 
students become dependent because they only use information 
that has been known beforehand and requires motivation 
externally. However, students with field dependent cognitive 
styles are able to work together with others, because of their 
well-developed social orientation. While students with field 
independent cognitive style, according to Witkin and 
Goodenough, more viewed a unit as elements of the context 
[7]. Students with this cognitive style are able to find 
information outside existing content so that they tend to be 
more independent. In addition, it can distinguish an object from 
other objects around it and more analytically. Moreover, the 
motivation possessed by students with this type of cognitive 
style depends on internal motivation but is less able to 
cooperate with others since this type of students prefer to work 
individually. 

Susanto states that individuals with field independent 
cognitive style type are more analytical and can choose stimuli 
based on existing situations [3]. This causes the individual's 
perception to be only affected by a small part when there is a 
change in the environment. Whereas individuals with a field 
dependent cognitive style will have difficulty distinguishing 
stimulus if faced with different situations, so that the 
perceptions possessed will be easily influenced by their 
surroundings. The difference of viewpoint due to cognitive 
style is not infrequently making students make mistakes when 
working on the problem. Errors made by students need to be 
analyzed in order to obtain a clear description of the 
weaknesses that students have in solving math problems [6]. 

Some previous studies reveal that cognitive style influences 
students' ability to solve problems. Research conducted by 
Ngilawajan concludes that students with independent field 
cognitive style were better at understanding problems than 
students with field dependent cognitive styles [8]. In addition, 
Akaramunnisa and Sulestery also state that field independent 
students with high initial abilities can understand and solve 
problems better and analytically than field dependent students 
[9]. 

Based on the above background, the purpose of this 
research is to analyze student errors based on the Newman 
procedure in solving narative question in the matter of chopped 
numbers in terms of cognitive style and the factors that cause 
errors. 

II. RESEARCH METHOD 

This research was conducted in SD Negeri 1 Merauke in 
the 2017/2018 academic year with the research subjects of six 
students of grade IV. This was a descriptive qualitative 
research which aimed to reveal the students' errors in solving 
the whole number problem in terms of cognitive style. In the 
first stage, test questions were given to determine the type of 
cognitive style that students have. This type of test was a group 
embedded figure test (GEFT) that has been developed by 
Witkin. Score results obtained from student answers were then 

grouped based on criteria as set by Gordon and Wyant (1994) 
where scores from 0 to 11 belong to the field dependent (FD) 
category while scores from 12 to 18 are included in the field 
independent (FI) category [10]. The next step was the provision 
of narrative questions related to the material of whole numbers 
for the six students who were selected as research subjects. 
Selected students represent each type of field dependent and 
field independent cognitive style. Whereas for the last step was 
by conducting an interview as a form of verification and 
confirmation of student answers. 

The form of the questions given to students was: "Mr. Heru 
has 5 apple orchards. At the time of the harvest, the first 
orchard produced 3,543 apples and the second orchard 
produced 2,345 apples. The total apples from all Mr. Andi's 
gardens are 21,364 apples. How many apples are produced 
from the third, fourth and fifth gardens? " The following is an 
indicator of student errors based on the Newman procedure 
[11]. 

TABLE I.   INDICATORS OF ERRORS ACCORDING TO NEWMAN   

Type of Error Indicator 

Reading Errors  • Error reading important words in the question. 

• Error reading main information. 

• Students do not use the information obtained in 

solving problems 

Comprehension 

Errors  
• Students have not been able to capture the 

information contained in the question correctly. 

Transformation 
Errors 

• Students fail to convert information into correct 

mathematical sentences. 

Process Skills Errors • Students make mistakes in performing 

calculations. 

Encoding Error • Students cannot write the final answer or make 

conclusions. 

In this research, the data analysis technique consisted of 
three stages, namely 1) the data reduction stage where the 
activity of examining and reviewing the GEFT test results, 
subjective tests, and the results of the interviews were 
conducted. The results of the interview are transcribed so that 
data that is not needed will be discarded. 2) The second stage 
was that the data presented neatly and organized. 3) The final 
stage was drawing conclusions. This activity was carried out by 
comparing the subject statement with the meaning contained in 
the previous research statement. 

III. FINDINGS AND DISCUSSION 

Based on the results of the GEFT test, it was found that 
students who had a field dependent cognitive style were 4 
people. While students with field independent cognitive style 
were 2 people. Following are the results and discussion for 
each cognitive style. 

A. Field Dependent Cognitive Style (FD) 

Students with FD cognitive style are given codes S1, S2, 
S3, and S4. 
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Fig. 1.  S1’s answer sheet 

 

The figure shows that the student did not write what is 
known and asked. S1 is not able to write down the number of 
harvests of both apple orchards that are known. S1 failed in 
determining the calculation and does not write conclusions. 
This means that S1 makes reading errors, comprehension error, 
transformation errors, process skill error, and encoding error. 
Based on the results of the interview, it is known that the factor 
that caused the error to occur was because S1 was confused to 
determine the completion step. 

 

Fig. 2. S2’s answer sheet 

The figure shows that S2 only wrote what is known and 
asked. This means that the S2 experienced all errors except 
errors in reading and understanding the problem. In addition, 
the results of the interviews showed that S2 made 
transformation error, process skill error, and encoding error 
were caused by a lack of understanding of the questions and 
mastery of the material. 

 

 

 

 
 

 

 

Fig. 3. S3’s answer sheet 

 
The figure shows that the S3 immediately worked on the 

problem without writing down what was known and asked. 
But, S3 could not write the final answer and conclusion 
because it hasn't finished working on it. This means that S3 did 
not use the correct steps in the work so that it has a reading 
error. As a result, S3 has experienced reading errors, 
comprehension error, transformation errors, process skill 
errors, and encoding error. 

S3's interview results indicate that S3 has experienced 
comprehension error, transformation errors, and encoding 
error. This is due to S3 felt that the time had running out. 

 

 

Fig. 4. S4’s answer sheet 

 

The figure shows that S4 did not work on the given 
problem so that S4 is attributed all the errors. The results of the 
interview suggest that S4 could not comprehend the text so that 
it could not work on it. Moreover, S4 had also running out of 
time. 

B. Field Independent Cognitive Style (FI) 

Students with FI cognitive style are given the code S5 dan 
S6. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 5. S5’s answer sheet 

The figure shows that S5 was able to comprehend the 
problem as shown by correctly written formula even though it 
still not able to properly finish the calculation of the fourth and 
fifth garden. Moreover, S5 was also failed to write down the 
conclusion which indicates that S5 experienced process skill 
error and encoding error. The interview suggests that the errors 
are caused due to lack of accuracy and lack of time. 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 6. S6’s answer sheet 
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The figure shows that S6 was able to comprehend the 
problem and wrote the applied formula as well as conducting 
correct calculation process. However, S6 was not able to write 
the conclusion which means that S6 experienced encoding 
error. The interview suggests that the S6 forgot to write the 
conclusion since it has not accustomed to it.  

IV. CONCLUSION AND SUGGESTION 

Based on the results of the analysis and interviews carried 
out related to student errors based on the Newman procedure in 
terms of cognitive style, it can be concluded as follows: 1) 
students with field dependent cognitive style tend to make 
reading errors, comprehension error, transformation error, 
process skill error, and encoding error. In line with the results 
of Zamzam's research, errors are often carried out at the stage 
of transformation and process skills [12]. Whereas students 
with field independent cognitive style make the process skill 
errors and encoding error. 2) The causes of errors made by 
students are the confusion related to completion steps, lack of 
mastery of material, limited time to work, and not accustomed 
to writing the final answers and conclusions. 

The limitations of this research are only focused on the 
errors of grade IV students with field dependent and field 
independent cognitive styles with the whole number based on 
the Newman procedure. Therefore, it is expected that further 
research can be carried out on student errors based on field 
dependent and field independent cognitive styles with different 
material as well as with other error analysis procedures. 
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