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Abstract - This study aimed to identify students’ misconceptions at Mathematic Major regarding the concept of simple 
fractions as a tool to identify misconceptions, namely Certainty of Response Index (CRI) which can be interpreted as a 
confidence level of respondents in answering the questions. The method used is descriptive quantitative. Research carried 
out for 60 students consisting of  students from academic year 2012, 2013 and 2014. For data collection, the instrument used 
is the essay. In answering the question, the students were also asked to give reasons as well as the filling level of confidence 
in answering questions. The results showed (1) 1 of 4 college students have misconceptions, (2) students from academic year  
2013 has misconceptions as much as 33%, most of the other forces (3) The biggest misconceptions by students in concept of 
part-group non-congruent part, analysing the images part-whole congruent part, and fraction as a ratio. 
 
Keywords - Misconceptions, Simple Fractions Concept, CRI (Certainty of Response Index). 
  
I. INTRODUCTION 
 
Mathematics is a fundamental utility and language to 
other fields of science. By using mathematics, science 
is simpler, clearer, and easier to develop. 
Mathematics has a predominant role in real life, 
hence it is crucial to master for every students based 
on curriculum, starts from lower levels to the higher 
levels. Students’ mastery of mathematics  is reflected 
from their comprehension about mathematical 
concepts which important to have more concern in 
advance.  Misconception on mathematics will lead to 
a fatal syntax to solve the mathematical problems. 
Mathematics is well-ordered in contents, which mean 
we need prior knowledge to understand the next 
concepts. 
One of materials in this research is all about concept 
of fraction mastery.  The fraction is categorised as a 
difficult material, because it requires a good 
comprehension on concept, procedure, and so on 
computation skill that student must have many 
mistakes. Regarding to learning the fraction, Stephen 
& Clements (Usman, 2013:23) said that teaching and 
learning about rational numbers (including fraction) 
should more focus on procedural activities (using 
units, partitions, and so on) instead of concepts, 
because of the fraction’s complexity itself. Smith 
(Usman, 2013: 24) said that none of in the other 
contents of mathematics is as reach as  and as 
difficult as teaching about fraction. 
Since it is a complex material, not only for 
elementary-school students faces some mistakes but 
also for high-school students and even for college 
students. In the college, especially in mathematics 
department, many students did some errors about 
understanding the ordinary fraction. They are 
expected to understand the terms. It has been shown 
in the preliminary study that the researcher gave some 

items of fraction test to several higher-education 
students. Given examples as follows: 
 

 
 
II. PROCEDURE FOR PAPER SUBMISSION 
 
Most of college students said that they were not 
fraction because the assume that the pieces can be 
categorised as fraction, if they have the same size. By 
the given reason, it is related one of the concepts in 
fraction “part whole congruent part”, but the correct 
answer for the question so it can be said as fraction 
that fits to another concept “ part whole non-
congruent part” which was proposed by Bell 
(Kamsiyati, 2006:342). The error of the concept is 
also known as misconception, as revealed by Brown 
(Liliawati & Ramalis, 2009:6) that misconception is 
wrong explanation and scientifically inappropriate 
idea. Euwe Van Den Berg (1991:1) also defined 
misconception as incoherence between common 
people’s understanding and the experts’.  
Basically, college student has a different character to 
the others both preconception and ability to 
understand the information. A misunderstanding of 
the concept can lead to a misconception. There were 
many efforts to identify the misconception, yet it 
came up with difficulty to differ whether students has 
misconception or not. One of strategies to identify the 
occurrence of misconceptions is by using Certainty of 
Response Index (CRI). CRI is a degree of confidence 
measurement from responders to answer the given 
problems. CRI, usually, is based on a scale and is 
given to each answered item of the problems. It can 
be managed whether A responder has misconception 
or he/she does not understand about the concept by 
comparing a true-or-false answer of problems with a 



International Journal of Management and Applied Science, ISSN: 2394-7926                                                 Volume-4, Issue-6, Jun-2018 
http://iraj.in 

Students’ Misconception Identification to Understand the Concept of Simple Fraction by using Cri (Certainty of Response Index) 
 

62 

high-or-low index of answer assurance for the given 
problem (Hasan, 1999). 
CRI is usually based on a scale, for instance; Scale 6 
(0-5) which is shown below (Hasan, 1999). 

 
Table 1. Scale of CRI 

 
 
Zero point notes that subject does not understand 
about the concepts and the necessary laws to answer a 
problem (totally guessed answer), while 5 point 
shows that subject fully understand about the laws 
and required principles to solve the problems (certain 
solution). other combination of possibilities solution 
and CRI is shown in Table 2 (Hasan, 1999). 
 

Table 2. Criteria of CRI 
Solution 
Criteria 

Low CRI  
(CRI < 2,5) 

High CRI 
(CRI > 2,5) 

Correct 
Solution 

(lucky guess) Understand the 
concepts 

Wrong 
Solution 

Not understand the 
concept 

Misconception 

 
II. DETAILS EXPERIMENTAL  
 
This is a descriptive-qualitative research. The elected 
population is mathematics students of Universitas 
Negeri Makassar and Universitas Muhammadiyah 
Makassar (English name:  Makassar State University 
and Muhammadiyah University of Makassar 
respectively). The Multistage Sampling is used to 
determine the sample of the research. A multi-stage 
sampling is considered to pick the sample that uses 
more than one probability sampling techniques 
(Cochran, 1997:314). Stratified Sampling is used at 
the first step the required population is derived into 
several groups. In this case, the are divided into 3 
different groups which are selected based on their 
registered year (students from year 2012, 2013, and 
2014). The next technique is a systematically simple-
random sampling which determines 10 college 
students from each registered year. So, the samples in 
this research are 60 students, 30 students from 
Universitas Negeri Makassar and 30 students from 
Universitas Muhammadiyah Makassar.  
 
Data are collected by using an essay-form 
questionnaire and the CRI method to the possible 
reasons. Students must fill the reason form of how 
confident they are about their answer/solution. This 
degree of confidence is used analyse the occurrence 

of misconception. These are the indicators used in the 
instrument. 

Table 3. Instrument 

 
 
Students’ solution will be valued from 0-5. CRI 0 
goes to students who is totally uncertain about the 
solution, while CRI 5 goes to a very confident 
solution.  
 
Students’ comprehension of simple fraction category 
is discovered by gained data from each student. Then 
the data are analyzed by synchronizing between the 
answer (true or false) and the CRI value (low or 
high), hence it reveals the percentage about the 
students who understand, have misconception, and 
does not understand the concept. The categories as as 
follow: 
 

Table 4. Category based on CRI analysis 

 
 
III. RESULTS AND DISCUSSION 
 
The result of the students’ answers present in the 
table. Each table fills with percentage about 
comprehension category from  students of 
UniverstitasNegeri Makassar and Universitas 
Muhammadiyah Makassar (year 2012, 2013, and 
2014). they are divided into 4 categories, such 
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Understand the Concept (P), Misconception (M), Not 
Understand the Concept (TP), and lucky Guess (LG).    
 
Percentage of Students’ Understanding Year 2012 
The Subject of year 2012 were 20 students whom 
were from UNM and UNISMUH. There were 6 
problems of the concept indicator.  
 
Table 5. The percentage of Students’ Understanding year 2012 

Items Categories 
P M TP LG 

1 75% 20% 5% 0% 
2 60% 30% 0% 10% 
3 35% 55% 5% 5% 
4 55% 20% 20% 5% 
5 55% 25% 10% 10% 
6 45% 40% 10% 5% 
Average 54% 32% 8% 6% 

 
The percentage of students’ understanding year 2012 
about simple fraction was predominant in the P 
category by 54% of average score and the smallest 
percentage went to LG category by 6%. on the other 
sides, the percentage of M and  TP category were in 
the rate 32% and 8% respectively.  
 
The items that had a high-level of misconception 
were four items. They were in number 3, 6, and 2.  
Percentage of Students’ Understanding Year 2013 
The Subject of year 2012 were 20 students whom 
were from UNM and UNISMUH. 
 
Table 6. The percentage of Students’ Understanding year 2013 

Items Categories 
P M TP LG 

1 50% 40% 0% 10% 
2 75% 20% 0% 5% 
3 55% 40% 0% 5% 
4 15% 55% 30% 0% 
5 50% 30% 10% 10% 
6 70% 15% 5% 10% 
Average 53% 33% 8% 7% 

 
The percentage of Students’ Understanding year 2013 
were mostly dominated by P category ion the rate 
53% and the smallest percentage was for the LG 
category which was 7%.However, the average score 
for M and TP category was 33% and 8percent orderly 
.   
The items that had a high percentage were 3 items. 
They were number 4, 1, and 3.  
 
Percentage of Students’ Understanding Year 2014 

The Subject of year 2012 were 20 students whom 
were from UNM and UNISMUH. 
 

 
Table 7. The percentage of Students’ Understanding year 2014 

Items 
 

CATEGORIES 
P M TP LG 

1 75% 10% 5% 10% 
2 65% 15% 5% 15% 
3 40% 55% 5% 0% 
4 70% 10% 15% 5% 
5 45% 25% 10% 20% 
6 60% 10% 15% 15% 
Average 59% 21% 9% 11% 

 
The percentage of students’ comprehension year 2014 
about the simple fraction concept was mostly in the 
rate 59% (the P category), however 9% was the 
lowest achievement (The TP category).for the M and 
LG category, they the had 21% and 11% respectively.   
The item which had the highest rate was the M 
category. It lied in the number 3.  
The percentage of students’ achievement level was 
presented as bar chart 1 below. 
 

 
Picture 1. The Comparison of Misconception Occurrence in 

three different Years. 
 
It was clearly defined that the highest rate of 
misconception was from Year 2013 (33%), The next 
was from Year 2012 (32%), and the last was from 
Year 2014 (12%). 
To sum up, neither the prior student nor the latest 
student did not affect the understanding itself.  
 
The percentage of the whole subject in the reason 
 

Table8. The Percentage of students’ Comprehension both of 
UNM and UNISMUH 

Items Categories 
P M TP LG 

1 67% 23% 3% 7% 
2 67% 22% 2% 10% 
3 43% 50% 3% 3% 
4 47% 28% 22% 3% 
5 52% 25% 8% 15% 
6 58% 22% 10% 10% 
Average 56% 28% 8% 8% 

32% 33%
21%

0%

20%

40%

2012 2013 2014
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The result of average-percentage recapitulation about 
the concept of simple fraction was presented in the 
table. The average of percentage was recapped to 
view the percentage entirely about how much they 
understand the simple fraction concept. 
Based on Table 8, it can be seen that there 56% of 
students that were able to solve the problem well, 
26% of them faced a misconception, and both of not-
understand  and lucky guess category were 8%.   
The results made clear that students’ comprehension 
level about the simple fraction concept mainly had a 
misconception. 
 
Moreover, it can be seen the main in number 3 where 
the students faced a misconception. It means that 
there were 30 of 60 students did have a 
misconception.  
 
Based on the result of the research and the answer 
analysis from both campuses, so it is was obtained 
some discussions, whereas number three talked about 
the mixed-fraction picture and number 4 talked about 
part-group no-congruent-par concept.  
Item Number 3 
 

 
Figure 2. The misconception answer item  number three 

 
From the picture number 4, it can be seen that t6he 
subject did not understand the par-group non-
congruent-part concept. it means that we can 
associate the fraction a/b with a set that consists of a 
non-congruent “b” object and focuses on the “a” 
object in a set. This suited to the problem in the figure 
2. the set was a group of  jars which had a different 
colour and size. So the taken jar with orange stopper 
can be defined as ଶ

଼
 of a whole part.. 

 
Item Number 4 

 
Figure 3. The misconception answer item 4a. 

Dominantly, the mistake occurred in this item that 
that student did not see the picture carefully. It can be 
seen that the student thought that the shading part was 
a one-fourth part if united.  
 

 
Figure 4. The misconception answer intem 4b. 

 
The same cases happened in figure 4. the answer was 
almost true, but the was an inaccuracy to divide the 
the picture into the same size. 
Item Number 1 

 
Figure 5. The misconception answer number 1. 

 
Based on the given answer from the subject, the 
shading part was 1/4 part without considering it 
carefully whether it had the same size to another or 
not. But actually, it was a one-fourth part.  
 
Items Number 5 

Figure 6. The misconception answer number 5 
 
Based on the given reason in the picture, it can be 
seen that the subject thought the fraction was a 
comparison.The fraction as a comparison is one of 
sub-constructions in the fraction itself, but not every 
comparison can be determined as a fraction. The 
comparison which can be defined as a fraction is  part 
of whole part. The subject’s answer said that the 
comparison of 15 children to 18 adults can be 
categorised as a fraction. The answer was not correct, 
because the comparison was all about part of a part, it 
should be a part of a whole part. The correct answer 
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should be 15 children from 33 participants or 18 
adults from 33 participants. 
CLOSING 
 
CONCLUSION 
Based on researchers’ discovery, it can be concluded 
that there was 28% of students that experienced a 
misconception and 56% of students understood the 
concept. Students from Year 2013 was the highest 
rate of the misconception. The most of misconception 
was in the part-group non-congruent-part concept, the 
next was to analyse activities and part-whole 
congruent-part picture, and picture as a comparison. 
 
SUGGESTION 
 
By the result of research, the writer suggests that the 
first, for teachers, to consider test instrument of  
misconception identification by using CRI as an 
evaluating utility which can identify level of 
comprehension and confidence, so that the existing of 
misconception can be recognised. 
The second, it is better to do an extensive research 
about the factors of misconception, so it can be used 
as a reflection for the mathematics teachers to 
conduct a teaching-and-learning process. 
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