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Abstract- The purpose of the present study is to investigate 7th grade students’ perception of the letters in the algebraic 
expression. To achieve the purpose, the data was collected via semi-structured interview from 12 students and, analyzed 
using content analysis technique. The analysis of the data showed that many students defined letters in algebraic expression 
as the symbols which represents the first letter of any object or any number.  For this reason, it can be concluded that most of 
the 7th grade students had difficulty in understanding the meaning of letters in the algebraic expression.  
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I. INTRODUCTION 
 
Definition has important role in teaching and learning 
mathematics 1  since it is the starting point for 
understanding the meaning of concepts 2. While 
defining a concept, someone identifies the 
fundamental properties of the concepts, constructs 
arguments, and uses communication about 
mathematics.  However, 3 asserted that definitions 
of concepts are not used by people. Before learning 
any concept, people have knowledge, ideas, images 
and intuitions related to concept which they get from 
their daily life experiences. Consequently, people 
form a concept image in their mind which can be in 
contradiction  with the definition of concepts.  
 Concept definition and concept image are 
important issues in mathematics education and were 
introduced by 4 which was used as a theoretical 
framework for this study. They stated that concept 
definition is “a form of words used to specify that 
concept.” (p.152). A concept is defined with its 
properties used by the mathematicians, teachers, and 
textbook 5. However concept image is defined as 
“the total cognitive structure that is associated with 
the concept, which includes all the mental pictures 
and associated properties and processes.” 4, p.152. 
While solving a problem, students rely on their 
concept image, rather than concept definition 6. 
However, students’ concept images might be 
incomplete or faulty 7.  Consequently, students 
have difficulties in learning mathematics.   
One of the subjects that students have difficulties is 
algebra. Students’ difficulties and misconceptions in 
algebra are so important for mathematics teaching 
and learning since it is one of the keystone of 
mathematics education 8.   He defined it as the 
generalization of arithmetic by using letters and signs. 
Different from arithmetic, the meaning of letters and 
signs varies in different algebraic expression. This 
makes algebra difficult for the students 9. 
Many studies have been conducted to examine 
students’ misconceptions and difficulties in algebra, 

to identify the reasons for these misconceptions and 
difficulties and to present strategies to overcome 
them 9, 10. They concluded that students did not 
understand the meaning of the letters in algebraic 
expression. However, it is essential to conceptualize 
the meaning of letters for learning algebra 11. 
In light of this information, this study aimed to 
investigate middle school students’ understandings of 
the meanings of the letters in algebraic expression 
under a cognitive model generated by 4   
 
II. METHOD 
 
A. Research Design 
In order to answer the research questions, 
phenomenological method, which is one of the 
qualitative researches, was chosen. Phenomenological 
method aims to explain how an individual perceives a 
concept through perspective of that phenomenon 
12. In other words, it is used for the analysis of the 
phenomenon which cannot be completely understood 
however it is not completely foreign to us.  Due to the 
fact that the aim of this study was to analyze 7th 
grade students’ perception of the letters in the 
algebraic expressions, phenomenological method was 
the most suitable method for the study.  
 
B. Participants  
The study was carried out with 12 middle grade 
students. . As requirements of the elementary 
mathematics curriculum 13, students were taught 
algebra for the first time when they are 6th grade 
level.  For this reason, 7th graders were chosen as the 
participants of this study since they were expected to 
had learned about the meaning of letters in algebraic 
expressions. In order to obtain a richer and deeper 
understanding related to the 7th grade students’ 
perception of the letters in the algebraic expressions, 
the participants should be selected from among the 
people from whom the most knowledge can be 
gained, can be accessed easily and with whom the 
most time can be spent 14. Therefore, the 
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participants were selected with purposive sampling 
method.  
C. Data Collection Tool  
In order to collect the data, the researcher designed 
and used a questionnaire composed of 10 open-ended 
questions related to algebraic concepts. Each 
participant answered the questions and wrote the 
reasons for their answers in detail. However, 
information gathered from the questionnaire was 
limited in order to portray a general description of 7th 
grade students’ perception of the letters in the 
algebraic expressions. Thus, interviews were 
conducted with 12 students to clarify and expand on 
their responses to the questionnaire. With the 
permission of the participants all the interviews were 
video-taping using a digital camera. 
 The data of the study was a part of a large 
scale research project. For the purpose of the present 
study, responses of only one question on the 
questionnaire presented below were analyzed. 
John, Claire and William presented their thoughts 
related to the letters “a” and “b” in an algebraic 
expression “5a+3b”. 
 John: a refers to apple, b refers to banana.  
 Mark: a refers to car, b refers to plane.  
 William: a refers to 4, b refers to 9.  
What do you think related to three students’ 
thoughts? Explain.  
 
D. Data Analysis 
Content analysis approach developed by 15 was 
used to analyze the data. Initially, all the videos of 
interviews were transcribed and students’ written 
work on the questionnaire was examined. Based on 
the transcripts and written work, students’ 
perceptions of the letters and their justifications 
behind the answers were revealed. Two experts in the 
field of mathematics education validated the analysis 
of data.  
 
III. FINDINGS 
 
From the analysis of the data, 8 students reported that 
John, Mark and William’s thought are correct.  As an 
example, Participant 7’s explanation presented below: 
  
All of them are correct since a and b are the variables. 
They do not have exact value. They can be apple, 
pencil, eraser or numbers.  
Besides, 2 students stated that only John’s thought is 
correct since the letters in the algebraic expressions 
represent the first letter of any object. Below is the 
related vignette from Participant 2’s interview.   
We can give the first letter of any object for the 
variables in such a statement. In other words, we 
cannot say pencil for the letter “a”. We can use “a” 
for apple or apricot. 
Apart from these, Participant 5 said that John and 
Mark’s thought are correct. She explained that: 

We can write letters whatever we want in the 
algebraic statement for any object, however, we 
cannot write any number for the object.  
 Lastly, Participant 12 stated that the letters in the 
algebraic expression can refer to the first letter of any 
object or any numbers.  
From the analysis of the data, it can be stated that 
most of the students understand the meaning of the 
letters in algebraic expression.  
 
DISCUSSION AND CONCLUSION 
 
Based on the findings, it can be concluded that most 
of the 7th grade students could conceptualize the 
meaning of letters in the algebraic expressions.  In 
contradiction to the studies 16, 17, these students 
accept that letters are used for numbers or any object. 
However, there were students who thought that the 
letters in the algebraic expression is related to the first 
letter of the object. This result is similar to many 
studies 18, 19 which concluded that students 
interpret letters as standing for words or objects. The 
reason for this may be textbooks or teachers’ 
explanations like “V = l x w x h” as “volume equals 
length times width times height”.  
Another important result is that some of the middle 
grade students thought that letters represent the first 
letter of the object or any number. These students 
associate the letters with any number; however they 
could not accept that letters may be used for any 
object whose first letter is different. Apart from this, 
some students could not interpret letters as numbers. 
In other words, they thought that letters could stand 
for only the objects, not numbers.  The reason for this 
may be students’ lack of transition from arithmetic to 
algebra. They may think that numbers are used for 
only arithmetic and letters are used for only algebra. 
Also, as 20 stated, the result of the study let me 
conclude that students interpret the letter as 
abbreviation for any object.  
The study was aimed to investigate students’ 
perceptions of the letters in algebraic expression. In 
this regard, it can be concluded that middle grade 
students have difficulty in understanding the meaning 
of letters in algebraic expression. It is crucial to make 
students recognize that the letters have different 
meanings in different algebraic expression. More 
importantly, teachers enable students to think about 
the usage of letters instead of numbers. In order to 
this, teachers, curriculum developers and textbook 
writers may design different activities to give 
opportunities for students to create, represent and use 
letters for both numbers and objects.  
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