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Abstract: The concept of rational number istaught at all educational levels from primary school to the university.
Nevertheless, results of an exam on rational numbers administered to an experimental group of high school and
university students reveal ed that both have difficulty comprehending these numbers. In this study the students’
incorrect answers were analyzed in order to determi ne why they had reached such fal se conclusions.

The concept of number is something that we often face in our everyday lives and is dso one
of the basc concepts of mathematics. Early on, we are introduced to natural numbers such as
1,23 ... [1]. Moreover, raiond numbers are quite common in our daily lives; i.e, hdf of an
gople, a quarter of the cake or the percentage of the generd population that is literate. Smilar
examples can be given. However, when people are asked to name a number spontaneoudy,
amog dl ther answers consst of naturd numbers. People are exposed to different numbers
during ther educatiion as wel as ther daly lives Tha people have difficulty in remembering
rationa and irrationd numbers gpat from naturd numbers when they are asked to give a
number may bear some relation to the inadequacies in teaching numbers a dl leves of
education or to the difficulty that students have in remembering these numbers [2], [3]. Based
on this hypothess, a group of high school ad universty sudents was given a series of
numbers and asked to determine whether these numbers were rationd numbers or not,
explaining their choice. In the following section, the exam is explained in detall.

1. The Exam
The experimental group condsted of a total of 125 students 91 students of The Science and
Education Faculties, and 34 high school students. This experimenta group was given a seven
question exam for which there was no time limit. Blow are the seven questions asked of the
experimenta group.

1.1s“2” arational number? Why?
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2. 1s" 7 arational number? Why?

3.1s“1,34" arationa number? Why?

3
a1se. V2T

" arational number? Why?

5.1s"7, @ " arational number? Why?
6. 1s“ P " arational number? Why?

7.1s“x” arationa number? Why?
These questions were desgned to determine where the dudents deficiencies and
misunderstandings in learning rationa numbers lay. The am of the firsd question was to see if
they could acknowledge the fact that a naturd number is actudly at the same time, a rationd
number. On the second question, sudents were required to recognize that numbers in
numerators and denominators are actualy integer numbers. The third and the fourth questions
required them to demondrate that rationa numbers can be symbolized in different ways. The
fifth quedtion obliged them to show tha an infinite decimd number is a rationd number.
Whether frequently used irrational numbers should be consdered as rational numbers or not
was the am of the sxth question. On the seventh question, students needed to redize that
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vaiables used to symbolize numbers should be determined according to the numbers they
represent.

2. Results and Discussions

The results of the experimental group’ s performance on the exam are shown in Table 1.

The Number of Students The Number of Students
Quegtion of Universty, Who of High School, Who

Number | Gave | Gave | Gave | Gave | Gave | Gave
Correct | Wrong No | Correct | Wrong No

Answer | Answer | Answer | Answer | Answer | Answer
1 70 19 2 24 10 -
2 57 25 9 18 16 -
3 82 5 4 30 4 -
4 61 25 5 19 15 -
5 63 19 9 26 8 -
6 29 54 8 1 33 -
7 43 31 17 19 15 -

Table 1: Performance of The Students

21% of the dudents in the univerdty and 30% of high school students gave the incorrect
answer to the first question. The reason why approximately 25% of the students did not give
the correct answer was because of their belief that rational numbers should be expressed as
fraction. As for the second question, 34% of the students did not solve it correctly. When dl
their answers were andyzed, it was determined that they considered the number as rationd
because it has numerator and denominator and they ignored the square root sign. . Almog al
the answers were correct on the third question which was in decimd form. When we examine
the placement of decima numbers in the syllabus, we found that decima numbers were taught
together with their fractiond way of expresson: i.e, teaching 05 with its fractiond way of
expression, 1/2. Therefore, students automaticaly used the fractiond number equivdent to the
given decimd number. On the fourth question, nearly dl the students made the necessary
amplifications resulting with a negdive integer number. Despite this, gpproximatey 32% of
the sudents could not solve the problem correctly. Andyss of ther incorrect answers
indicated that one of thaer two principd misakes was identicd to that made on the firg
question. Theirr second mistake was, on the other hand, quite driking. According to the
sudents explanations the number they got after smplification could not be a rationd one
because it was negétive.
Students were led astray on question five was because the given number was an infinite
decima number. The students thought that as such, it was equd to an indefinite number and
could not therefore be rationd number. As seen in the Table 1, the question that amogt al the
sudents answvered incorrectly was the sixth one. In primary school, "p " is gengdly taught
using its approximate vaue, i.e. 22/7 or 3,14 to make it eader for the students to grasp.
Consequently, students fasdy believe "p " to be a raiond number. Andyss of the answers
to the seventh question indicated that students considered “x” to be a integer number and thus
interpreted it as araiona number without thinking that "x" could be any number.
According to the findings of this dudy, it may be damed that the students do not fully
comprehend the concept of rationd numbers fully. As a follow-up to this study, a new method
will be developed and its efficiency tested.
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