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ABSTRACT

Research Survey on the Understanding
and Application Ability of the Concepts of Limit
by 12th Graders at a General High School

Lee, Yeon Hi

Major in Mathematics Education
Graduate School of Education
Korea National University of Education
Chung-Buk, KOREA

Supervised by Professor Lee, Ki Suk, Ph. D.
& Jeon, Pyung Kook, Ph. D.

The purpose of this study was to investigate how 12th graders at a
general high school understand the concept of 'limit of a sequence’ and 'limit
of a function’. Once students established understanding of the relation
between limit of a sequence and limit of a function, this investigation

produced implications for teaching the concept of limit.
The following research questions were established.:

1. Do students understand to any extent the concept of 'limit of a

sequence’?

_63_



(1) Do students understand accurately the concept of ’'limit of a
sequence’? If not, what are the misconceptions of students?

(2) Do students understand accurately the concept of 'limit’ in questions
dealing with limit of a sequence?

2. Do students understand to some degree the concept of 'limit of a

function’?

(1) Do students accurately understand the concept of 'limit of a function’?
If not, what misconceptions do students harbour?

(2) Do students understand accurately the notion of ’left-hand limit’ and

'right-hand limit’? If not, what are misconceptions of students?

(3) Do students fully understand the concept of ’‘limit’ in questions
regarding the limit of a function?

3. Do students understand the relation between the limit of a sequence
and the limit of a function?

In order to solve these research questions a research survey via written
response was conducted. The written response survey was composed of 13
questions about the notion of limit and designed in accordance with the
current curriculum of high schools. For this research, 5 classes of 12th
graders at a general high school-136 students— were selected.

Though few students appeared to have accurate knowledge about the
definition of the limit of a sequence, the notion that limit is a number or
point where the function converges but never touches is widespread among
the students. Despite this lack of concrete knowledge, many students could
accurately solved problems involving the limit of a sequence.

Consequently, when students established mentally the concept of limit,
there appeared to be the unavoidable problem of confusing lexicon; i.e. 'limit’
was thought to be ’'converge’. Therefore, this paper suggested that various

examples should be used in the classroom to solve these misconceptions.

_64_



Second, few students could accurately state the definition of limit of a
function. A number of them considered left-hand (right-hand) as the limit of
a function. Others responded that the expression 'A Iimit of a function is
approximation that can be made as accurate as you wish’ 1is right.
Consequently, this researcher suggested the use of a variety of examples to
solve these misconceptions. Also, many students appeared confused about the
limit of a function and the continuity of a function. This confusion may have
been due to the concept of continuity of a limit, which is post-learning to
that of the limit of a function. It i1s suggested that students be explicitly
shown this difference through a variety of graphs.

Third, many students failed to relate the concept of limit of a sequence to
that of limit of a function. They made judgments through the left-hand and
right-hand limit in cases of limit of a function. Though the majority of
students failed to relate the concepts, there were a significant few who
understood the non-existence of the limit of a function if the results are
different when we attempt to find limit of a function by employing limit of a
sequence. This idea has been presented in Korean high school textbooks, but
many students consider it textbook knowledge and do not learn its meaning
accurately. Accordingly, students should be given opportunities to consider

the link between the limit of a sequence and that of a function.

* A thesis submitted to the Committee of the Graduate School of Korea
National University of Education in partial fulfillment of the requirements for
the degree of Master of Education(Mathematics Education) in February, 2007.
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