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Abstract

A Study on the Analysis of Errors on
the Graph of Quadratic Function

- on the basis of the function unit of the third year middle school -

Sung, Jong Gi

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

Supervised by Professor Kim, Won Kyung Ph. D.

The main purpose of this study is to research the types of errors on the graphs
of quadratic function in mathematics textbook of the third year middle school
students, and to analyze the reasons of those errors, then to show possible
answers.

For this purpose, two questions were set as follows;
(1) To analyze the types of errors according to the learners capability divided
three groups such as high, middle, and low achievers in solving the quadratic
function of the middle school mathematics textbook.
(2) To analyze the reasons of those errors and to suggest the better solutions.

For performing this research, 252 students of two middle schools in Kimchon
were selected as subjects. And they were divided into three groups such as high,
middle, and low group on the basis of their mathematics grades at the final
examination of the first semester in 1999. The research paper for error types was

- 62 -



designed by considering the degree of difficulty of 5 textbooks used in the middle
school. It consisted of 5 types of quadratic function graphs, and each type has 4
questions. After the students were tested those questions, the types and reasons of
errors were analyzed in detail on their answer sheets.

Error models fall into four divisions- the fallacy of not using given materials,
that of not interpreting question correctly, that of not using properly definitions or
principles, and that of technical skill. The rate of the correct answers and the
errors on each type of quadratic function were shown as percentage

The results of this research are as follows :

First, the rates of fallacies that happened in the process of solving the quadratic
function graph are shown as follows; the fallacy of not using definitions or
principle properly took the highest 37 percentage, and that of interpreting
improperly took 31.1 percentage. The fallacy of not using the given information
properly took 21.7 percentage. At last, that of technical skill took 10.2 percentage.

Second, it was shown that students generally made mistakes most frequently in
the case of how to use definition or theorem properly and how to interpret
questions correctly. The errors which came from the lack of technical skill also
happened frequently.

Third, the students who had low grades showed the tendency not being able to
solve the next level because of their poor reasoning ability.

Fourth, it is desirable to use 'algebra’ and 'function’ together though we explain
one of them. For example, it is also so useful to explain the graph of function by
using algebra or using both of them together, because many students had the lack
of capability to interpret a graph, signal, and equation. In the case of explaining
algebra, it is also very useful to teach students by using a graph to make them
understood algebra from the graphic view.

Fifth, when we teach students about the graph of quadratic function it is also
desirable to explain and interpret it focusing an apex.

* A thesis submitted to the Committee of the Graduate School of Education
Korea National University of Education in Partial Fulfillment of the requirement

for the degree of Master of Education in February, 2000
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