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ABSTRACT?"

A Case Study on Teaching Multiplication and Division
of Fractions to Underachievers in Mathematics

by Using Cuisenaire Rods

Lee, Ji Mi

Major in Elementary Mathematics Education
Graduate School of Education

Jeju National University

Supervised by Professor Choi, Keunbae

The purpose of this study was to analyze the teaching of underachievers
in mathematics using Cuisenaire rods, and effective teaching methods for
understanding the meaning of fractions. Through this study, student errors
with fractions operations can be corrected in the math classroom, and
recommendations for teachers teaching fractions are provided.

By analyzing the 2009 revised national curriculum and grade 56
textbooks, 25 problems of pre-testing that was developed by researchers
were given to 164 6th graders in S Elementary school, Seogwipo, Jejudo.

Among them, three students who were in the ‘under 10% group were

* A thesis submitted to the committee of Graduate School of Education, Jeju National
University in partial fulfillment of the requirements for the degree of Master of
Education conferred in February, 2017.
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chosen to be underachievers in mathematics. Next, the incorrect answers
were analyzed by pre-testing and an interview. And then, those three
students learned multiplication and division of fractions using Cuisenaire
rods during 12 lessons. This process led to consequential effects of the
study.

First, the common error types that were presented by underachievers in
mathematics appeared to confuse the calculation method of multiplication
and division of fractions. When solving the division of fractions, students
calculated  (fractions)x(natural number) or (fractions)x(fractions) by
multiplying the inverse of the multiplier. Or, when solving the multiplication
of fractions, they did the division of fractions without changing to the
inverse : the denominators were multiplied with each other, the numerators
were multiplied with each other. In addition, all three underachievers in
mathematics who the researcher had taught felt tired of math mechanical
exercises, and showed a negative attitude towards math. The causes may be
a 'lack of mathematical thinking’; math mechanical exercises without
understanding the concept of multiplication and division of fractions.

Thus, in the 12 lessons designed to get at student’s understanding of the
meaning of fractions and the situation of the fractions operation, students
solved minimal problems and utilized Cuisenaire rods to gain a motivation
and mathematical thinking

After the 12 lessons utilizing Cuisenaire rods, all three underachievers in
mathematics got a close achievement to 72.6% which is the average of
pre—testing. One of the students got over 90%. The most remarkable change
1s the change in attitude of the students who had very low self-esteem in
mathematics. They also tried to understand the meaning of fractions and the
situation of the fractions operation.

However, because there were a variety of ways to utilize Cuisenaire rods,

students had unexpected interpretations, and felt rather confused while

- 100 -



solving the division of fractions. In the case of division, students could
calculate the result by comparing the basic rod and compared rod, or by
counting how many compared rods can be included into the basic rod.
Therefore, a teacher who wants to use Cuisenaire rods should teach the
application method of Cuisenaire rods with discernment.

Through this study, when it comes to teaching fractions operations to
underachiever in mathematics, using Cuisenaire rods was a very effective
method. It could help students to find out the result visibly and manipulate
concrete materials. However, it 1s highly anticipated that standardized tests
should be developed for accurate diagnoses as well as more effective
teaching methods and activities to teach the division of fractions for

underachiever in mathematics.

key word : Multiplication-Division of Fractions, Cuisenaire Rods, Underachievers

in Mathematics
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