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ABSTRACT

Analysis of Fractions from Korean
Mathematic Textbooks and
of the Teachers’ Thoughts

Regarding the Meanings of Fraction
— Focusing on SMK and PCK -

Yang, Jieun

Major in Elementary Mathematics Education
Graduate School of Education
Jeju National University of Education

Supervised by Professor Choi, Keunbae

This study consists of two parts: The five meanings of fraction within
textbooks and the teachers’ knowledge regarding the five meanings of
fraction. In my research, I analyzed the teachers’ Subject Matter Content
Knowledge (SMK) and their Pedagogical Content Knowledge (PCK). This
study focuses mainly on understanding if the teachers taught fractions
according to the procedure of the textbook. I was able to do this by getting
an understanding of how they interpreted the meaning of fractions, and their
understanding of fraction in fraction problems. The purpose of this study is
to provide the basic foundation for the development and management of the

fraction in the teachers guidebook of curriculum and the teachers’ education

program.
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For the purpose of this study, research questions were formulated:

D How are the meanings of fraction in elementary school textbooks dealt

with?

@ What is the teachers’ Content Knowledge (specifically, SMK and PCK) in

elementary schools regarding the meaning of fraction?

In order to reach a conclusion to these questions, I have analyzed all
fraction parts in textbooks used from grades third through sixth. I also
created a fractions questionnaire, that was taken by one hundred teachers
working in Jeju's elementary schools. I reviewed reference books about the
meanings of fraction and analvzed the text books based on the reference
books for the first question. I used the problems about the meanings of

fraction’s (PCK) for the second question.

The conclusions drawn from the results obtained in this study were as

follows:

Firstly, as a result of the textbook analysis, it shows that it covers all five
meanings of the fraction in the curriculum, but it focuses on Part-Whole
fractions and Rational Numbers as Measures for explaining the meaning of
fraction. A Fraction is introduced by Part-Whole fractions. Since the third
grade, it has been using more and more of the unit fraction, and mainly
uses the Rational Numbers as Measures. Whereas, Rational Numbers as
Operators, Quotients, and rate are referred as a relatively small proportion.
There is not any specific explanation about other concrete meanings of
fraction except the meaning of Part-Whole fraction in the teachers
guidebook of curriculum. The meaning of the Part-Whole fraction is
essential, but is not sufficient to understand remaining fractions. If students

do not understand the five meanings of fractions accurately, students would
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have a difficulty of operating fractions and subsequent learning about
fraction. Therefore, it i1s necessary to have a deep understanding of the

meaning of other fractions as well as Part-Whole fraction.

Secondly, while looking at the teachers’ SMK pertaining to the various
meanings of fraction, all of the teachers that participated in the fractions
represent the meaning of fraction as Part-Whole fraction among the various
meanings of fraction. Teachers understand and show meaning of fractions in
the order of Part-Whole fraction, Rational Numbers as Quotients, Rational
Numbers as Measures. Rational Numbers as rate, and Rational Numbers as
Operators. This is because there is not much of an in-depth understanding
pertaining to Quotients, Measures, Rate, and Operators as compared to the
understanding of the meaning of fraction as the most fundamental core
Part-Whole fraction in the curriculum. It means that the teachers’
understanding of fraction can be viewed in a limited way to the meaning of
fraction as Part-Whole fraction. It can be assumed that such a phenomenon
is related to the fact that there is not a concrete explanation regarding the
meaning of fraction in teachers’ guide books. Therefore, some changes in the
teachers books regarding with meaning of fractions are necessary, in my

own humble opinion.

Thirdly, when expressing a visual model of the fraction as a Part-Whole
fraction, most teachers did not use a discrete quantity model that represents
discrete quantities. However, they used a continuous model, such as, a

region model and length model that represents continuous quantities.

Fourthly, teachers who have mentioned the meaning of fractions as quotient
expressed rational number as quotient only in the division into equal parts.
This is related to the meaning of the fraction as quotient to be learned from
the Rational number as quotient in the first semester in grade six. As a

quotient of the first semester of the sixth grade, five classes of six classes
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in the concept of fraction as quotient are the situation about division into
equal parts, and only one class is the situation about division by equal part.
In textbooks and teachers’ books, it should provide a broad experience with
division problems by equal parts in real life associated with rational number

as quotient from the situation.

Fifthly, few teachers described the meaning of fractions as operators, and
only four teachers accurately expressed fractions as operators through visual
models or pictures. This means that the meaning of fraction as an Operator
is unfamiliar to many teachers. However, there is no portion in the teacher’s
guidebook that explains the meaning of Rational number as Operators. In
other words, short explanations of Rational numbers as Operators in the
teachers’ guidebook that teachers refer to the most rarely provide
information related to helping teachers understand the Rational number as
Operators. I believe that these books should put more focus on specific
explanations that aim to help teachers understand the meaning of Rational

number as operators.

Sixthly, most teachers were not able to incorporate the whole unit while
implementing the Part-Whole fraction; there was not much room for
flexibility. Moreover, many teachers were only able to target one unit, and
only two teachers were able to represent all fractions by using the units as

a whole.

Seventhly, as I observed these teachers’ solution by finding a new length of
the rod through the given length of the rod, I also took the time to get an
understanding of their knowledge regarding the mathematical content. I was
able to conclude that the problem is solved through the unifying method
rather than the partitioning and iterating. The teachers that used the method
of the unification and formula could use the formal algorithm. In contrast,

teachers who obtained the length of the rod through the partitioning-iterating
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operation rather than the method of the unification and formula accepted

fraction flexibly not formally.

Eighthly, most teachers proposed the appropriate method about setting the
unit which is the important notion in Rational numbers as Measures. They
have taught the fraction in the number line by setting the unit of one
meter. Most teachers know inherently the method about setting the unit
which 1s the important notion in Rational numbers as Measures. It means

that teachers have effective PCK about Rational numbers as Measures.

Ninethly, teachers’ PCK about Rational numbers as Operator is not accurate.
In the problem related to the meaning of Rational numbers as Operators, it
proceeds to a Part-Whole fraction or Rational number as operator, and then
returns to a Part-Whole fraction. You can use the fractional explanation
method as a Part-Whole fraction for students’ understanding, but interpreting
all problems to be considered as Rational numbers as Operators only as
Part-Whole fraction does not expand the students’ and teachers’ concept of

fraction.

Tenthly, looking at the correspondence between the progress of fractions in
textbooks and the progress of the concept or meaning of fractions that
teachers think, most teachers think that fractions should be introduced
through Part-Whole fraction. However, the degree of agreement between the
order of textbooks, and the theory of the teachers when it pertains to

measures, operators, quotients, and rates, they are significantly low.

Eleventhly, most teachers insist they should teach the various meanings of
fraction because of usefulness in real life, mathematical thinking, correcting
misconceptions, follow—up learning, the sense of fraction, teachers lack of
knowledge, and leaning interest. The interesting point is the teachers who
describe the five meanings of fraction asserted that teaching various

meanings of fraction is necessary. It is a meaningful result in the teachings
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of various meanings of fraction.

Twelfthly, there are some difficulties in teaching the meaning of fractions
because there are many categories that teachers often times overlook. Such
as, ambiguity of semantics, teachers’ lack of knowledge, lack of information
regarding fractions, mathematical thinking and etc. The explanations of
fractions required by teachers include examples of various fractions in real
life and how to teach the meaning of various fractions in teachers’ books.
Difficulties in teaching the meaning of fractions felt by the teachers directly
affect the teachers’ PCK, which also affects students learning the meaning
of fraction. Therefore, we need a method of teaching the meaning of
fractions systematically, and we have to prepare an opportunity to think
about the meaning of fractions by looking at various situations of fractions

in real life.

Understanding the five meanings of fractions is the basis of the concept of
fractions, so it is an 1important factor that influences the relational
understanding of the four arithmetic operations of fractions, the fraction
scheme, and the flexible sense of fractions. This must be described explicitly
in textbooks and teachers’ books, as it does not naturally form and learn

with students and teachers.
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