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ABSTRACT

Study on differentiated
instruction strategies of formal

proof

Kim, Chae Yeong
The Graduate School

Seoul National University

Ability grouping is a teaching method which considers ability and
characteristics of students. Thus ability grouping should be
applied with flexibility, considering contents of the curriculum
and cognitive levels of students. However, in Korea, ability
grouping is mainly applied through forming leveled classrooms
and maintaining this initial classification for two to three months.
Whether ability grouping has positive effects on students is
controversial, as many research results showing positive effects
but other research results telling a completely different story.
This study starts from recognizing problems, faced as applying
ability grouping to real classrooms, and necessity of analysis of
situations and methods that need ability grouping to solve these
problems. We set a hypothesis that within-class ability grouping
can supplement the shortcomings of current ability grouping and
keep the intent of existing ability grouping because within-class

ability grouping can be applied when it is necessary and
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appreciate opinions of students in grouping process. To examine
this hypothesis, we conduct an experimental lesson with
quadratic formula, which deals with formal proof, as its subject.
Thinking ability that enables generalization is important in
mathematical proofs since mathematical proofs are not guesses
based on some observed cases but justifications of truth for all
the cases that satisfy given conditions through mathematical
reasoning. In particular, formal proofs not only need
generalization in its reasoning but also use a language that
contains generalization in its nature such as symbols. Existing
theories classify levels of proof as follows: the level of observing
each case, the level of seeing the general in the particular, the
level of formal proof. Moreover, the theories say that it is
difficult for low-level students to understand a high-level proof.
Therefore, it is necessary to differentiate teaching method
according to generalization ability of students.

Firstly, in this study, we designed three levels of learning
materials based on the levels of proof. With these learning
materials, we conducted a preliminary experiment. Based on
outcomes of the preliminary experiment, we modified the learning
material and execute main experimental lesson. In the main
lesson, each student chose a learning material by himself/herself
based on the degree of understanding about prerequisites and
variables. The students who chose the same learning material
formed a group and studied derivation of the quadratic formula.
During the main lesson, students actively participated in the
group activity of deriving quadratic formula and they could
explain the meaning of quadratic formula with their own

expression. Furthermore, a teacher could focus on the students
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who need help when other students were working on leveled
learning materials. Finally, through additional interviews, we can
confirm that students were more satisfied when the level of

learning material matched his/her own level.

keywords : within-class ability grouping, formal proof, level
of generalization, root's formula of a quadratic
equation

Student Number : 2015-21601
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