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Characteristics of Science High School Students’
Understanding about friction acting on a rolling object

Sangwoo Ha’
Gyeonggi Science High School for the Gifted

Abstract : The purpose of this study is to examine the characteristics of science gifted students'
understanding of friction acting on a rolling object, and to examine the implications of teaching methods
that can be derived from them. For this purpose, 48 students in grade 3 students who take advanced
physics classes at the science high school for the gifted were asked to answer three questions about the
friction problems. As a result, students' responses were divided into three types: rule, none-rule, and
calculation. In addition, students of the rule type have difficulty in reasoning about the friction by using
friction rules. We believe that students will be able to reach a deeper understanding of friction if we
teach them to correctly infer the direction of friction without using friction rules, along with a strategy
to emphasize relative motion in contact.

keywords : Gifted students, Students’ understanding, friction, rolling object, rule type, none-rule type
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Figure 2. Friction acting on a disk placed on a plane
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Table 2. Categorization of students’ responses about question 1
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Table 5. The number of responses about all the questions of this study

=3t
o 1 2 3-a 3-b 3-c
3
Tr O
TABE 5
TR 1
IR R=V, 7
YA 26 28 21 24 15
=S ReR=1 11 0 0
A 1 7 11 4
ALt F 0 0 1 1
ne 2 0 9 13 17
Aere 56.3% 83.3% 75.0% 72.9% 58.3%
== (27/48) (40/48) (36/48) (35/48) (28/48)
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