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Abstract
Gifted Middle School Students’

Awareness of and Ability to
Formulate Scientific Hypothesis

Hye-keoung Lee

Biology Education Major
Department of Science Education
The Graduate School

Seoul National University

The purpose of this study was to get basic data for devising
teaching methods to improve gifted middle school students’ skills in
formulating a hypothesis. The results of the study were the

following.

First, scientifically gifted middle school science students had an
awareness that scientific knowledge was constructed by scientists,
although incomplete and changed. However, they had a lack of
awareness that scientific knowledge was not created by scientists,
but was already existing in nature, and that scientists had an

incorrect perception that they were discovering scientific knowledge.

Second, almost all of the scientifically gifted middle school students
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thought they were well aware of scientific terminologies such as
hypothesis, prediction, conclusion, and assumption. However, many of
the scientifically gifted students could not distinguish the differences
between hypothesis and prediction. They also had difficulties
distinguishing between hypothesis and prediction in a specific inquiry

situation.

Third, in the ‘awareness of scientific hypothesis’, scientifically gifted
middle school students thought that the hypothesis should be based
on logical reasons and stated by showing the relations between
variations. They also thought that hypotheses was incomplete and

changeable, and should be testable.

Fourth, scientifically gifted middle school students could formulate a
scientific hypothesis as an answer to an inquiry to a problem. The
causal relationship between one independent variable and one
dependent variable was described and presented in a form that can
be verified. A reasonable basis for the hypothesis was also presented.
However, many students had difficulty in presenting a generalized

inquiry problem from a given inquiry situation.

Fifth, there was a significant difference between the statement that
"scientific knowledge does not change’. There were also differences in
formulating hypotheses about the ‘types of hypotheses as answers to
an inquiry question’, ‘types of variables in the hypotheses’, ‘frequency
of the experimentally testable hypothesis’ and the ‘types of evidence

for the hypothesis’.

In conclusion, we obtained an understanding of the awareness about
the nature of scientific knowledge, cognition of iInquiry process,
scientific hypothesis, and skills in formulating a hypothesis of gifted

middle school students. Therefore, there is a need for devising a new

3 o
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teaching method strategy to improve students’ skill in formulating a
hypothesis, and to has students experience an integrated process of

scientific inquiry.

keywords : nature of scientific knowledge, scientific inquiry
process, scientific hypothesis, ability of formulating scientific
hypothesis
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