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Theoretical Review on the

Meaning and Importance of

Autonomous Inquiries for the Gifted in Science Education
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(Abstract)

This study was designed to raise the quality of education programs for those gifted

students in science education. The authors suggest the importance of autonomous inquiries

amongst various activities for those gifted in this study. For this purpose, we identified the

meaning of autonomous inquiry by comparison with the open inquiry and presented the

importance of the autonomous inquiries with the aim of the gifted in science education. From

this, we emphasized the necessity of program development to cultivate the gifted adolescents’

independence, creativity, and autonomy beyond previous programs.
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"Scientific inquiry refers to the diverse
ways in which scientists study the
natural world and propose explanations
based on the evidence derived from
their work. Inquiry also refers to the

activities of students in which they
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develop knowledge and understanding
of scientific ideas, as well as an
understanding of how scientists study
the natural world. (p. 23)"
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Ask a question about
objects, organisms, and events
in the environment.

Communicate
investigation procedures,
data, and explanations to
others

Plan and conduct a
simple investigation

Scientific inquiry

Use appropriate tools
and techniques to gather
and interpret data

Use evidence and
scientific knowledge to
develop explanations

<Fig. 1> Tasks of scientific inquiry (Carin et al., 2005, p. 21)
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Teacher-Directed
(Guided)

Student-Directed
(Open)

Degree of Guidance

<Fig. 2> Inquiry continuum (Brown et al., 2006, p. 799)
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<Table 2> Comparison of school science and genuine science
(Watters & Diezman, 2003, p. 48.)

School Science

World Science

Problems are well defined and devised by
teachers, curriculum designers or publishers

Focus is on communicating content, facts or
on testing established theories

There 1s assumed to be a right answer to

a problem (failures are attributed to
methodology)
Science content is discrete based on

technical rationality with systems being
considered in 1isolation or clustered as
traditional disciplines

Individualistic focus, competitive, normative
assessment

Extrinsic motivation, rewards as grades

Problems are ill-defined and identified by
practitioners—problem identification is as
important as problem solution

Focus is on finding out the unknown or
generating theory

Failure is important as an outcome of
testing a theory—experience is the greatest
teacher.

Content is integrated and wholistic. Social,
economic and ethical issues are significant
considerations with reliance on skills of
persuasion and argument

Group focus, teamwork, collaboration,
authentic performance assessment

Intrinsic motivation, joy of discovery, social
status
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“Research proves that the most

effective human learning actually takes

- 41 -



4 FHABE BH9EaE Vol.32(2)

place in the context of real-life (coaching)®} 2=73& 1 (scaffolding)S A&
experience, not in classroom(Perelman, 3}l o1 o]F shao] zpAle] oA &
1992, p. 129)”

A " AX} Ags EHeA x4

QAEANA Do "o AAE, s
ypetehrel A AlAlel A 9] T Table
9o} 2o Fol7p gomm A AlA A
AYs] = Frgsolofop gt
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o =u4 Bed Aexe 27 A upebx] dEk A Eoll Al AlTEE A&
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249 BAE BURFoRA o4
H

ol

=}
J0 Y U o o ol

(scaffolding)& A8l Fofof &b,
How AA AANA 22 st

A= A4S F e 713, ada T

<Table 3> Elements of cognitive apprenticeship (Watters & Diezman, 2003, p. 50.)

Modelling teacher demonstrates the thought Teacher: 7 think that I would do it

processes in expert performance this way, let”s try this, I know how to
do it... I wonder why it is like that?

Coaching teacher focuses on helping with Teacher: You are going well, Nearly
problems while students are in the there,
process of problem solving

Scaffolding teacher provides external problem Teacher: Well first what do we know?
solving support which is slowly Z7he first step is to check-
withdrawn as students become
more competent

Articulation students verbalize or demonstrate Teacher: 7el/l me about what you
their own knowledge and have done? Why 1is it like that? How
processes in a domain do you know that is right?

Reflection students compare problem solving Students: How did you do it? I did it
processes with peers or adult ts way
model

Exploration students seek out independently Opportunity and encouragement to
new problems explore
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<Fig. 3> Inquiry continuum
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