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Analyses on Elementary Students' Behavioral Domain in Free Science
Inquiry Activities Applying a Brain-Based Evolutionary Approach

Kim, Jae-Young : Lim, Chae-Seong - Baek, Ja-Yeon'
(Seoul National University of Education) - (Seoul Singye Elementary School)*

ABSTRACT

In National Curriculum of Science revised in 2007, ‘Free Inquiry’ was newly introduced to increase student's
interest in science and to foster creativity by having students make their own questions and find answers by
themselves. The purpose of the study was to analyze characteristics deployed in the processes of elementary
school students' free inquiry activities applying a brain-based evolutionary science teaching and learning
principles. For this study, 106 the fifth grade students participated, and they performed individually free inquiry
activities according to a brain-based evolutionary approach. In order to characterize the diversifying, estimating-
evaluating-executing, and extending-applying activities in behavioral domain, the free inquiry diary constructed
by the students, observations by the researcher, and interviews with the students were analyzed both quantitatively
and qualitatively. The major results of this study were as follows: First, the students preferred basic inquiry
process skills and the majority of the students selected observation as a major approach of their inquiry. The
reason was found to be that they were accustomed to only typical basic inquiry skills which is frequently
presented at textbooks and regular instruction and didn't have appropriate experience for using relevant integrative
inquiry skills. Second, most of the methods diversified and selected by the students were confined to descriptive
explanation rather than causal one. Third, both of the science attitude and academic achievement were associated
with the number of diversified methods and the selection of appropriate method. Based on these findings,
implications for supporting domain novices in inquiry learning environments are advanced.

Key words : brain-based evolutionary approach, free inquiry, behavioral domain, inquiry methods, science
attitude, achievement
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Table 1. Procedures of free inquiry according to the teachers' guidebook and the brain-based evolutionary approach

Teachers' guidebook

Brain-based evolutionary approach (ABC-DEF)

- Diversifying inquiry topics or curiosity questions (A-D).

Finding question for inquiry

- Estimating and evaluating the inquiry topics or curiosity questions (A-E).

- Extending or applying the selected question to related areas (A-F).

- Diversifying possible methods to solve the selected curiosity question (B-D).

Planing and executing inquiry

- Estimating and evaluating among the methods and executing the selected method (B-E).

- Extending or applying the selected and executed method to related areas (B-F).

- Diversifying meanings inherent in the results (C-D).

Constructing report

- Constructing report.

- Estimating and evaluating the meanings inherent in the results (C-E).
- Extending or applying the meanings inherent in the results to related areas (C-F).

Presenting result of inquiry - Presenting result of inquiry
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Table 2. Analysis of diversified methods according to science process skills

Hy Va Da Dr Ge etc” Total

Process skills ~ Ob” Cl Me Pr In
Frequency 52 25 35 15 0
(%) 287 (13.8)  (193)  (8.3) 0)

1 10 15 4 1 13 181
06 (5 (83 @2 (06 (72)  (100)

9 Ob: Observation, Cl: Classification, Me: Measurement, Pr: Prediction, In: Inferring, Re: Recognizing problem, Hy: Hypothesis formulation,
Va: Variable control, Da: Data transformation, Dr: Drawing conclusion, Ge: Generalization
Y Science process skills not suggested in SAPA, such as breeding, cultivating, field-trip, and literature survey
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Table 3. Degrees of diversification (DD) and proportions of appropriate choice (AC) of methods by the science attitude and

achievement
Achievement levels
High Average Low
DD(Number) AC(%) DD(Number) AC(%) DD(Number) AC(%)
' High (B1) 3.0 674 (B2) 2.5 546 (B3) 1.8 23
Al:“;;‘:e Average (B4) 2.3 54.1 (B5) 1.5 485 (B6) 0.9 287
Low (B7) 05 50.0 B8) 13 322 (B9) 0.1 16.7
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Table 4. Degrees of concretization and the extension and
application of inquiry methods by the science
attitude and achievement

Achievement levels

High Average Low
High (Bl-1) 22 (B2-1) 22 (B3-1) 14
Attitude
evels Average  (B4-1) 2.0  (BS-1) 1.5 (B6-1) 1.2
Low B7-1) 05  (B81) 1.2 (B9-1) 1.0
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