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A Communication Structure of Science Gifted Students
Based on the Social Network Analysis

Duk-Ho Chung and Dae Young Yoo*

Division of Science Education/Science Education Institute for the Gifted, Chonbuk National University,
Jeonbuk 561-756, Korea

Abstract: The purpose of this study was to investigate the communication structures that science gifted students used in
small group activities, and to examine the relationship between communication styles and their achievement level. Eight
small groups,5 members in each, participated in small group activities, in which they discussed how to calculate the
average density of the earth. The communication structures and the achievement level presented in the group activities
were analyzed using Pajek, Ucinet 6.0. As a result, we classified the communication styles of science gifted students into
monopolistic type and co-ownership type according to the degree of dispersion of the interaction. We also classified it
into Dy* Ny type, Dy Ny, type, Di.- Ny type, and Dy - N type based on the density and network centralization of interaction.
The achievement levels of gifted students in their group work were affected by the density of interaction and the network
centralization in small group activities, not by the dispersion of interaction among the members of the groups. Therefore,
we recommend that teachers make the communication relevant to solving problem when they utilize a small group
activity in science teaching.
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Table 1. The information offered to the science gifted students for inquiry activity

Theme

Calculating the mean of Earth density

1. Internal structure: Crust, Mantle, Inner Core, Outer Core

Basic Principle

2. Materials of Crust: Granite, Basalt, Slate, etc.
Materials of Core: Iron, Nickel, etc.

3. The deeper in depth of the Earth, the higher in the density

Materials

Balance, Graduated Cylinder, Water, Granite, Basalt, Slate, Iron, etc.

1. What do granite, basalt, slate, and iron represent in reality?

Protocols for discussion

2. Why doesn't your teacher provide the rock representin mantle in this experiment?

3. How do you explain the difference of density between from experimentation and reality?
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Fig. 1. Communication network types of Science Gifted Students in small group activities [(1), (2), (3): communication frequen-
cies, communication network, hierarchical clustering of monopolistic groups, (4), (5), (6): communication frequencies, communi-
cation network, hierarchical clustering of co-ownership groups].
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Table 2. Communication structures of Science Gifted Students in small group activity (*: AF=Maximum Individual Frequency-
Minimum Individual Frequency)

Type Total frequency Member Individual frequency (%) AF* (%) Achievement

138(35.1)
121(30.7)

63(16.1) 115(29.2) High
48(12.1)

23(5.9)

292(28.3)

264(25.6)

174(16.8) 152(14.7) Low
162(15.7)

140(13.6)

Monopolistic-type 393

Co-ownership-type 1031
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Table 3. Communication network types of Science Gifted Students in small group activities (NC*: network centralization,
TD**: total dialogue frequency, ST***: problem solving time)

. NC* (%) Qs .
Group Density TD** Achievement
Out In NC Type (m)
1 9.65 31.84 6.14 25.70 Dy Nu 1031 48 Low
2 8.19 20.26 9.68 10.58 Du-No 954 46 Middle
3 6.88 28.73 18.44 10.29 Du-No 1056 54 Middle
4 5.96 2798 16.42 11.56 Du-No 985 50 High
5 8.81 32.94 5.44 27.50 Dy Ny 913 46 Low
6 5.77 41.04 8.09 32.95 Dv- Ny 643 31 Low
7 6.16 58.68 1.24 57.44 Di-Nu 522 39 High
8 2.54 27.83 16.21 11.62 D.-No 393 31 High
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Fig. 3. Case of Linguistic graph in the Dy Ny, type.
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