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Communication Status in Group and Semantic Network of
Science Gifted Students in Small Group Activity
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Abstract: The purpose of the study was to investigate the relationship between the communication status in group and
the semantic network of science gifted students. Seven small groups, 5 members in each, participated in small group
activities, in which they discussed the calculation of earth density. Both the communication status in group and the
semantic network of science gifted students were analyzed using KrKwic, Ucinet 6.0 for Windows. As a result, the
semantic network of prime movers in group represented more frequently used words, lesser rate of component, and higher
density than that of out lookers. It means that the prime movers have coherent knowledge compared to out lookers, and
they output more knowledge for problem solving than out lookers. Therefore, the results of this study may be applied to
evaluating the cognitive level of science gifted students and group organization for small group activity.
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Fig. 1. The construction process of conception network by the Spreading activation theory (Lee et al., 2010).
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(b)

Fig. 2. the schema that composed of network component through the spreading activation: (a) schema network of expert on
problem solving, (b) schema network of not-expert on problem solving (Sabella, 1999).
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Table 1. The information offered to the science gifted students for inquiry activity

Theme

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

Protocols for discussion

1. How do you measure the average density of the earth?
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Fig. 4. The example of Communication network in small
group activity.
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Fig. 5. Communication status of science gifted students in
small group activity (PM: Prime Mover, OL: Out Looker).
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Table 2. Communication status of science gifted students in small group activity (EC: Bonacich Eigenvector Centrality, DC:
Freeman’s Degree Centrality, nEC: normalized Bonacich Eigenvector Centrality, nDC: normalized Freeman’s Degree Centrality,
MnEC: average normalized Bonacich Eigenvector Centrality, MnDC: average normalized Freeman’s Degree Centrality, AEC:

nEC-MnEC, 4DC: nDC-MnDC)

Eigenvector Centrality

Degree Centrality

Type Group

EC nEC MnEC AEC DC nDC MnDC ADC

Ol 0.06 833 52.89 -44.56 30.00 591 29.834 -23.94

02 0.28 39.01 60.95 -21.94 150.00 23.44 39.69 -16.25

03 0.09 12.89 55.96 -43.07 60.00 8.02 27.65 -19.63

L(g)l]l;er 04 0.08 11.92 5421 -42.29 17.00 4.62 24.13 -19.51

05 0.18 25.00 64.08 -39.08 96.00 10.88 31.24 -20.35

06 0.33 46.97 6226 -15.28 173.00 37.94 52.90 -14.96

07 0.19 26.55 59.27 -32.72 133.00 13.68 34.94 -21.26

P1 0.61 86.68 52.89 33.80 252.00 49.61 29.834 19.76

P2 0.58 82.08 60.95 21.14 366.00 57.19 39.69 17.50
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Table 3. The characteristics of science gifted students in the
semantic network

Type Group Verbs ~ Components (%) Density
(0] 4 4(100.0) 0
02 26 14(53.8) 0.06
03 16 4(25.0) 0.13
Out 04 8 4(50.0) 0.29
Looker 05 23 10(43.5) 0.15
06 19 10(52.6) 0.07
07 14 8(57.1) 0.07
Mean 15.7 7.7(54.6) 0.11
P1 26 5(19.2) 0.22
P2 45 8(17.8) 0.22
P3 28 9(32.1) 0.29
Prime P4 52 6(11.5) 0.24
Mover P5 51 6(11.8) 0.26
P6 37 14(37.8) 0.09
P7 47 11(23.4) 0.09
Mean 40.9 8.4(21.9) 0.20
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Fig. 6. Semantic network of science gifted students about earth density.
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Appendix 1. Semantic network of science gifted students about earth density
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