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The Effects of Science Instructions Applying 3D Planetarium Software
- using the unit ‘Earth and Star’ for the 8th grade -

Jae-Joon Na, Jong-Bum Park, and Dong-Sik Kook*
Department of Earth Science Education, Chungbuk National University, Chungbuk 361-763, Korea

Abstract: The purpose of this study was to investigate the effects of instruction applying 3D Planetarium Software (Starry
Night Pro 6.0) in terms of the learners’ science achievement, changes of attitude (attitude toward science as well as
scientific attitude), and self-directed learning ability. Participants were 198 8" graders. This study adopted a quasi-
experimental research design in which experimental group was taught with 3D planetarium software vs. control group
with traditional lecture-centered teaching method for 6 hours. The effects were investigated by independent sample t-test
and paired sample t-test The results are as follows. The instruction using 3D planetarium software was more effective
than the traditional lecture-centered curriculum in science achievement and self-directed learning ability.However, there
were not meaningful differences in analyzing attitudes related science, the results that were so effective in elevation for
self-directed learning could be gained. Students were interested in instruction applying 3D planetarium software, which
was helpful for them to understand the content knowledge. Results showed that instruction with 3D planetarium software
applied was effective in 8" grade science learning,
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Fig. 2. conceptual structure of the unit “Earth and Star”.
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Fig. 3. Features of the surface of the moon.

Fig. 4. Sun’s surface (left) and total eclipse (right).

Fig. 5. Revolution orbit of planet and Mars surface.
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Fig. 6. The surface of Mars and Saturn.

Fig. 7. Comet and Asteroid.
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Table 1. The result of pre-posttest of science achievement

. Group
Inspection treatrment N Mean SD t p
Control 99 2070 4.858
P 0973 0332
" Experiment 99 1994 6.032
Control 99 773 3455
P 3.589 0.000%*
Ot Experiment 99 941 3.153
#4p<0.01

Table 2. The result of pre-posttest of science related attitude

Group N Pretest Posttest
treatment Mean SD Mean SD
Control 99 10338 8813 10659 12.469
Experiment 99 10469 10.703  107.33 12150
Total 198 10404 976 10696 1231

Table 3. The result of pretest of science related attitude

. Group
Inspection treatrment N Mean SD t p
Control 99 10338 8.813
pre . 0.935 0351

Experiment 99  104.69 10.703
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Table 4. The result of pre-posttest of self controlled learn-
ing ability

Group N Pretest Posttest
treatment Mean SD Mean SD
Control 99 13853 19274 140455 17350
Experiment 99 13301  18.760 140 17.998
Total 198 13577 19.02 14023  17.67

Table 5. The result of pretest of self controlled learning
ability

. Group
Inspection treatment N  Mean SD t p
Control 99 13853 19.274
Pre 2.040 0.113

Experiment 99 133.01 18.760
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