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Effects of the Planetarium Lesson on Students'
Understanding of Astronomical Concepts

Wansoo Kim!? - Hyunjin Shim!

'Kyungpook National University - Byeolmaro Observatory

Abstract : Astronomy is the subject that can easily draw students’ interest in studying science, therefore
plays an important role in developing scientific core competence. However, it is difficult to develop
spatial thinking that is required in understanding astronomical concepts through the classroom lessons.
Planetarium, along with the science museum, is one of the most representative informal educational
institution where astronomical concepts can be taught beyond time and space constraints. In this study,
we developed the astronomy education program that is operated in the planetarium and applied the
program to the elementary, middle and high-school students to investigate the effects of the planetarium
lesson compared to the classroom lesson. The duration of this research was about 8 months, and the
number of the students involved is 761, including participants of the 1 night and 2 days camps in the
Daegu National Science Museum. The newly developed planetarium lesson is comparable to the previous
classroom lesson of which topics are cardinal points, constellation, and the rotation of the earth. Test
items were developed to evaluate the understanding of the astronomical concepts. The study was
conducted based on the pre- and post-test with non-equivalent groups design comparing classroom and
planetarium lessons. The results of this study are as follows. First, planetarium lesson is more effective
for understanding astronomical concepts such as the cardinal points, earth's rotation, and the
constellation than classroom lesson. Second, planetarium has a positive effect irrespective of gender and
previous knowledge. Third, planetarium for high school students has the same effect as additional
observation activities followed by the classroom instruction. Therefore, planetarium can be used as an
alternative, effective tool when night observation is not available. In summary, planetarium is an effective
tool that helps students to understand the astronomical concepts.

keywords : planetarium, astronomy education, informal education, science museum
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Figure 1. Example questions of pre- and post-test on astronomical concepts

for 4-9th grade students
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Figure 2. Example questions of pre- and post-test on astronomical concepts

for 10-11th grade students
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Table 8. Pre- and post-test scores for individual test items
s At N Mean Std. error t D

3] 347 2.64 1.45
AR o -508 612

A f 7 414 2.69 1.32

(RA) ‘ Al 347 3.28 1.18
ALS 4.042 .000"

= A4 414 2.92 1.26

A 347 0.99 1.79
AA 1.813 .070

Hxhe =A 414 0.77 1.64

(FA) B} Al 347 3.15 2.17
ALS 7.931 .000"

= =5 414 1.89 2.19

A3 241 4.17 1.26
AHR = 1.253 211

1) =7 340 4.03 1.30

(255 ] Ad 241 2.86 2.48
ALS 3.071 .002"

k= ZA 340 2.22 2.49

Ay 106 2.45 2.51
AR -.301 763

A= Ex 74 2.57 2.52
(215) A5 Ay 106 2.43 1.67 013 990

o EA 74 2.43 1.60 ' '
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Table 9. Two-way analysis of variance on the different lesson methods and students'
gender: Case of the 4-9th grade students

AN Sum of Squares dar Mean Square F D

2 1809.977 1 1809.977 33.405 .000"

e 10.828 1 10.828 200 .655
2 x dd 19.323 1 19.323 .357 551

QX} 31263.170 577 54.182

S 274594.875 581

Table 10. Analysis of covariance on the different lesson methods and students' gender:
Case of the 10-11th grade students

ENPAY Sum of Squares dar Mean Square v p
AP AT ,,
(Zw=p) 126.108 1 126.108 4.280 .040

Ry 316.188 1 316.188 10.732 .001"

o 102.618 1 102.618 3.483 .064

A x gd 5.895 1 5.895 .200 .655

QA} 5155.978 175 29.463

S 76839.688 180
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Table 11. Analysis of covariance on the different lesson methods and students' prior

knowledge level : Case of the 4-9th grade students

AAX Sum of Squares dar Mean Square 7 D
A B 455.674 1 455.674 9.247 002"
(ZTHF) ' ' ' ‘

EaXss) 432.162 1 432.162 8.769 .003"

2 119.484 2 59.742 1.212 .298

24 X 25 184.035 2 92.018 1.867 155
QX} 28286.898 574 49.280
S 274594.875 581
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Table 12. Analysis of covariance on the different lesson methods and observation
activities : Case of the 4-9th grade students

S Sum of Squares dr Mean Square i %
AR At *
(=) 2738.793 1 2738.793 55.291 .000
> 550.244 1 550.244 11.108 001"
nE 152 1 152 .003 .956
24 X A5 72.001 1 72.001 1.454 228
QAL 28531.446 576 49.534
7 274594.875 581
*p<.05

Table 13. Two-way analysis of variance on the different lesson methods and observation
activities : Case of the 10-11th grade students

AA Sum of Squares dr Mean Square F D

>4 150.291 1 150.291 5.406 0217

= 351.913 1 351.913 12.659 .000"
24 X = 291.346 1 291.346 10.481 .001”

QX} 4892.501 176 27.798

o 76839.688 180
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Table 14. Post-hoc test about the effect of the observation activities and the lesson

methods on the post-test score: Case of the 10-11th grade students

o 112N Mean Std. error F J2) Scheffe
AAEHGH+4=E (a) 20.93 6.56
ﬂxﬂ%og} (b) 20.66 4.70 9.529 .000" a,b,c>d
DA+ =E (c) 21.67 4.19
oAl (d) 16.12 3.98
*p<.05
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