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Levels of Reflection and Attainment of School Science Curriculum
Demonstrated in the Texts of Exhibition Panels in Science Museums:
Case Studies of Earth Science Contents at the Secondary Level
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“Department of Science Education, Chungbuk National University, Chungbuk 361-763, Korea

Abstract: Recently, the connection between science museum and school science curriculum has been emphasized, but the
frameworks for evaluating school science curricula are insufficient in terms of how much of school science curriculum
was reflected and attained. The purposes of this study are to develop a framework that can be utilized to evaluate levels
of curriculum that are reflected and attained in the texts of exhibition panels displayed in science museums. We developed
an evaluation tool based on the frameworks used to assess students’ achievement in the secondary school curriculum, and
we used the tool to measure the reflection and attainment levels demonstrated in the texts of exhibition panels about earth
science contents of secondary school curriculum in three science museums located in Chungcheong-do, central part of
Korea. Findings showed that the levels of reflection and attainment of secondary school curriculum in exhibition panels
about earth science contents in science museums were measured 38.7% and 2.82 points out of 5.0respectively. We hope
that the evaluation tool used in this study could be utilized to measure the levels of reflection and attainment of
secondary school science curriculum demonstrated in the text of each of exhibition panels in science museums.

Keywords: science museum, secondary science curriculum, text of exhibition panels, evaluation frameworks
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Table 1. Information about the museums
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Science museum

National Science Museum (A)

Dagjeon Education and Science
Research Institute (B)

ChungcheongBuk-Do Education
and Science Research institute (C)

Location Dagjeon
Date of opening 1990. 10. 09
Unit of organization National

Daejeon Cheongju
1999. 01. 01 1999. 10. 15
city province
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Table 2. An example of assessment standards
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Assessment Standard Scale

» Provide a vertical distribution graph of atmospheric temperature, and sufficiently explain the name of each layer and its

distinctive phenomenon. 5
* Provide a vertical distribution graph of atmospheric temperature and its basis for classifying, and partially explain the name 4
and features of each layer.
* Provide a vertical distribution graph of atmospheric temperature, and restrictively explain the features of the atmosphere 3
divided into 4 layers.
» Classify the atmosphere into 4 layers, but explain the name of each layer only. 2
» There is no explanation of classification of the atmosphere, or a summary only. 1
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Table 3. A case of assessment for exhibit
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Sign of area 070321
Achievement After observing many kinds of rock and classifying them into igneous rock, sedimentary rock, and metamorphic
standard rock, Classify rock in terms of its features.
Science museum A B C

Text of panel

exhibition
5. With classification of igneous rock, sedimentary rock, and metamorphic rock in terms of their size of grain,
regarding formational environment of each rock and composed minerals, the real-life examples are provided.
4. Classify igneous rock, sedimentary rock, and metamorphic rock interms of the size and color of grain, and
Assessment . . . .
standard explain their formational environment.

3. Explain the representative types and features of igneous rock, sedimentary rock, and metamorphic rock.
2. Explain the representative types of igneous rock, sedimentary rock, and metamorphic rock.

1. Explain rock.

Average assessment
score
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Table 4. A case of assessment for exhibit

Sign of area 080341
Achievement Understand that the Galaxy is composed of cluster, nebula, and interstellar matter, and explain the features of the
standard Galaxy.

Science museum

A B C

«QABHAY TN AN AN

o S A B0 10T A T i L
#4982 0k bR TUT A TU A4 U4 400

THREA AE4 et ey A4 38 U4 ded
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N BN s e e
(LR a
5. Explain features and distribution of the constituents showed in the size and shape of the Galaxy.
P P Y.
4. Explain the features of each constituent and the size and shape of the Galaxy.
Assessment . .
standard 3. Explain the features of each constituent of the Galaxy.

2. Explain the constituents of the Galaxy.
1. Explain the Galaxy.

Average assessment
score

4 3 1.5

o2 WEIHFL WSl JARE, C HeRtoA = 4 (one-way ANOVAYS AAISI99E) H71A; 457k
Fel&stel 29} el et Aetal glo]  AEmE 299 Bk o] YAEE 7T 54t
BE olg] FEoR wIHol MPHNATL B X 2 Ae 082 ST wEh ol
+ 3
X2 B

24 it ¥ oY

& A7 AR g B ke ATdeugs Sy HEE
g A 299] Al ofs) olfoifint. 1 Fare s Hofh WIS wheh A 7et &
bR ole] Akl ANES B & A d g A4 AWES S8 3 shddE 24519
Al ARE 2ARIeH, ATHgdeel ddshe oh SR WS At Wi Ads F 33
A AA AEES Adsle] AT, 2gx 2 e Jos ofd that AskH MA] AR wS
o Sole] Wd A dRRe] ARS BE A W vleE A Ao 212%, B A8l

slaL AN ES FA weh BAEIh R A 30.3%, C F3Rte] 242%% YEREOH, Bt 253%
#et 499 dd AN AR A8t wSHA ] 2 A5IS wigstar Utk aEda ArHet 1
A28t W-&A Al E}EH TRt 24 AEE e AAE & 23709 J9oz A ko] 522%,
ALg-319IT} B #8}Ho] 65.2%, C #8Ho] 43.5%=2 UERson,

Setus AE7IE AFHIAFAY] HAES M= B 53.6%E Z5IPS wIst e} v wke.
e AR F WkeTE AL § FrE T Hol 2 1 AFHE 1 e Ade & 19719 9

Ao 2 AAE

4

AA] AHES A 7 9o oz A Hskto] 55.6%, B F3ko] 38.9%, C 3}

3 rEAe Azel 7k AFE Ak AR Se] 389%E JeRtow, Wi d44%E w3
o Azl At 99 3wz Asie] dd & WGkl Mtk AAH R BkE W) Ao
AN AR Apast wgag vzl AH71E Fu %fﬂ et wsIge A WeAAE
of We wsAY EE s ST HEe] 38.7%% WISl SITKTable 5).

PPl we st NIYEe Aol Yok 4@ ol A7sheh o AN AR A, 71,

7] 9130 SPSS 12 FAl eI ol&d dPwt

195, 285] 0 Felow el waNY v



TieR I MA| MEES| wSny

Table 5. Exhibit ratio for earth science curriculum
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Exhibit ratio for earth science curriculum(%o)

Science museum

Middle school (N*=33) High school T (N=23) High school II (N=18) Total
A 7(21.2) 12 (52.2) 10 (55.6) 29(39.2)
B 10 (30.3) 15 (65.2) 7 (38.9) 32(43.2)
C 8 (24.2) 10 (43.5) 7 (38.9) 25(33.8)
Mean 83 (25.3) 12.3 (53.6) 8.0 (44.4) 28.7 (38.7)

*N: Number of exhibition contents about earth science

Table 6. Ratio of Earth science area exhibit

Science museum N* Geology (%) Meteorology (%) Oceanography (%) Astronomy (%)
A 29 20 (69.0) 1 (3.5) 0 (0.0) 8 (27.6)
B 2 10 (313) 9 (169) 4(6.5) 9 (14.1)
C 25 11 (44.0) 2 (34 2 (34) 10 (164)
Total 86 41 (47.7) 12 (14.0) 6 (7.0) 27 (31.4)
*N: Number of exhibition contents about earth science
=5 AHEgt). e ugl ZF JY9 A H Table 7. Means of each science museum
£9] —'—%’2‘1] X]'Ov ]‘ ]4'7(] ! xﬂZﬂ o7 A loggﬂ]o] Science museum N Mean SD
41.7%= 7P 8ol 28kl AL, 71738 90] 14.0%, Middle school earth science 7 321 091
| FF o] 7.0%, AFHTo] 314%= ;(}Z] 3t High school earth science I 12 417 102
A . .
‘ZiE]-(Table 6). High school earth science II 10 4.15 0.78
Total 29 3.93 0.98
Middle school earth science 10 2.30 1.23
NeIA CEF &= HAM
;:T I':: :E ;-_l': = o 1] TR High school earth science 1 15 2.57 0.96
W7t =TE olgste] agabgel W wd A B High school earth science 11 7 1.93 1.30
Al ARSIt Bt B7F A5 47 o)l Total 32 234 LI2
o1 FYJ S| N . .
o A= JH‘T‘—'_ ;d}\] & Ué“?—o] 3} 6Rq 7 Hu‘“’}' 32 Middle school earth science 8 2.06 1.23
AF 7oA 8Fete A 5L xEEA 2 c High school earth science 1 10 195 123
O]}B]'o = :rLi_“;g' oz & Shek 73‘[“1}—1— B _/r: 9}1\1’ High school earth science 1T 7 2.50 1.50
3 WY A ARG s2om, 29 olstY A Total B x4 18
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G} bz A B Wy} A
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39302 7 ]’ l_,—_v':‘ﬂ] L]-EP/POD:] Jf]'?ﬂ'-"]' B = 327H High school earth science [ 37 291 1.37
HrZlA HaE 7 A5 2342 RS vl High school earth science 11 24 3.02 1.50
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Table 9. Means of each area

Area N Mean SD
Geology 41 3.04 1.48
Meteorology 12 229 1.37
Oceanography 5 3.70 0.97
Astronomy 28 2.57 1.15
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Table 10. Attainment level of exhibit contents

Table 12. Result of multiple comparison of each science
museum

Science Science Paired

. Standard
museum museum  differences error

(k) (s) (k-s)

A B 1.587* 0.288 0.000
C 1.791* 0.307 0.000

B A -1.587* 0.289 0.000
C 0.204 0.300 0.795

C A -1.791* 0.307 0.000
B -0.204 0.300 0.795

*Paired differences were significant p< .05
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Grade Geology Meteorology Oceanology Astronomy
Middle school earth science 2.29 2.50 4.00 2.64
High school earth science 1 3.54 2.83 3.00 2.50
High school earth science 11 333 1.00 425 2.75
Table 11. Result of analysis of one-way ANOVA
Analysis standard Sum of squares dar mean squares F p
science museum 54.616 2 27.308 21.619* 0.000
grade 4.220 2 2.110 1.128 0.329
area 10.875 3 3.625 2.001 0.120

*Paired differences were significant p< .05
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