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ABSTRACT. In this study, we surveyed pre- and post- perceptions of fourteen science teachers related to the atmosphere
composition of molecules with different masses by the developed test. As a result of the test, the teachers were classified into
two types of thoughts; One of them is considered the atmosphere to be a homogeneous solution, and the other is a thought that
the composition ratio of the atmosphere was not homogeneous considering the different weights of particles. The two types
were reclassified into three categories; one of them is considering large gravity effect, another is considering small gravity
effect, and the other is considering medium scale gravity effect. Total six types of thoughts were found from the pre-test. After
introducing crosscutting concepts which are related to the composition of atmosphere. The teachers discussed the phenomena
with the molecular motion by weights of atoms and temperature, the homogeneity of the solution of air in chemistry domain.
They also discussed with the relationship between mass and gravity and distance in physics domain. And the discussion
included distribution of the atmosphere, convection phenomena, etc. After the discussion, the teachers changed their pre-con-
ceptions to post-concoctions considering combined perspectives of gravity, mass, temperature, altitude etc. Through these
changes, we are able to confirm the importance of crosscutting concepts covered in various disciplines. In the integrated sci-
ence, we should help teachers to provide students with these types of thinking in order to form a coherent world-view and to
carry out inquiry thinking as an intellectual tool.
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Table 1. Information of the subjects

Category Teacher (Number)
Middle 6
School High 5
0~5 4
Teaching 6~10 3
experience (year) 11~15 2
16 and over 2
Physics 1
Chemistry 5
Major Biology 2
Earth Science 1
Common Science 2

ol A, =M e A 59, 12
A, A ekl A ths ti7]e] £ 9 di &
o] AdEA] Joto] dojuye Aoz, 3t
Mo S84& HolFe Zlojth AR HAL
oA Bd et dESe ATl 2E EES F
o et w2k g o] AAE AT 3ol AR HARE F
3 ARS 2] Q14 o] MBS dotE it A+ A2 K
staLo] tigkdof Aetstal Sl wARECIleH, o5

3t AR = Table 13} e},

hJ

e
ox

2 24 1o o

2

S A1
o
ROR o

ke B g BRE 9jete] Teta S AR}
191, BHAT 191, That w805 whAHY 29), @A WA} 18]

o2 FHE AR AW WA 24w A AR
CSAE AR B W ATolA FESIsHA AL

5T g v

2 ol gsto] HEAS AUsHAY AR} Feko A 47

o ARES vw

73t

Heoh HiBel SR0IM 719 A0 e mAISS
AFR Q1) T 2

G719 e ek WARES) At 2] 6744
g0 TR 2 ek A4 FHL 10kmsk 1000 ko] A

2018, Vol. 62, No. 4

Teacher D
Height 10km Height 1000km
° A A
° A ® A A o
° A
A e ° A ° A
° A °
A
A o e ° 4
PS A A a A. ° A
[ ] A [} A PY [ ] A °

olof sl WAL D] A S Fig. 10 A Al8FAch
£ A B ALY 2 thet 2ol

10 km 0JLHS] Z|HOIA= FHFHOIXIP FE10] FEHS T
215121 L}t 22 YRS 0| B EL T I FIFIE 20/,
HE Bef2E YR} 49| B ZA B 210/ YL

Cf. gret Z&6/7F 1:10/2tH T HIEE2 0/= &= LTS
FAIE Zlo/2fa 42fgt.”

B0/ 1000 km Z= &/H MY £2 HX/AE 7/ 2
Jpf 7Sl EAYSIAI 2, 1000 kmOjAf= F2/of IEH2
HOILE| 20 Z&H/= 22 Zo/ct”

3
F89] 10km #3202 Feo|
Fo WHEThT AZESEEL Q4 S Bl B AR A
sheba s Zlolth o= 3 £7 9] 10 kmo] T
AR o] nA L 3
(‘)_]_/\

Fig. 29 AASHIEE 1 RS B 2HE TRt ol A
ket

ol #L N0/, FYSII= 22 EHIFTS IR}
7} ZHH= £E0JC). ZI| 4 At FE0] OFF Hrt. m
A £0/0fl EHEHH |F EH LS 2 EAE ZH0/C,
= FHANAE BE F0/0I4 EA5H= R} #7F Z'TL.”

1000 km= ZZEAO| OILIEZ J/F9 2H9 ZFHES 1
2igt uff ofeffoll= /At o o #H ff= 2/Ate of o



2 St - g
Teacher H Teacher 1
A |
Height 10km Height 1000km Height 10km Height 1000km
A ° A ° o A o °
A o A o A o A A
A °
° o °
A A A ° A e
A ° A o A e A A ®
°
e o ° A
A ° A A A AA° A A | ©_ A ° A
° A ° e Ao A o. OA.QA A.A.A.A..A:
o
e L

Figure 2. Teacher H’s explanation of atmosphere composition.
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Figure 5. Teacher A and B’s explanation of atmosphere composition.
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Table 2. Teacher's pre-conceptions of atmospheric composition according to height

Atmospheric composition according to height Effect of gravity Teacher
o Medium D,E,F,G
Even distribution Small H
(Assuming a compound or homogeneous solution)
Large I
TP Medium C
Uneven distribution Small A B
(Considering separation by mass of particles) ’
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Figure 7. Expression of a textbook related to composition of atmosphere™
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Table 3. Teacher’s pre- and post-conceptions of atmospheric composition according to height

Teacher
Atmospheric composition according to height Effect of gravity - -
Pre-conceptions Post-conceptions
o Medium D,E,F,G -
Even distribution Small H )
(Assuming a compound or homogeneous solution)
Large 1 -
Medium C J
Uneven distribution Small A,B A,B,C,D,E,F,GK
(Considering separation by mass of particles) Less small - H,1

Large LK -
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Figure 8. Teacher H’s explanation of atmosphere composition.
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Figure 9. Teacher J’s explanation of atmosphere composition.
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