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Day / Night Cycle Spatial Representation of Elementary Students of
Urban and Rural Area from an Earth- and a Space-based Perspective

Shin, Myeong-Kyeong - Kim, Jong-Young'f

ABSTRACT

There is no doubt that science -and, therefore, science education- is central to the lives of all (NGSS, 2013).
This manuscript focuses on ideas in astronomy that are at the foundation of elementary students’ understanding
of the discipline: the apparent motion of the sun explaining the day / night cycle on Earth. According to prior
research demonstrating that neither children nor adults hold a scientific understanding of the big ideas of
astronomy (NRC, 1996), understanding of concepts may base students’ progress towards more advanced under-
standing in the domain of astronomy. We have analyzed the logic of the domain and synthesized prior research
assessing children’s spatial representation from an earth- and a space based perspective to develop a set of
learning trajectories that describe how students’ initial ideas about apparent celestial motion as they take school
science can be build upon. In this study elementary students’ representations were compared by their resident
context including urban and rural. This study may present a first look at the use of a learning progression
framework in analyzing the structure of astronomy education. We discuss how this work may eventually lead
towards the development and empirical testing of how children learn to describe and explain apparent patterns
of celestial motion.

Key words: day/night cycle, earth-based perspective, space-based perspective

LM &2 ol dthe 5 3 FollA g A7 AA

of #AE Aolth AAk= A 719 #4 (earth-

el olo]Eo] gu s thyE Fetol wi¢ based perspective)] 2kl o}al, FAE -5 7[R %
& oy wHEE Fo| shjolt} o]y FHae % (space-based perspective)©] 2kal St & Y-S

O
-

(¢3

Al @l i AwE 7|Rte R dth 59 A zolafslr] fald = A7 71t B g - 719k
7o Z7t AHE Jvto g 3l vy whe ¢ AHS A 8 4 glojof ) I, TS
}ARE A ATE Ao $F B & WA L5 U S o] Ads o]l
9t A7) 17 WA W] siok Sish el A1 BAR AT /I B oRve o
A Bl b g A £ ek 5 Alsslolok dokPlumer & Knjok, 2010; Shen &
ZolA] vie] Womd ol H3 Aoz ek Confiey, 2010, S5 HE EAAY BAEG] &
o) A3 b o] Hebt A7 e BER A A AGeENT Akl 47, 1
gl O AR AT A g 0e B B4 Ao Sysel T4 B4 £ A
WE BRe dol ¥ ME WA 9o vEe w39 Agden wrhad sisdel drn 23

2018.8.9(& %), 2018.8.12(12 S 1), 2018.8.142~ S11), 2018.8.15(2 51
E-mail: brioguy@nate.com(Z &%)



A% F 9 Aoleh e AAE EAAGe
PSS B E4Eel AP B4
542 23 JEAE A9E gaye] 9

2 Aol 243 Exwou 25450
27 gk el dhel 71 B AT A
BN B EYS o7 HE7tE Dohun
A stgek. 2, 93k vol A7k ol 48 A7 9
Sk W AN deh Sl et BRI

F 71 B STl ek wAEE A
#HE o] Aduad da Fa £,
£A) AGq0] B F7 HA ol
A s s

IL 7 4

1. A7 oA

St e AHFAA A=A A
o AAEtE K258t 3, 4, 5, 631d 4 1004
< A7ttt 38hd 287 (147, of: 149), 43}
d 2579 (g 139, of: 12%), sehd 239(E: 131,
o 1034) 63hd 289 (' 149, of: 14%)o|th K%
%ﬂlcw} At o] w2013l A
, % 3983 PR gtuolth A HE
oﬂ 9\};_ _C,Lgx}o] 14-1’601] o] otq Héﬁog

L

A3k )3, ol A oz

w 0:1
2

=

2,

i

e o A -

o
I e
o
0
o =
S
Ho o
ol
o
=2 o =

ik
5 Wok Aok Eof gluk thRE g dhd e =
TAH glol dFH EU4E ] 22w
A7z 49t gud hdy, g ddse
Table 17} 2t}
B oo #ojat =
& 2007707 & ol %6}04 g5ttt 2007

N n&sHy = AT 2 -7 1;M A&
3 #43 AEE W2 sehd 18] 193] A
o} o] gtk A9 tiite] &= qES] 7
S ARe 129 FAHA7) N A g = 58
d3 63hd S-S 23 o] A7]= el o

Table 1. Subject of study

ZAA S EAA]
hd A
kil o il
3 14 14 8 7 43
4 13 12 11 14 50
5 13 10 13 8 4
6 13 11 8 8 40
A 53 47 40 37 177

ol
A%

T

2. S dol it 3ZH TA HA
2 91(2006)2] AN E W} vl Bk EA4
AAE fidtel Wt o] AYle olfE ould
frete AEs Eot 3 71 #RS, ATE
9 St A A vhe oheel BEe ojw3t
e ARen AT /% AWE B,
o] AWH/M= 23} 2P L aEA Fgozn B
TRFE Ak & 03?011 A% 37 2(2006)
ABHAE E8ot] F A9 v f
J 3 ZEAAAS AA s

=T —.uii 12 ‘oéoﬂ A A8}
Atk w3} dtef gk Tt 23S LolHy] 9%
HAE AAE F 42 AgE A ] fste] &
A A(2006)°] T FAES o &3t o] B4
£2 Table 29} £om, Y59 vyl vlo] A7]&
olfrol Wat ¥ XY FrES VIR Wt
a, 47ke] frEge] EAS BHoR A&t ol
Jojz whr & 3=l egich aen wIpA
HE W&ol F8ol HAE ZAE A
o} WA A& ‘SciBroSray’ 2 & o] WA
om ‘Scifro’ & FTat ZEZ3A0 o FE &

HlEta & 5 3l

A uehE Shee U3t ¥R £ Z=s
A EL Table 37} 2t} AP SHA = 2219
Hetas Awrtel] oal ZHEHAL

T 089 A== YeErIT Plummer and
Krajcik (2010)9] AT-ellA = =19 nIA = A F



<einze> A Ao 9 EN Ny 253459

S ol st X7 7| 2

Table 2. Spatial representation types code in space-based perspective (Nam, 2006)

= T EY FIEF T B3

A7k AR el o w3t yel Ak
SciEroSray”

Day exists only in the hemisphere with is illuminated by the sun rays because Earth’s rotation.
A7} A w3t o] Azt

SciEro”
Earth’s rotation causes day/night.
AF7F FANA B3} who] YR

AltEor
Earth’s orbits the sun.
Aot WA e Azt debA wdat o] A0k

AltEsdi
The distance between Earth and the sun differs.
B @ Atolo] A7) o] FaA w3t whe] AT

AltEmo
Earth moves between the sun and moon.
A7 %92 Bgeltt 2ol olFalA w3} vyl ATk

AltSMmo
The sun or moon move around Earth.
GA R QleA] w3} who] AR

AltClo
Clouds or weather conditions cause day/night.
SHER ¥AY Z=gep)d FHIL B

Nolnc
No response given or Not enough information in response to be able to code.

" aFAe] #AE Ygoly Fdo| WA Y AL

719k B o 2o Fdo] Wtort, fEjviet watA
A= AF7)¥ P ETE 5 719 FHe
Ao Fdo] Bokth AARE AFE 919 @3
o ZBANA vietE stse] Bge SukE He
Table 33 70| ‘Gra’e|H, thh H-Z31A] 9 ‘Glo’ 9]
HA ek 2uE Fdolgan & dvh wIA
M= g} o] FHE ‘OnG’E FdH ] Stk

HU

m. ¢35t #zt 3 =2

1. S} gho] M7|= ol st 3 7|4t
HENMe EM EA

SAYEo 7|0 FAoM o] vy} gl F7]
Wl i3k olal & v 2ol Z=ER ERE &
oIt} Table 4= 7} & S8 U3l YS9 &

= dAsHTh

w3} dto] A7]= Al oy 3 2
2§32 ‘SciBroSray’o]™, W3} Hho] AJ7]= A<l
of th3gt shdd ¥+ B F3F 2 v &2 Table

59 Fig. 1 9 Fig. 28} 2tk B4 A GoA = A

Z 0 2 SciFro(41%), SciEroSray(29%), Nolnc(11%)
$9 o= et 0% S50 Rt ol
B 9eld) tatel A7k A Atk
Fsksit). 38hd o)l 4 Nolne(28.6%), SciEro(28.6%),
SciEroSray(21.4%) =02 o] Ut} 48hdo]
M SciEro(36%), AltSMmo(24%), SciEroSray(16%)
To 2 Yehgt) 58hdol A= SciBro(52.2%), Sci-
EroSray(39.1%) 2.2 eIt} 63hdo) A SciEro
(50%), SciEroSray(41.7%) 2.2 el o] A3}
oAlA A7t A A Ble] Fgem vt Ho] A

71 tk(SciEroSray)$t A7} AR A G} o] A

Z1tKSciEro)E #etn A oA 1 FEo| AAH
of Ak =4 Ao A5 ghdo] FopdsE
ol F /el fF¥el B BoAlE A= & F e,
ol AN AAE Ao 25 T JEHL
2 32 qiegy e JoRE A 4 Sl

3, 4,5, 63 dd = %63 < Hlwsf B3

Sol o A vdel e Helc) ol
SSd 137] 199 A5 DolA 23t el A7)
& 919le] A7) Aol 9% Zoleh A2 W3



312 Z=SI8{TS H37H H33, pp. 309~322 (2018)

Table 3. Spatial representation types code in earth-based perspective (Nam, 2006)
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Table 4. Result examples of spatial representation in space-based perspective
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Table 5. The types of spatial representation in space-based perspective of the causes of day/night in elementary grades

(unit: persons(%))
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Fig. 1. The spatial representation types percentage of day/night

causes by elementary school grades in urban area.
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Fig. 2. The spatial representation types percentage of day/night
causes by elementary school grades in rural area.
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Table 6. The number of spatial representation types of space-based perspective of day/night causes by gender

(unit: persons(%))
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Fig. 3. The spatial representation types percentage of day/night
causes by gender in urban area.
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Fig. 4. The spatial representation types percentage of day/night
causes by gender in rural area.
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Table 8. The types of spatial representation in earth-based perspective of the causes of day/night in elementary grades

(unit: persons(%))
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Fig. 5. Representation types percentage of the sky viewed from
boundary between day/night above the globe according to

elementary grades in urban area.
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Table 9. The number of representation types of the sky viewed from boundary between day/night above the globe in gender

(unit: persons(%))
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Fig. 7. Representation types percentage of the sky viewed from
boundary between day/night above the globe according to gender in
urban area.
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Fig. 8. Representation types percentage of the sky viewed from
boundary between day/night above the globe according to

gender in rural area.
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Table 11. Comparison of spatial representations (R1, R2) between day and night in rural area (unit: persons(%))
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