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Gifted Elementary Students’ Understandings about
Earth Systems and Environmental Problems
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Abstract: The purpose of this study is to investigate elementary school science gifted students’ perceptions about Earth
systems and environmental problems. A total of 28 students in the attached center for science gifted education to the
university participated in this study. Through the survey, participating students were asked to respond to their self-reported
knowledge level, the perceived danger levels, certainty, and tangibility of the selected 13 Earth environmental problems.
The DAET (Draw-An-Earth Test)-Checklist were developed and used to analyze the images of the Earth drawn by
students. Additional interviews were conducted to clarify the meanings and components of students’ image. Results
indicated that a total of 80 components regarding Earth systems, 11 components of Earth systems interaction, and 4
components related to Earth systems literacy were identified through the DAET-Checklist and additional interviews.
Regarding the students’ self-reported knowledge level, they reported that they were most knowledgeable about air
pollution, global warming, and water pollution. and they also recognized global warming, air pollution, and water
pollution as the most dangerous problem. Results indicated that participants were certain that acid rain, air pollution, and
water pollution were problematic, and that acid rain, air pollution, and forest desertification were tangible issues. It is
anticipated that this study contributes to understanding the elementary school science gifted students’ perceptions toward
the selected Earth systems and environmental problems.
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DAET Checklist

Advanced research on the

STEP 1 [— earth-science and earth system 1. Earth system composition
literacy A. Atmosphere component (ex air, weather, typhoon)
B. Hydrosphere component (ex sea, underground water)
STEP 2 | Checklist development and C. Geosphere component (ex, earthquake, volcano)
questionnaire selection D. Biosphere component (ex, animal, plant)
E. Human or human activity component (ex cultivation)
Research about earth-science and F. Spacesphere component (ex planet, moon)
STEP 3 [ earth system literacy G. Cryosphere component (ex, glacier, south-pole)
2. Interaction of the earth system
STEP 4 Data analysis and synthesis A. Interaction or influence of the internal sphere

B. Interaction or influence of the external sphere
C. Interaction or influence of the sphere between human

Fig. 1. Procedure of Research.

3. Earth as the system

aale] 2 FIARA ] e }e¥sic). A. Understanding on the earth as the system
=l

42
el ?—]';ﬂ o]]/q Zl:@?—] z]—_,Ej_O] e /\EU\] 8L 4. Etc (Earth science literacy)
= A5 A. Aesthetic value of earth component

B. Value of earth component
C. Thanks consciousness component on the earth

74 H (DAET-Checklist)
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Earth Testi= Chambers(1983)°ll <]afl #|AJ€ 48k}
o] olmxE )& WA(DAST: Draw-A-Scientist HkE HMEXEZ 2=A5le] 243590 o] AER| o)A

Test)?} Finson et al.(1995)] ¢J8] #AAE DAST- AANE AFIAEAEL 137K (3HH], EH7l¢u,
ChecklistDAST-C)Z 7122 3}ty A7A9] 7]1& AT, oY, AFedsl, duE G, AE

el et YS9l ol AP A3l DAER & 4%, 1ERE 09, 0FF vh, FORAEA
C'E ) Sl BHEAE Ao R ATA W 09, EF 0, 247 o8, dukpels, HYaF

| 820 AAL P, ATAL FEAE, A2 N G A7BY BAS B TaSn
dogxol 2, 7E} yRE FEIY. A (Riechard and McGarrity, 1994; Riechard and
QA4S 71Ho 2 dlo] zhzbol thsle] Ao =w ¢ Peterson, 1998; Lee and Fortner, 2006).

Bajol o] 04 10K ARHAT LD AT ARAE ) A 9Pom FEH] Uk A W
o olsf JEE sk AEE AL AT A FRAIME 1T B BAG O 5]
She AE7L 3 A - e AsA) 107e] A2 Qalske AASED A7l thel 2Eas)

A he HEES oistel 24 99 APel ABYS 3, 5 DAE HEE Al SRSES Ay
BYES 430w ARl xddd weh sl Holth T oA e 7o) @4%A ol &

A%E stk /HEE DAETCY AR d=e A43 AF sFsAdl dal ALt 25398 9

Fig. 29} 2t} ol§ Bol, S| 2@ AFA] A SAEA Aad A FAT AR 71sA

WE 7o BHL 7} §9)04Se] BEE AFE o A% AR 2AL A dlolglzy 713 59 HaE
Aot 7158t 53 F7149 49e sk,

AT AH7SAL M3 ATS s AR

XFr‘%%’-EIﬂ OlAl =AL MEX| AE EFshs Wyoz AREESTHLee, 2000; Lee

F SHIE QA FALE $5te] and Fortner, 2000; Lee, 2003; Lee and Fortner,
Lee and Fortner(ZOOO) 2]3 Lee(2003)° <J3 7 2006). 5o gk £ Lee and Fortner(2000)0]

Do) Ao A= o] A XS DAET Checklist DAET-C)Z} 8 519t}



676 TME - 0154 - 197 - 2K

ofeliA AAEL HF

I AF 7Fs digt SEe] HdEe 7lf°
A A L|(CT), EFH/AGL|(UT), FH/AE
2T, FFEAFZTHUNZE EFstd w43
o} mRge g s Gal A AFEAEEAet 1

olfrell thall Attt

iz 8 # 24
AA ] gk 253G A FAYE ol A=E
Gotr7] 913t Aol tist om| A& wiA]of 12
Al 3= DAETYS] S ARgslith. SIS
AFA} HEE 7 Ao Ao digk FAEC]
A7Fe a8 %2 slgith DAETS Ea 287 A+
o} AAE omA| oA YEhks 849 A dis)
Ae e FAXDAET-C)E ARSste] RIEE X

gt 714 A AsE FHEAL, TES
Ao Wgg B3 sEe] aHY 8l dis)
[ gelsldt. thEo 2 DAETE #4943 &
ARAE Foiste] AEAwA ] tist gAES] <l

o
Ho
4 :BF A 9% Zze $4S PSS
oIl i, TR,

AR,

o w2
ol

A7 Z

FSo] X[TA 0 chst |6H
MEe] 7id a8)7] €5 Sal Eds A7AP
ﬂé." X*W 7Ur ‘Al*EJ_i*H A

ozl S AYJsta AFA ]
T E& 39 W 807H, ZHLHM deAE A4
FoAA 1N, A7 A AE FGolA )
91 J(eayso] BAYATHTable 1). HYES] A
gk o A|(DAET)®} He AFEA Az A
A3 YellA Mz dsaesia Js 54,
714, B, Ad 53 e 78 84E Idehe

il BT Aages ti A AsgAe
2 A E L
Al AN 33}

Xi7Ale] 74
AR BE 8ne) 3% ofF, KL, A7, WE, 9
z‘sﬂ 1,}]6]] OP/H ;(]x] 5o oz 1,}5}14;} 61—/@9]
AT 3R Y AE AR, 719, S50 BE 2
&8 BT FHAGOM, A7 s gnE wE
a3 oA AT Uis e, @S 1POE
ERskrta siirkFig. 3). ohgel, Al e,

S, WE, AE R MR UL FO2 T
st £ B Q4] AS thiEo] wir), FE
Zigi =8 A 7q ]/]'ﬂ'})\—l—- ]0]"1‘14' 70}, Ho]o]— >

of gt AL A W= AR e S
A7} a9 1%1011 sl zHzte] QA5 HEsiA Bt

Algh e Y82 ofefob itk Hw W
&2 AuEd a3 iR E A7 yRet 9
5o e YWREERE sl a4 ages

ATAE: X0l CishAl J2lE D22k 3HE M Of 42i0]
MY HY S9L?

A A ZH0| A= O SO, fld= a2l Ao
A0 KT clojy HRZER0| OfEH EOlEAl 2
HAUOI2.

ATAE: XTre| oF 2H0IM gB0[2f A At ofA 0f

® 2fojH?

SHA: XITE 0IRD QU= 012, FHS.

SRR O, 38 2o XFE TMoke & 22 4ol

MEElE S T80 HACK e of oo
CheiA HsiE = L2

i

Z=ak
AL Oz X7e| 22E JRIM HiCke TS ¢
Off 915 U= 3k=H oA FA= 2ofsiL{?
SHMA: Shsoll © Rl= TS OB ik

Table 1. Students’ Understanding of Earth Systems Education for DAET-C

.. II. Interaction of the Il Earth as . .
Hem I. Earth system composition carth system the system IV. Earth science literacy Total
A B C D E F G Sum A B C Sum A Sum A B C  Sum
Fre. 80 11 0 4 95
%) 8 16 9 12 11 14 0 8421) 1 5 5 (11.58) 0 ) 2 2 0 @21) (100)

o] Ao & o] WA L Draw-An-Earth Test(DAET)2} ¥ 4 &1 th.



F00 00 U= o0 2. JYFHL. -

-
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Fig. 5. DAET drawn by student C
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Table 2. Mean scores and standard deviation of students’ self-reported knowledge and perceived danger levels toward the 13

issues (N=28)

9 knowledge levels M SD danger levels M SD
1 Air pollution* 4.19 0.79 Global Warming** 4.61 0.69
2 Global Warming 4.14 1.15 Air pollution 4.00 0.86
3 Water pollution 3.96 0.87 Water pollution 3.96 0.90
4 Oil Spills 3.89 0.97 Introduced Species Loss of biodiversity 3.90 0.90
5 Trash Disposal 3.81 1.00 Ozone Hole 3.82 132
[ Acid Rain 3.78 0.90 Oil Spills 3.79 1.10
7 Introduced Species Loss of biodiversity 3.70 1.17 Trash Disposal 3.71 1.08
8 Deforestation 3.64 1.25 Deforestation 3.57 1.07
9 Soil Erosion 3.52 0.94 Soil Erosion 3.54 0.88
10 Ozon Hole 341 1.31 Acid rai 3.46 0.79
11 Pesticides in Agriculture 3.30 1.03 Pesticides in Agriculture 3.04 1.04
12 Influx of exotic Species 322 1.09 Influx of exotic Species 2.92 0.85
13 EL Nino 1.54 1.14 EL Nino 242 1.17

*: Scores were measured with a 5-point scale where 1 means no knowledge and 5 means very knowledgeable.
**: Scores were measured with a 5-point scale where 1 means no danger and 5 means very dangerous.
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