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ABSTRACT

The purpose on this study is to identify how effectively experiential learning involving eco-activities
make changes in environmental literacy and scientific attitude of elementary students by categorizing those
activities into 5 fields of “marine”, “rivers”, “ecosystem”, “climate” and “recycling” and applying those
scheme specifically to Sth graders in a elementary school. The conclusion of this study is following.
Firstly, after scientific attitude are applied to subjects, a significant disparity was found between experiment
group and control group throughout all parts of environmental literacy. In the cognitive category, each
specialist concerning his or her own topic was invited to educate the students, and subsequently a positive
impact was detected in the category of environmental issue knowledge. In behavioral category, having
eco-activities made a significant disparity in all sub-categories of environmental function, active
participation, saving activities, recycling activities and so forth. Secondly, experiential learning involving
eco-activities made a significant disparity between the two groups in terms of Scientific Attitude, showing

effectiveness in all sub-categories except curiosity.

Key words : environmental literacy, scientific attitude, cognitive category, behavioral category, all

sub-categories of environmental

Received 28 July, 2015; Revised 10 August, 2015; Accepted 21 August, 2015
*Corresponding author : Kim, Young Gwon, Busan National University of Edu. 24,
Gyodae-ro, Yeonje-gu, Busan, 611-736, Korea

Phone: +82-51-500-7246

E-mail: dragon@bnue.ac.kr

“This study was supported by the research funding of Busan National University
of Education in 2015”

(© The Korean Society of Earth Sciences Education . All rights reserved.
This is an Open-Access article distributed under the terms of the Creative
Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/3.0) which permits unrestricted
non-commercial use, distribution, and reproduction in any medium, provided

the original work is properly cited.



k=1 JEI_ K‘”Q‘{OV\O' %ﬁ IAHO

O

O]"d% wd EH?WEECJ %%:% @ et
So] Holxth ]Ei?ﬂ 71*
].

O
TE
12
g
1
N
o
ap W e
2 Mo

l%’—‘z xﬂﬁlx—i-%ﬂ@ 7 A HAE A9
AAARQD FA R kol whet At AldEs
Ao R she ga Susol HH 1 FeAe
tleta ik webs 4 ZAES 7HM ot QHM
7)& 4 m&o] B asith AW
E2E9 B9 wHoz xgz}zsu\ﬂ
ggol Aol Tojgd Azddte P& 7
AE AT F e T89S 2o AHst
& F 27} ATKYun, 2008).
$(2010)°0 o5t S wa-e
ek & 2 ZAEAE

= =
< E3to] A Aldle B2 nge

0

l‘l
il
Lo,
o

:‘-111

b (2o ofnt
-ﬁo = ﬁL d R oo
rk?L
o,
_\"L_l,

i o et

= 2
oyt ol gk 1@ (o on

oY
)
rO
i
ofl
oX,
A=)
Jo 'S
< o
N
v L
0.

~
=
R o ro Ao

=2

T

¥

%0,

b

o Bl

—°|L

rir

__‘TL‘

o{l

JH

2

12

2

o

S lo Moo dn

o E SO
o, S ot N ox

fr w Ho
N o>
BN
El
Ho
o

()
S
S
89
o,
v
o
)
o,
=
Rl
[
o 30
lo
=2
b
olft
Lot
=
=
o
Lo,

A ISHY B0 DRl =t 207

) |_
QS S

o,
o
1o,
i
o,
El
o
o

¢
inand

ol
-
=)

_;E

ftl

il

i

onl

PO )

{o

frtl

e
re Al

= Zlojt} Lee(2006)\—
X]-Zﬂﬂ ‘ﬂ?l’% JAAI7]aL, B
ﬂ/\]—g] Z Q3 %deQ‘ ¢
22 ]

a ‘l}{j
o

o,
Hi

-

%O, o ml ¥o

¢

(o]
O
ol
S5

A }

oft
tﬂ

(¢}
—

> ot ox floh wT i

N Rl o

o
=

_l_: _qo l'U
1o,
. M
=)
)

ol
& o Rl \1
1o
of
>
fr
2l
Lo
)

ol N

iix

€>EE
% o
- il

(T ) oy o> dlo :

EFU{N'—E—?L
o fo o ® T o

=
_O‘Lo

JJr-o—Lx ul—
) ¢ %Xﬂ = "JV—}(blg 1dea)0]L]-
AA ol TE 91| Hh(Lee, 2011)
Park(2003)l] 2labd w3} EAo] ¥
82 78t vhof A
Wkl T}, g
AFE By
=

ot o o of ofy -4 X ok ) > O O
fhro o ffr D S ) o N X oo & fr iz Ao

s o ofy 2 ffr

2N
=
MR |
)

f
& T

P

g

>,

ek

al _1

o ©

rr

£ o
B ot

oM.
El

o, J:lO 1122
o
10k

o Kl
Ho
o,

i
Lok
o
(e}

rl

o,
L
lo,

% O,
o HE
o

oy ok gob pE

o
oy ot
onl
(2%
o
o
32,
(o
£

9_:
o
In
o,
it
o
o~
(e}

K

o
i
lo
ol (o | ox ox ro rir

<
i e
ol s,
Ho
1o
I

3

[

i)
K
e
it
=
K9
1% o
Hobor R
ils) ‘%
o “5‘
g
% w
i >

ik to
ol
N
rﬁ

2 odA], &7 el

R R CER
&2 59 7 o] BH(Jin, 2004;
Choi, 2007; Lyu, 2014; Hwang, 2014; James, A. R. &
Cruz, L. M., 2005; Altay, B., 2014; Pant, L. P,
2012). 222z shesel 8736 e eg A
=3k o gt Fo B g9l Qx4 - Ho

ﬁrd le]

r"‘N){

23] g Qe

1

A YFH ZWo) 23§/ FIE | RES i
ylol-S u/\ﬂgﬂok 5}‘“4-(Song, 2008).

gebd 2 ATE 94 B 97 249 A
%< B4 B0l A SN A Adstn =
2 % Qe 7192 AFse 254 B4a%
3} oA o] vl E 7 YoprozK @
& W] X B A AlFstuxt

of theh A7 #Ale] 442 va3 2ok



208

0,

Y
oy

ol
Plo
N

Az
ol
R

=3
e
)

ﬁo
Y

R
0SS

scientific

O,
: Pre test(environmental literacy,

Experimental ~ group
Control group

+ 01,03

712

L

T

A

w)x

o
=2

T

%

3

1 o

pud

o] w3

a4

XY

1
"o
R
ﬁo
]

o
T

attitude test)

AT

ol

—_—

oy
A=
ol
bl

"~

=
)
ﬁo
)

'X1Z

scientific

biek meb] ZEeE

Fig. 1. Experimental design
S

: Post test(environmental literacy,
attitude test)

. Xz .
* 0y, 04

sttt 27K

ANs

oz

73l

)

243

70°

=
L
~
o 2
vA
- 2
1m_rm.w
T
i % ol
B ok do
w
35 o ="
s o ™
o_awuﬁmﬂ
BT °
iy
e
T B E

Post-activity
stage

(Organization

Fig. 29} 21},

of results
and feedback)

[e)

T

3 2

)

field study
(Activity
Development)

o

Composition of

Field study stage

stage
Environmental

Preparation
(Planning and

Total
26
24
30

Control
group
13
12
25
o2 o]FojHH

=%

group

13
12

25
20131 5EHE 109714

Experimental

-

L

Male
Female

total
2

Gender

Table 1. Composion of the study

Aag 273, 48 o=

= A7

gl

2.

Evaluation

theory
Fig. 2. Environment-related field study flow chart

education)

ol g

=

Fig. 17} 2t}

1
.

AT A7

1

kel
ol

| s AN S

a1 9

€]



DA ) e
A7AE 87

ol

A

I} H2Es e APE AgtE FHet
‘_} o

AR g 2ol O e 8l ekda
£& AT AR BAY B0l WS
PAAEINE 23te] APGORH DALY <
A Qe o Pl 2L 2R

=4 = }‘1
S5d UeS Tldetel AYng Bol 39
& Edlz 843d RS 4, A, 288 B

o =

1 8743 ddE ARERAE FAR st A
I F4E AEEne DAt 44 #
S 53 A S FolEAY 844
w7k A g Bal Wad YEE F53l &4
g JFH o dre Aol

ARG B Wi B Aush 42 e
$5e 5o Aane Wz BAL%S W9
she Rlo] Bl AP oISl APE o] &
2R A, §397127), ISR, 98 a8,
UCC W] 5 Bal ARG 4ot - 03,
AU BHE B NE DSy Fomm 95 W
2 Helsha Rk 7192 AFA ABTEL
5o 5% 83299 A4, P9IH, 35
e &8 sk WA & & ok

o 87 B2 AR 4

@7 B AQAHe nx5eue A4 97
G #9873 825S Fnstel AATAA U7
Sl QuE 874 AFgFon P A9, o
%, 3, A, 715 2 4D ABE 5 4 FA)
g W3 BT WAE AT 3FUL o
$3io] ARGHS WAsgom, 87 B DA%
FHNE AG A9 A B2 Bl SRR
% 97 Qzets Aol A Yol
g % e Ay

4. A= H XtEAE| Y

7t 852% ANET

taA ety B0 O|Rf= =t 209

o] AFelA &4 4%e HAHETZE NAAEES]
759k Hols Z3ste] Simmons(1996)7F 7 <] 3
g nF 7

U} 2707 29), B AR AR

Ty

[\)
rO
e
I
e
Kl
wn
o 4
iy
=
(s
EaN
of
Ky
X,
D)
Sl
tlo
e
2
P

Table 2. Areal test configuration of environmental
knowledge check tool

No. of
- Measurement Content of :
Domain it questions by
Category Organization category
- Causes and solutions
of environmental
ollution q
: + Necessity an
Cognit Envirenment preservation methods
: al  Issues 17
Ve Yoowledee of ecosystem
& maintenance
* environmentally
friendly form related
knowledge
» Environmental
: improvement
Ertlt\lllurl(égm;ﬁ participation attitude

- Attitude in making
environmental issues 23

Affecti  Valyes
ve related choices

- Environmental Ethics
- Ecologist Sensibility

- Practical participation
to solve
environmental
problems

a * Ecologically healthy
Fri en}ély consumer behavior

Behavior Environmental

management
- Persuasion and
advice for
strengthening practice 20

Sensitivity

Environment

Condu
ctive

- Collecting and
interpreting
environment-related
material

- Decision-makingforso
lutionsforenvironment
-relatedissues

- Ecologically rational
problem solving
possibility

Environment
al
Function
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Table 4. Lower factor questions and reliability of
scientific attitudes questionnaire

Domain Cronbach's a
Classifi- Question Number of ,
Cognitive domain 952 cation Factors numbers items Cronbach’s o
Affective domain 737 Curiosity 1, 8, 15 3
Conductive domain 902 Openness 2, 9, 16* 3
Total 942 Criticalness 3, 10, 17 3
Scientific Cooperativeness 4, 11, 18 3
_ .909
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Table 5. Full test results for environmental knowledge
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Pre Post
Group N
M SD t(p) M SD t(p)
Experimental group 25 188.32 18.199 _073 243.80 24.390 6.904
Control group 25 188.76 24.106 (:942) 195.92 24.645 (:000)
Table 6. Pre-post results of the cognitive domain of environmental knowledge
Pre Post
Domain Category Group N
M SD t(p) M SD t(p)
Experi-
. Environmental 25 49.88 1327 593 72.64 9.481 7.519
Cognitive , mental
issues (.556) (.000)
Control 25 48.32 10.922 51.72 10.179
AHAIA 1S B T AT FHE ) IAA 999 A 23t
Hlw gl ), Aol Hlmyetd] vl &4 HArGe A= AEststd 87 #d Ag
¢ A7t Bt 04383 = Apol7t YEht ey & ghgo] BALGY] AR GGl nA = &It
AR oz golu|gt ajol7} = Ao BAF theto] £A48) & 2= Table 67 2t
o] £ Aol sRT® IHFaislth
AT o] Hlugdiy LG A AAH AL SRAHA N B FFow
g AFHANA 22 HFEE 478831 2hE TAE ] glom AR A AdFThe] A
gglon, fovla Aol Y Ao ekt 47b 034 ¥ Uehgou BAMeE T gu
o} olsh gol APl MmPBuTt A2 7ol N Ael7} gk
o B A7} B Jehder BAACR & A% AX F AT 48w B3 4
JuG AolE Mol AL B4 B AYLE S vlmAwe Bt 45E 20924 A Ve
of BAAYS Wl FHAA 9FS F A wow T AW el felu@ Ao|2 ugrh o
2 Az, = Agwe] 87 B Agsts A 8ol En
59 agoz AFus, FAas, /1F 2 A9
u Sk o A A ALE A7 A T AEEd 83 A=
H74 Bd APeGol 2FINEY S F5013 2, ot vEaa Ay & g Al
A e gl dis] AAls B A A s dAkel e s AR A 2
HTHG A - AE S JAEE PR ANS Son, AnENES Bl 2aE A
wAggon, 2 Avhe oes 2o 82 59, 85942 e Tt 85



oft
o,
o
o,
o
o
X
1>

o @go] o7 oz u

A7} Song(2008)2] Aol A g
FAed E¥ed 7]
F55ta, FAF A Alge Al
FHote e 2957 2
= A dABHA
= A7} Fdsi, A
Ao WA U @45Yge
aREd £ 3
& $Ho] QAA olsiE

RS

e}
-
A 1o

P
>
i
o
Lok
ol
ol

o,
N
1>
o

e
¢

o
)
i
>
o k;m

-u &

Q.
2,
e SL

o

fm i
1o
ol

2
o
iin)
o> 10 od Kl gf N

o,
s

oy 1> (i Ho fo on

F

¥0, 4y o (o oM fd oo Mo ot 2

s oM. oX
VF o
= afy
A O

oy 22 mlo
£ o,

,

2

2594 B34 B 2 =gl HE AL
% 4 glom, 253m AN BARE AR
54 A

AGEgo] Agolr] Lk gl

9594 A, B9 % AR TH 59 AT

o] o|Foldlth B7 A4 P & mgo
ot

)

2) BelA Gelel A 23

87 B9 AQerol B2 494 9o
o oM@ E3} A Folur] fd) AFHD
3} vmase] A - A% A AE vlmel]
A4S AN Avke Table 77 2o}

Table 7. Pre-post results of the affective domain of intergroup environmental knowledge

. Pre Post
Domain Group N
M SD t(p) M SD t(p)
, Experi- 25 7608 9380  -480 87.64 11.048 3.038
Affective mental (556) (004)
Control 25 77.40 10.070 ’ 78.40 10.448 ’
Table 8. Categorized analysis of pre-post results of affective domain
Pre Post
Domain Category Group N
SD t(p) M SD t(p)
Environment Experi- s 12 752 161 4904 8443 g5
attitude and men
I (:873) (.053)
values Control 25 43.80 6.493 44.84 6.374
Affective -
o ]rEr)l(eprftrall 25 3196 3576 _yoa7 3860 5049 3385
Sensitivity (219) (001)
Control 25 33.60 5.515 33.56 5.470
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Table 9. Analysis of pre-post results of behavioral areas of intergroup environmental knowledge

D . G N Pre Post
omain TOU]
P M SD (p) M SD (p)
Experi-
, xpett 25 6236 7279 -297 83.52 9.950 6.453
Conductive mental ss 000
Control 25 604 ssag 0 65.80 9.460 (:000)
Table 10. Categorized analysis of pre-post results of behavioral areas
D . Cat G N Pre Post
omain ategoi TOU]
gory P M SD (D) M SD (D)
Environmental P 25 1676 3045  -202 2140 2783 4259
functi mental (841) (.000)
cton Control 25 1696 3899 : 1736 3839 :
Active xpent 25 1776 3382 260 2488 4003 6.391
articipation  ——onl (.796) (.000)
1C1 . R
parficipa Control 25 1752 3.150 1832 3210
Conductive Experi-
. — 25 1276 198 .y 1656 2785 1870
Saving 268 000
Control 25 3as 2002 O o o3 (.000)
Experi-
. xpett 25 1508 2465  -056 2068 2982 4923
Recycling mental 055 -
Control 25 s 254 Y T e (:000)
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Table 11. Analysis of pre-post results of scientific attitudes between groups

Pre Post
Group N M D ) v D o
Experi-
) 25 64.92 7.820 459 83.76 10.104 4630
Control 25 66.20 11.554 (:649) 69.56 11532 (.000)
Table 12. Analysis of pre-post results of scientific attitudes
Post
Domai N
omain Group M ) v D o
Curiosity lfr’l‘eptfgl' 25 9.24 1.507 1735 11.28 1.620 1.197
Control 25 1028 2590 (091) 10.56 2534 (238)
Openness 155‘553{ 25 9.52 1.530 361 11.40 2291 2030
Control 25 9.32 D 10.12 2166 (048)
Experi-
Criticalness mental 25 920 1471 (%2) 1232 1.700 E; ,010608)
Control 25 9.08 1.630 : 10.08 2.080 '
Experi-
Cooperativeness mental 2 940 1.554 (%;‘5‘) 12.68 2.014 (5 010107)
Control 25 9.24 2471 : 9.84 1.907 '
Willingness to %sfgf 25 9.00 1.384 -1313 11.68 2014 4652
volunteer Control 25 9.48 1.194 (.196) 9.36 1468 (.000)
Perseverance ];:;?SQ{ 25 9.44 1.325 -139% 12.16 2321 3.119
Control 25 10.12 2047 (.170) 1016 2911 (.003)
Creativity el » 9.12 2242 610 12.24 2.184 4138
Control 25 8.68 2804 (:543) 044 2583 (.000)
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