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Aom (A aH, 1990), &34 A= wg BFe A7) AsiM = thdel g

3. STEAM TS - 84 A A
7}. STEAM 49 44 =¥
o7 FA §3 Y] FEo] A= Aol oflg SRS The] £AES F:

H
AL o= E X (consilience) &2 g0 S LR

2S5 o3 A3 Ao 3= A (connection), A

-
¥o,
i)
k=
s
2
fr
v
(dl
=]

fu
iui
it
E:
Bl
ftlo
s
L)
)
|o
fru

A 2uk =3lel= =3t(integration), A2 tE SRS sty o g dAE E3te)
= S (convergence) 2.2 TFEs7| = S (H RS 2011).
FHusHAgel WA V)soReE RAEA Ue, AYA Ve, AHEA T
o7 BFs 4 de=d, A 24 7] 5 (epistemological function) A 2o &
Al

2] 4 7|5 (psychological function)< &F<5o] A oA sh5xlo}

st W89 s #go 7]Folth AS A 7] 5 (social function)ol& 55 &
Sk w g - Bk HEREA o] grofl tiA, stalet A3 AZstE 7)ol tH(A R,
2011)

=9 B¢uE AA 2y F B Ao HE3 PDIE ¥ 7|A7 HE
PDI =& (Mager & Beach, 1967) @ ADDIE ®&(Seels & Richey, 1994)& 4=
B PDIE= <£H|(Preparation), 7l (Development), 7§41 (Improvement)2] 3%+7]

mgogx 4o Asy dAZ wAdTE wde] Atk ADDIE 282 4

(Analysis), A 7A(Design), 7H¥(Development), 4! 3 (Implementation), 37}
(Evaluation) 2.2 ¥ o] 9l+=d PDIE 23oA+= ADDIES E33sta v A &3

_20_



2,
&
fr
]
i)
)
N
L
o
A
>
=
fr
™
09;,5
i,
SR
op
o
oL
[®)
(@)
[y
=
Lo
p)
;%
T
=

Y GA=EZA X (Analysis), AAl(Design), 7N (Development), 23}
(Implementation), % 7FEvaluation), 232 4 GAZA g, A& H7le o

AZS thA] AZIh o] 40](2011)¢] STEM &3 ¢ A4

3
o
rlo
i
~
<
%

g2 FH|(Preparation), 7§%
(Development), 4 & (Implementation), * 7F(Evaluation)] @Al& wW=m, A2
ow zh @A e dxprF FAF R AAEH Jdu(d O-3). 1 W& O
2784, @ STEAM 2s3d 24, @ stsw71 A4, @ 33 44, ©
A AA, © SEAA Fd 55 AH, © 45 dEHEE TFAHE
A, @ FaNEe 7238,  STEAM Z2a3 U4 A4, @ STEAM Z=&
oo ¢ A8, @ STEAM ¢ %7l @ STEAM Z=a9 74,
STEAM Z 29 $de] Axfelt}. olefgt &9 HAES S5 FoJAd o
5 TR JAdgHojof o, 2 - T STEAM uw5& A ¢ A

29 e A% BHoA 288 + Ak

_2‘]_



P(EHI) D (7H &) I(A™) E(E 7}
= = =
Preparation Development Implementation Evaluation
—_— ‘
L @STTEAM v
O2TEA OYUSFH M7 Zzgo 4 SRS S
=g a7t
@STEAM ®SIHH Y @®STEAM
w3y A SRS T2 M
@%I-§ _7'37_' AE-IK-| @g—irl STEAM
T c 25HZ 35| T2 A
@sgad M3 ®@rgUE MdF
| I
@YU e
x5t
@STEAM
ZzO e
s
—
T 0 1t 0
old

[29 [-3] STEAM 2713 7§e-S 913k PDIE 289 AMHF A}

g A= STEAM w59 Edi7F ® v STEM o] e =% HA
M2 s Heivele] F&38h7] A AAS Hed JrHaSiher sy,
2010; AZ1<= 2011; 5914 %5, 2011).

STEAM 5 Dewey(1933)¢] ‘W83 A9 &3S &3 AddAEolof ot
o= ‘THA &TH AP A v F A SHAA HIsof ¢

oy

253t B Are

a
r o
ot
)y
o
el
o
N
oK
r
O
rlr
o
=
o
-
of
[\
S
—
)
2
>
BN
of

_22_



i

s
B

K

o
Fal
!

ﬁo

Agsh, 1

=

=

Aelgd 713

o

Tor

-
Tk
Tor
Mo

A

Tor

’

ol

Z;;‘:]L

217 0]
O
g

ki3

3L

=

gro.m 2 (o]v] 3
wro

STEAM

A AA

1

R

AR

<
To]

o=

g s 71Ee] At zdstel STEAME 7]

]

o
STEAM ]

[e)

R

=

=

).

ANE 7127] fJ8lA AA] w5 (Just in time

&= Aol M Rl
AL

5

Hr
3, 2012
|

kel
=k

]

2012).
o}

=
S}
T

WS E STEAM 1l5o]

¥lo}

&t 7]l

9]

]_

a}

, 2012; &
(¢}

U

Q.

-2
STEAM 1§ 213 o] FZE3ith= A
o

&, 2011; A9k <Al

\

)

=

-
al
=

2011),

]

_‘I

H

Sk

14

o 1o}
Bl

a7
=
o,

e

el

o

=
RLN

7t

el
W
Jlo

pa—

0

;.OH
o

A

R

27 AR EokAaL

ol

N

o

[

N

W

STEAM

o5

g o

s

o] of
wel A Ao] B} ool

N
NS

ol

T

4
T

A

Tor

1

0]
yul

of df

s}
of

ol A 3}

1
gl

k<]
R

t}, 17

el
il
X
N
o
oF

—~
file)

%0

3

do] I3t} webd STEAM &S +

-
R

%

TR

el
T

_28_

4. STEAM &9 A& a3 XAPAT



ool A &3 wFe] EF] wet v FFus wWUete] gk dAtEo]
yE 1 ded, B ¥skdbE-7o] National Center for Technology Literacy
(NCTL)o| 5] 71'¢%® The Engineering is Elementary(EiE) L2 A E X 207] 8t
FAe] STEM & ZRIHoT FAgHQen, stgEso] Fatd Ao Fost=
N4 SlA FFuSS AHsta k. EES wAl= olopr| &, |7t FHE,
WALES AF Fa AR FUF Fa A8 Fo] EIH glo] STEM A% Al
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ABSTRACT

The Development and Application of a STEAM
Program to Improve Elementary Student’

Conception and Perception on Small Organisms

Yougmi Choi
Department of Elementary Science Education
Graduate School
Jeju National University

Supervisor: Prof. Seung—-Ho Hong

The purpose of this study was to research effective teaching and learning
approach regarding small organisms by developing and applying STEAM
program based on elementary school students’ scientific understanding and
conception on small organisms.

First, the study on conception of elementary students regarding small
organisms was engaged to provide the basic data for effective teaching
strategy by analyzing the inclination of their conceptions. Twenty three
questions were developed to examine the conceptions of fifth and sixth grade
642 elementary school students. They had the comparatively low scientific
knowledge on the level of understanding the concepts of small organisms of
their own. In particular, the wrong answer rates of ‘appearance and
environment’ and ‘characteristics’ sections were high. Furthermore, the
significant differences were shown between urban and rural areas(p < .001),

male and female students(p < .001), also fifth and sixth grades(p < .05).
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Next, the purpose of this study was to investigate elementary students’
perceptions concerning inhabiting environments of small organisms through
analysis of drawings and associated words. The participants were 449
elementary students from grades 5th and 6th living in J province. The results
showed that the largest proportion of the students answered small-sized
animals and/or plants as associated words about small organisms. The
students had beneficial and detrimental perceptions about the influence of
small sized organisms without a one-sided inclination. Students’ conceptions
of the habitats in which small organisms live were related to four categories,
the ground, the hydrosphere, the living environment, and 'everywhere’. The
study of 1image analysis on scientists studying small organisms was
considered of perception for them by investigating images on scientists
reflected in elementary student’s drawing using a modified version of the
Drawing—A-Scientist-Test. The participants were 530 of fifth and sixth
graders consisted of 449 ordinary students and 81 science gifted students.
The results indicated that more stereotypes of scientists’ appearance were
exhibited at sixth graders and city region group. Most of the students
depicted indicators such as lab coat, glasses, scientific instruments for
observing, indoor, male and young, whereas only a few students depicted
collaborative work. There was statistically significant difference between girls
and boys, because boys perceived male scientists only, while half of girls
depicted female. More frequent research instruments and scientific captions
were used when science gifted students depicted scientists studying small
organisms.

Third, the study was on the development of STEAM program regarding
small organisms to develop STEAM teaching materials about 'world of small
organisms’ unit on elementary science education. The STEAM teaching
materials includes students’ STEAM book, teachers’ guide, story-telling book
and multimedia teaching aids consisted of practical resources to manage
STEAM lessons. The whole program was designed from multidisciplinary
integration to extradisciplinary integration through activities making creative

products, meanwhile each period had discretionary S, T, E, A, M factors
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specifically.

Finally, on the application effects of STEAM program was to apply lesson
using them for the bth and 6th graders. To examine the effects of integrated
lesson on scientific knowledge, process skills, and affective domain, the study
subjects were divided into two groups. The experimental group was
composed of 69 individuals participated in STEAM lesson, while students of
the control group were 67 individuals learned through general learning
methods. The developed STEAM teaching materials affected significantly on
scientific achievements and affective domain of elementary school students,
but process skills were not increased significantly. In the present study,
therefore, the approach applying STEAM education could be suggested as
alternative learning materials or supplementary teaching materials at the field
of small organisms in elementary science sufficiently. On the other hand,
developed STAEM program was applied for comparing with gifted group as
well. The purpose of the present study was to examine relative effects of the
STEAM program with regard to small organisms on science achievements,
process skills and affective domain. It was also intended to compare how to
carry it out when gifted students and general students learn through the
STEAM lessons. The program was applied to 29 gifted students and 69
general students for 10 class hours. In intragroup, the STEAM lessons
affected on science achievements to gifted group only (p<.01), but
significantly on affective domain to both gifted (p <.001) and general groups
(p<.01). In comparison of intergroup, there were significant differences on
achievements (p<.05) and process skills (p<.05). Gifted group tended to
make STEAM products more various than general group.

With regards of the students’ low conceptual understanding of small
organisms, the development of teaching materials included STEAM activities
1s important to form the correct scientific concepts to the students. These
results could contribute to developing a curriculum concerning small
organisms and the environments in which they live within the ecosystem.
The results of this study suggest that gifted students are more suitable to

this STEAM program compared general students, but if general students be
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trained to have high self-learning abilities, it would be useful to adjust to
STEAM lessons. Future studies will be required to design STEAM programs

according to characteristics of learners.

* Key words : small organism, STEAM, scientific conception, perception,

elementary student, process skills, affective domain
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