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ABSTRACT

The purpose of this study was to develop the systems thinking learning program and to confirm the
effects of its application in the fourth grades' science class. For it, the test tools were designed to survey
divergent thinking and the closed loop based on the casual relation. The systems thinking learning
program was developed to make students learn scientific knowledge and systems thinking educational
strategies through their regular science class. The two classes of fourth grade were selected and divided
into experimental and control groups. After applying pre-test to two groups, the system thinking education
program was applied to an experimental group according to the reconstructed lesson plan. Subsequently,
post-test was applied to two groups 3 weeks after pre-test. The findings in this study were as follows.
In divergent thinking, the systems thinking program was useful to two groups. It could be the repetition
effect, but only the experimental group shows a statistically significant change. The effect of the closed
loop based on casual relation was deemed statistically significant. It shows these educational strategies
were effective in making students understand the systems thinking. Finally, the results of students'
interviews shows they were satisfied with this program because they were able to express their thinking
with confidence and to find new relations in the change of land. The results suggest that the more
research is needed to further develop and improve on students’ thinking skills in their regular science
classes.
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Table 1. Study design

0,
03

0,
o

Experimental

Control X5

0Oy, O3 : pre-test(systems thinking examination)

0, Oy : post-test(systems thinking examination)

X; : elementary science class applied the systems
thinking education program

X> : elementary science class applied the typical

instruction
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Table 4. The number of students who completed the
closed loop based on causal relation and

feedback
Group pre-test post-test
Experimental 6(19.4%) 15(48.3%)
Control 7(22.6%) 6(19.4%)
Total 13(21.0%) 21(67.7%)

Table 5. Result of pre-test and post-test on the
divergent thinking

Group N M SD t p

Bxperic Pe 31023 050 000
mental post 31 116 155 *

pre 31 035 080
Control 441 .662
post 31 032 0.79
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Fig. 6. The products of students who were displayed very higher values in post-test than in pre-test



328 AR -

L Ko

El
0
Lot
oy
(Kl
il
&
o=
tlo
N
o
M

101_:

&
%0
rr
B
2
S
T
32,
O

o oft
%

X

o

o

- ff
(]

>

[

i)

>~

>

z o K

N

N,

N

N,

>,

— o
=

A

.o
S}
N

=
19

I

(L Mo
rﬁ
1 4
ofj

Wi

o
o

1244 5 4749 o
A A LRALE
A Uehd A

e 5 sl
ags 483
WA Abae]
Atk ARk B
fof WHEgIrh AR A8
AE 7edel lenR AxRlAba w-gh

2] Zvetn Egeble ot

=A, A2RAbL m-ghy 2RO A9
et FE AN GBS w8 AL FEe

4

Z

1 o [t ok
™
=
iR
ox
ol 39'[‘
o,
£
o &
T, o=
=
ofo
e ®

1% my e

o)
g Mo

tt

eI e O L <y (- T B AU
oy oo 3@ L ot z@ ok )
ne
b
o

o 4

rd
X
£ o

¢

P

=2

>,
o

[>

L4
=k
oz rlo

ll
lo

A% Rl omd

~

>, o 4
R o

hina

ol
S|

¢

o

2
A s
> =
>

oSt

o

")

>,

1
-4

it

>~
>,

ofo

ol

[kl o oY

el selnlat w37l Y9k ol et 4
A AEe] WP B9E streher] glojx

_

= A8ot] daild 7N Alngs SHHCR
Ferd e 243 A3, Y] IA -4
FEE 2 2 U e ® W oy

pat4
<,
rir
re
-
i
&
to
PIN'
A=)

st gl S g

592 Bol FAT Le AnAeA AHBEE
a7a7] wEeltt

2 ATox A3 Hepelel] el ATEER
A epysel FUE PP 1A G o
T Ay F SPET AR SN Sl

v

7 AAG A 2Bl WS ER WS A 85 73

Flol Amgidtte HEo] o SFASAAA Y

ERgth o] & Bl A2 Ata 7)e] g S E
e 991

o Bl Frhe AL FAT 4 Yeh

B, B T8 25U 430 SWES PO
2 %o Wal, Beel B 1A B3y 3
SANE ATRR Az g T2IYE

= =
483 Aol A7ANE AR e 2
727} olek. SR T £ A7 o) A48 253
4 AT A 2D 5
S ge W0 2591 %
o A gal Bozd HIA FEAN BPws
AHEE WG 71E ALD EH AR
A QA vhsk 2ol A4 A AAH o A F
A9 3 e Fang NG9 Fo Y] wiA
4 A B olshd FEHTH ANTEE F
3 styge] Aolrlol & weAkEel BrAow
279 DY FIA Abw, vRE A

el

al

References

Assaraf, O, B., & Orion N. (2010), System Thinking
Skills at the Elementary School Level. Journal of
Research in Science teaching, 47(5), 540-563.

Boersma, K., Waarlo, A. J., & Klaassen, K. (2011).
The feasibility of systems thinking in biology
education, Journal of Biology Education, 45(4),
190-197.

Brandstadter, K., Harms, U., & Grossschedl, J. (2012).
Assessing System Thinking Through Different



Concept-Mapping Practices. International Journal
of Science Education, 34(14), 2147-2170.

Chen, D. & Stroup, W. (1993). General system theory:
Toward a conceptual framework for science and
technology education for all. Journal of Science
Education and Technology, 2, 447-459.

Driver, R. & Leach, J. (1993). A constructivist view of
learning: Children’s conceptions and the nature of

In T. E. Yager(Ed), The

technology, society movement, Vol. 7. What

science. science,
research says to the science teacher (pp. 103-112).
Washington, DC: National Science Teachers’
Association.

Han, J. & Choi, D. (2013). Analysis of Elementary
Students’ System Thinking Application Types in
Learning  Ecosystem. Korea  Environmental
Education Society, 26(2), 253-267.

Ison, R. (1999). Applying system thinking to higher
education. Systems Research and Behavioral
Science, 16, 107-112.

(2007). The the

Geographical Thinking on the Basis of System

Jang, E. Reconstitution  of
Thinking. Korean Association of Geographic and
Environmental education, 15(1). 77-92.

Kali, Y., Orion, N., & Eylon S. B. (2003). Effect of
knowledge integration Activities on Students’
perception of the Earth’s curst as a cyclic system.
Journal of Research in Science Teaching, 40(6),
545-565.

Kang, C., Lee, H., Yoon, I, & Kim, E. (2008).
Analysis of Conceptions Related to Earth System
and Systems-Thinking of High School Student
about Water Cycle. Science Education Journal in
Kyungbook National University, 32(1), 61-72.

Kim, D., Lee, M., Hong, Y., & Choi, J. (20006),
Analysis of Thinking Expansion Effect as a Basis
of Creativity through Systems Thinking Education.
Korea System Dynamics Society, 7(1), 51-65.

Kim, M. (2000). A Philosophical Study on the
Paradigms of Science Education — Focused on the

in USA.

Master’s Thesis, Korea National University of

Science Education Reform Efforts

Education.

Slt ISt DRI Y U Mg

329

Kim, M. (2002). Issues and Direction of Critical
Thinking Education in Elementary and Secondary
Education. Society of Philosophical Studies, 58,
107-144.

Kim, M. & Kim, B. (2002). A comparative Study of
the Trends of Current Science Education and the
System Thinking Paradigm, Journal of Korean
Science Education, 22(1), 64-75.

Kwon, Y., Kim, W., Lee, H, Byun, J. & Lee, I
(2011). Analysis of Biology Teachers’ Systems
Thinking about Ecosystem, Korean Society of
Biology Education, 39(4), 529-543.

Lee, H., Kwon, Y., Oh, H. & Lee H. (2011).
Development and Application of the Educational
Program to Increase High School Students'
Systems Thinking Skills - Focus on Global
Warming, Korean Earth Science Society, 32(7),
784-797.

Maani, K. E. & Maharaj, V. (2004), Links between
system thinking and complex decision making.
System Dynamics Review, 20(1), 21-48.

Mayer, V. J. (1997). Global science literacy. An Earth
System View, Journal of Research in Science
Teaching, 34(2), 101-105.

Ministry of Education, Science and Technology(2010a).
Elementary school science 4-1, Kumsung.

Ministry of Education, Science and Technology(2010b).
Teacher’s guidebook of elementary school science
4-1, Kumsung.

Moon, B., Jeong, J., Kyung, J., Koh, Y., Youn, S.,
Kim, H. & Oh, K. (2004). Related Conception s
to Earth System and Applying of Systems
Thinking about Carbon Cycle of the Preservice
Teachers. Korean Earth Science Society, 25(8),
684-696.

Moon, B. & Kim, H. (2004). A Study on the Abilities
and Characteristics of the System Thinking for
Pre-service Elementary Teachers. Korea System
Dynamics Society, 8(2), 235-252.

Moon, B., Lee, K., Seo, H., Kim, H. & Oh, K. (2013).
The Developing and Applying of the R.G.B.
Technique for Combined Thinking Learning in the
Elementary Science Classes, The Journal of



330 320 -

Korean Elementary science Education, 32(1),
10-21.

Pedretti, E. & Hodson, D. (1995). From rhetoric to
action: Implementing STS education through
action research. Journal of Research in Science
Teaching, 32, 463-485.

Pitcher, R. T., & Soden, R. (2000). Critical Thinking
in Education: A review, Educational Research,
42(3), 237-249.

Resnick, L. (1987). Education and learning to think.
Washington DC: National Academy Press.

Richmond, B. (1993). Systems thinking: Critical
thinking skills of 1990’s and beyond. System
Dynamics Review, 9(2), 113-133.

K. & Pak, M. (2007). A Study of
Characteristics and Applicability of
Competence-based Education Reform. The journal
of Korean Education, 34(4), 155-182.

Sterman, J. D. (1994). Learning in and about complex

Song,

system. Review,
291-330.

Sweeney, L. B. & Sterman, J. D. (2000). Bathtub
dynamics: initial results of a systems thinkings

16(4),

System  Dynamics 10(2),

inventory, Review,
249-286.

Yerrick, R. K.(2000). Lower track science students’
argumentation and open inquiry
Journal of Research in Science Teaching, 37,
807-838.

Zeidler, D. L., Lederman, N. G. & Taylor, S. C.
(1992).
Conceptualizing the role of critical thinking in

Education, 76,

System Dynamics

mstruction.

Fallacies and student  discourse:

science  education.  Science
437-450.

Zohar, A., & Dori, Y. J. (2003). Higher order thinking
skills and low achieving students: Are they
mutually exclusive?. Journal of the Learning

Sciences. 12(2).



ESHSt U0 AAEAD

Appendix 1

<A AR HAA>

40
rol
El
*
Jon
i
i
o
N
[
na
il
oo

off AIXE BIE IEECI FRCID U= I 212 AL %M RSP BRIV FL 2F AP
QLT & 29 oI XET [ AR Y OIS & 2200 20A] L] WA 2 DjR)) 50

ANELEL ORI AT} OIS SRS el B2 S& AP OISAALIS 2
29 AW ERET e TEE AL o) Y IRl

g auxeus |

<Az 7% =9 gt S8qF A HAA>

O AIRLE X|SIogA] WA B O[T} 23S 0, AP SENSEA F0 2 B850 2 EEI 9T 2%
RIS} C1 S =2 K19 S=%8= S B2 TR S S5 0= TLE YN E NRLICL

Rir= & NREZMEESC| 50 155 912 WK KSR EREC| Lal-CL TR 2 o=
=& No| el o ZF0ls FBE MATISMIIE TS "S- S XL

B PSSO YA =N RIS E eI ST AL

R oM YRS 00 e S

SHEF = FFECL TINE.

331



