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Characteristics of Elementary Students’ System Thinking
in Learning of Water Cycle

Kim, Bo-Min -

Maeng, Seungholf

ABSTRACT

The purpose of this study is to explore the characteristics and the level of fourth grade elementary students’
system thinking when they learn the unit of “Journey of Water” in terms of four key elements of system thinking
such as understanding of the structure of a system, non-linearity and cyclic features, inter-relations and feedback
between system properties, and temporal and invisible aspects of a system. Data included students’ worksheets
and their responses to a set of Likert-scaled and written assessment items on water cycle. The results showed
that the level of students’ system thinking did not have any hierarchy in relation to the key elements of water
cycle system. In addition, the aspects of individual student’s system thinking on its sub-elements were different
from each other. Also, there were core ideas of system thinking which were intensively considered according
to a given context to understand a complex systemic subject. When students learn water cycle, understanding
of non-linearity and inter-relations were weaker compared with other key elements of system thinking. Therefore,
if these two factors are taught in advance, it can promote understanding of whole system of water cycle.
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Table 2. The lesson periods structure of the journey of water with system thinking
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Table 3. Frequency of the sub-elements of water cycle system
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Fig. 1. A student’s word-map including the largest number of relations between words.
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Table 6. The types of word-map for water cycle

FEA 1 (n=24) Z5A] 2 (n=24)
9
A () H] &%) A 4+(H) H]&(%)
e % g 3 12,5 0 0
g 10 41.7 12 50.0
7 2 83 0 0
; 10
= 31g A

gz 37 A 1 5
43 292 417

| 6 2 2

3 1

2 ! 4 2
=3 2 83 2 83
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Fig. 2. A circular word-map.
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Fig. 3. A complex-typed word-map.
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Table 7. The levels of students’ understanding of non-linearity of water
FE <3 79 e y2je] 4 G 5 (n=24) H]&(%)
1 Ay wE 7Y 0 10 41.6
2 4 =& 593 1 9 375
3 99 Ee 539 2 2 83
4 4 == 53 370 o)’ 3 12.5
3 Naglel zey gath mE TR AL TEAN B
29 ¢ 3L BAS o L ALY FRY sk 2ol 2BYL AEF ARlelth (2BYL
o

) AR AFsle] Aoz Aﬂg?ﬂ 4= 8%(33.3%)
‘1‘ % 1 OE ul:l o 7—‘"—‘—5]]/\1 o} ]_E‘I_” EEL “E,q I%_‘:
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2 gulo] ow ATE BAasi 0 5 854 sl ¥tk
1
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B Aee 3H(125%) 0% S B olalyt %A WTha I o] 1678(66.7%) 2= 7t
FEG Abolth @B AR TR AFS 5 BTk EL o] SHE AHT ol o
dapA AAetel wFAS olalld At 138 o B ¥ o] g7] ey, &9 ¢
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Table 8. Students’ responses to the worksheet #2

FE 4y An A & el A (0=24)  HIE%)
LB LB NORENE SRy EOEENE Fuds
1 @ddom B9 oF 7y A9 1 3 125
o = o - B2 B2 HOERWNY JUmE HDERENY Fuds
5 2o AFHY 283 AW LA A § ) ) 3
2 JIrL ' i 542
12 BEE HORTHA oY doeEmgy guus
3 8RS A7 datkd BEeE As 8 333

Table 9. The number of students’ responses to assessment item #1

129 £ge vrelq AEo] Asidln By,

FE gt A vl §- 2t Z7 1%t 28 2¥A4 & vl 2% gk
3 £ «3d ol3 0 0 0 16 (66.7%)
2 B &8 AHT F5d A 0 2 (83%) 5 (20.8%) 0

1 R uhE F& 0 1 (42%) 0 0
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1 E& 3lo]7] giolty e} o] A&ste] £ 4 2L oldlshe S Ul /A AAA
o3 HYS gt Fofl Bof &3 &4 visl o2 A TSI THTable 11).
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a8 2g agtbE A0 A A o 7p4 wWeokth [4b] FES B £k AlS
A3k ShAgo] BT 159(62.5%)01 oM, T o] fE 5 &S oldlsta, 1 9 Fetete 73
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gato] Bof 34 247 &8k ouA Y < el tall AAIBHA] Fobe 297 2 157 A
239t Eo] 45 Stk

G557 29 ST AAA £ 19, 8 of
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Table 10. The number of students’ responses to assessment item #8

8. B AT dlvAl g BdelA B EET.
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1 Az Q14 % & 0 3 (12.5%) 0 0
Table 11. The levels of students’ understanding of the circularity and reasons of water cycle
T FE AR 54 2Ex 2 31 & A A
3 3 4
3 2 2
[4a] £33 Yntsl 7hgsln & £8he] FH 99 o] 13 (54.2%)
2 3 6
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1 3 1
. . 2 2 3
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1 2 1
3 3 2
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[3b] TAA dE B3 =34 oot B &89 A AA 1 2 1 1 (4.2%)
2 3 dws) hEsAE B 3] A9l A & & 2 3 2 2 (8.3%)
1 FAA A5 53 &84 o8l & &89 9l AR £ & 2 1 1 1 (42%)
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Table 12. Frequency of the response for understanding of the inter-relationships of sub-elements

4 714 24 BEA
fa o Aa BE ST g g g R AT g g MR AT g g B A T
H &% a4 &% 4 &% H &%
s 7 9 19 18 12 1 6 13 3 0 0 3 0 5 1 6 3 0 0 0
A 65 (56.0%) 33 (28.4%) 9 (37.5%) 9 (37.5%) 1o
Table 13. The level of students’ understanding of inter-relationships among sub-elements
T +H 7% Y T (n=24) HE (%)
4 RE a9 AledelAe] Ag gl 5 208
Ba] 4, 714, AEAAAY Z& <14 4 16.7
’ [3b] 4, 719, AAelA 9] 28 Q14 2 83
2 FA3 71 AelA Y 2 Y 11 458
1 FHAAMY 28 14 2 83
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Table 14. The number of students’ responses to assessment item #4

4. AT AF7F wolvd AT £ 4 EolE Aotk
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Table 15. The number of students’ responses to assessment item #7
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Table 16. The number of students’ responses to assessment item #3

o 29 fsne 9 gl SofEn gun

3. A77F AN =0l Bol Sdetd 79 29 ol

Zo1E 2ot
o
A=l

A A - 28tk 5 2%84 Za 234 gu w182 gt
e 2 ( 83%) 2 ( 83%) 3 (12.5%) 3 (12.5%)
et &l 0 0 3 (12.5%) 0
HE W 0 0 1 ( 4.2%) 2 ( 8.3%)
L 37t 4 (16.7%) 3 (12.5%) 0 0
71 € 0 0 0 1. (42%)




=tk 2%, 8.3%, 2w 1¥HTE 21, 8.3%)
et sl e g 23 403 TH, 494
=S g 29 3] SHAM Y5 &
&E gte] g S A Fopd s 20 £
o] Alzgl Atz T2 Table 172 2R, Al
Tl A= ARIE 7 ) ER1E 3l S
ks Ao 11H(45.8%) o= 7].1} Holton ¥
= Al E B g Sle °ﬂ st

A = 1098 (41.6%)°] ATt 4 gHEL
73eA sy 73 gews J_Er_ glo] 5o]
A28 AbLE 2 g Al et

O 2T AL 3 uITINE By
datel A7kl e 2o A%} 5

Table 17. The level of understanding of feedback and its

dynamics
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Table 18. Students’ responses to the worksheet #1
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Table 19. The number of students’ responses to assessment item #2
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Table 20. The number of students’ responses to assessment item #5
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Table 21. The number of students’ responses to assessment item #6
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Table 22. The types and levels of responses to item #2, 5, & 6
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Fig. 4. Students’ level on each core element of system thinking.
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Appendix 1. A student’s worksheet #1
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Appendix 3. A student’s worksheet #3
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Appendix 2. A student’s worksheet #2
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Appendix 4. Questionnaire on the understanding of water cycle

OfS SO 8 XHAe| ojHE HU%D 23A 24T oR-E BT

[HE =9 E Ll
ws | =3 | =2 | °= |
1 |#2 SEE Sl AREN ESadd #UCh 2% | a%gm
agc | avo
STk i
=1
S
= =3 =] o= |
2 | LE0| AeA GO 20 RRM HIRES| BE g0 B Jux | a%E
agc | awg
BTh i ]
= [
50
3|77 CHMM B0 Ro| SRR 17| §9) Yol SoE e | za | = w0
¥ | a0 awe | awg | 20| 2EA
STt =]
3
5
w2 | za | oo -
4 |7Fg 957 @oiud x| @o| @2 @oiE Zoic s Al
agc | avo
] o
O
B
Mg | z3 | 0 "
5 | EEH UE AT B2 SHTME BN S22 8o A0 JRE | a%A
aze | ayo
St Aok
53
B0
=t = |
6 |HI7H 0| 25 X0 W &0 TTT) B} ;':q ;ﬁiu s | am
STk i |
o
B9
e | =2 | = | *
7 | 2N CEE B =Y DR FA=Ws B0 2EE0E e a%x
Jwo | awo
s 0
HLF
5o
e | za | -0 | *
8 | B8 SBASE quETE Cles By HREC) o | awm
Jwo | awo
T} ot
HLF
®a




