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Understanding the Water Cycle Process and
Composition Flements of High School Students

Dong-Eun Lee - Jin-Woo Jeong - Yun-Ji Kim

Korea National University of Education

Abstract: This study aims at examining the concepts that apply in understanding the water cycle, to inquire
into the concept related to the unit of earth structure that are taught in the Earth Science I. Analysis of word
association, drawing and questionnaires showed that it was difficult for them to understand the water cycle
within the earth system, and to put components into one integrated system together. In other words, it showed
that they have a low standard of understanding in connection with the water cycle, that their understanding of
water cycle are simple thoughts rather than systematic thought. It showed that they had an understanding of the
atmosphere and hydrosphere to some extent, but they took no notice of the effect of the lithosphere or biosphere,
nor do they have an understanding of its effect. Analysis of questionnaires showed that they have no well
understanding of water cycle of cyclic nature, and that they have low standard of understanding of the
components of water cycle.

Key words: water cycle, earth system, earth science
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Table 1

Questionnaires for the water cycle

o o

A cyclic thinking questionnaire (CT)

[ NV R

water on Earth.

decrease.

. In the water cycle, the beginning point is the oceans and its end point is the underground water.

. The amount of water in the ocean grows from day to day because rivers are flowing into the ocean continually.

. The increase in waste that man produces causes an increase in the Earth mass (weight).

. Massive mining (quarrying) of minerals causes a decrease in the Earth's mass (weight).

. The increased evaporation as result of the Earth's global warming effect, may lead to a decrease in the amount of

. If the population on Earth will continue to grow, water consumption will increase, thus the amount of water will

A ground-water dynamic nature questionnaire (GDN)

AN AW~

. Most of the underground water remains in the small pores of the rock, similar to a well-watered sponge.
. Underground water is similar to underground lakes: It's located in deep spaces under ground.

The composition of rocks do not influence the composition of the water that passes through them.

. Water can penetrate rocks only through cracks.
. Ground water can be found only in rainy climate areas.
. Many industrial plants allow their sewage to flow into streams and thus pollute the water.

Table 2

Concepts of category in the word association task

1. Atmosphere rain, moisture, precipitation, cloud, snow, hail, water evaporation, sky

2. Hydrosphere fall, waves, puddles, underground water, oceans, rivers, streams, icebergs

3. Geosphere limestone, mountains, soil, rocks, cracks, mineral water

4. Biosphere food, life, thirst, human beings, organisms, plants, tears, nature

5. Earth recurrence, earth, winter, summer, wind, climate, weather

6. Environment quality contamination, purification, sewage water, acid rain, economizing

7. Human activities boiling, drinking water, cooking, agriculture, shower, kettle, tap

8. Change of state gas, liquids, solids, temperature, cold, heat

9. Processes evaporation, condensation, precipitation, water flow, defrost, flood

Table 3 m 7E=ljl_|. =1| _L'Egl

The water cycle in the drawing

Process Components 1. 29| &=t 2510{ 2lAl5= IHY

S Contenaton 2. uman ] B9 e DU st BE A

3. Precipitation 3. Animal 55 o] A AXE & 714, 9, &4, A2,

4. Penetration 4. Ocean A, 373 EA, <17y &%, A Hal Ao g

5. Underground flow 5. River 2802 WFEEATTable 4). SASL 2o 438
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Table 4
Students' perceptions as shown in the word association task
Groups of concepts A B C F G H I J Total
1. Atmosphere 1 3 3 2 1 3 7 20
2. Hydrosphere 1 2 3 2 14
3. Geosphere 1 2 3
4. Biosphere 1 1 1 3
5. Earth 1 1 3 1 6
6. Environment quality 2 2 4
7. Human activities 2 2
8. Change of state 2 1 2 7
9. Processes 6 1 5 3 1 4 4 3 27
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Table §
Students' perceptions of the process as shown in the drawing
Process A B C D E F G H | J Total
1. Evaporation o o o o o o o o o 9
2. Condensation o o 2
3. Precipitation o o o o o o o o o 9
4. Penetration o 3
5. Underground flow o o o 4
6. Surface flow o o o o o o o 7
7. Melting
8. Freezing
9. Dissolution

10. Transpiration

11. Capillarity
12. Pollution
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Table 6

Students' perceptions of the components as shown in the drawing

Components A B C E F G H I J Total
1. Plant o 1
2. Human o o 2
3. Animal o 1
4. Ocean o o) o 10
5. River o 8
6. Glacier
7. Spring
8. Soil o o o 4
9. Rock
10. Groundwater o o o 5
11. Clouds o o o o o o o 10
12. Rain o o o o 9
13. Sun o o o o 5
14. Water pollution o 1
15. Water consumption o 1
16. Well
17. Sewage o 1
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Table 7
Students' perceptions as shown in the Cyclic Thinking
(CT) questionnaire

B
d
o
ik
o
=3
ol
)
)
o
_?{_I'
0,

B
BN
o >

-

re
oX
=
i)
=g
rO
o >
o glo
a1

=
. ©
offt
o 2
e R
o 8
18 2
offt rr
oX,
2

0,
>

r
4
Ha
fr
M
_?{_4‘
©

-
s 1o
of\e o
e o
O
ot
)
N
ooz
R r(ljr
Al
o X
X o
Ry
M N
of ol Y

rLﬂI:I
ne

)

>
X
QL
)4
rir
_?_l,
23
=
rﬁ
s
rﬂ.
—w

Faste] A a7k A sholx
A2 283 Aolgts H J/}_}
10}*4 Za)sk gl o
Fot7AY A4l gud o
S Eo] thF-Rol Ak
}eniglel 74 e 2o 4

ool el s BL usl

Rl
=1

> A
oL =

i o dlo
=)

I
i
ko
Q
X9,
rr
}O{l
4
Y o m
i
S
o
ob g ok fo 30 o o ot &t

% g g
Lo
2ol

E_‘ELOBL

>

ofr

—-
w~
o

Lo (B e Koge MEop

NoE e o2 o o Y o fo
o |o rlo

(O8]
23
K —|—‘

i o

=
B
R

[e)
49 =3 “%-8— 27

o o Mo
Z O o &
9 oX of
2w oo

g of
P,L
58
H
% B
+
2o W o4 K i o o b

Hz N
> o
rL, Y
2 3y
PO
-
Moo
4
e
O::

b
o X
~
o I =
2

el

:;’:’014
_,;Q_L,_,E
F}Eloog‘:,
Lﬂllﬂ
0 T O
[N’

T
ﬂllor"ln:

© 12
- o
?po%‘li
- =
s
o
w2 g
B

o=
<!

Ay
_O‘L

W
'z
Mo
oty
N
o
N
rr <
=
N
N
yu)
g
o,
to
B
12
=2
>
=

32 o
e
e
Fhy
o
1o
8 g
offt
)
Jm e
X,
o
d
rir

rO
=
_?1_5
o
jan
1o
i
- oo
ol
o
R
1o
ol
- K
of
rlo
M o =L

22
o 2t

f
B o= Ay

o fo
N
£O mH o oF off N

12 g omd o%

offt 2,

(S

2 N

o 2

= 3

_[olr

n =

0 s

[

o xo

2

o ki 1
oo
ol o

6 Y “rwe MYAHAN ok A5y
Fo] 0PI B4 Fi AGAH A5} opd
: Yool A3 AAe W] oy

AL 2AZ AN 23 A B
Baklth. e, a2 8] S T

= -
[ex

Table 8
Students' perceptions as shown in the Ground-water
Dynamic Nature (GDN) questionnaire
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