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Abstract

The purpose of this study is to investigate children's liquid conservation concept according to their ages and
task-situations in the water evaporation phenomenon. Thirty from each 4-, 6- and 8-year-old age groups (total of 90
subjects) were selected for this study. The subjects were recruited from two day-care centers, a kindergarten, and an
elementary school, in Seoul. Statistical methods used for data analysis were frequencies, percentiles, means, standard
deviations and repeated measures ANOVA. As a result, there was a significant difference in children's liquid conservation
concept in the evaporation of water according to their ages and task-situations. 8-year-old children showed levels of
cognition than 4- and 6-year-olds. Children showed higher levels of cognition in the task of drying than in the task
of water level changes.
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[Figure 1] water level change task

(Table 2) Scoring standard for liquid conservation concept

. Answer for the
Task Question Answer for the reason
phenomenon

Air, Sky, Because it turns to be a vapor,

1. Where has water gone?

water vapor Because there is in the sky.
Dryin . Because it turns to be a vapor,
e 2. Where can you find the Air, Sky, vapor, . P
. Because it turns to be a cloud,
water? rain, cloud . .
and it goes rain
Air, Sky, Because it turns to be a vapor,
1. Where has water gone? o
Water water vapor Because there is in the sky.
level . Because it turns to be a vapor,
2. Where can you find the Air, Sky, vapor, )
change . Because it turns to be a cloud,
water? rain, cloud

and it goes rain
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(Table3) Children's liquid conservation concept score on water evaporation

age Total
4-year-olds 6-year-olds 8-year-olds (N=90)
(N=30) (N=30) (N=30)
M(SD) M(SD) M(SD) M(SD)
total score .66(1.37) 1.14(1.46) 2.60(2.97) 1.46(2.21)
Drying task A3( .94) 77( .86) 1.57(1.76) .92(1.33)
Water level change task 23( .82) 37( .93) 1.03(1.65) .54(1.23)

(Table 4) Two-way ANOVA analysis of children's liquid conservation concept on water evaporation

SS df MS F
age 30.53 2 1527 712"
between group
error 186.67 87 2.15
task 6.42 1 6.42 7.68"
within group taskxage .84 2 42 51
error 72.73 87 .83

*p < 05
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Aol L Blgo] Eokth oAl X kgl vk
& AA9 3.3%%ck 449 6.7%, 649] 3.3%, 8¢
0%= th2 gl vlah U] velsitt st Ao
A= 4, 6, 8A] BT FxoA gloldl &2 ‘F8ol7t |
A Eoll A= wkgo] 78 wsith shsolu
37 FOE FE SHE 4, 64|90 Bls] 8404 A

o2 ke Hgw

2o

=
¥

2) I &€ oyl e F Je7P(EE2)

1A, Az FARIA glold] &5 olYdllM ke & &
A(E22)0l g S mbA|, 7, AlET), s Sl
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A 3 % glolarehs whol AAle] 27.8% 7V B
¥tk 4419 26.7%, 6412] 43.3%, 8412 13.3%7} o]et
2ol ST 1 e Shs, 371, 4371, Ul 7B
FolA 2 % glole’ e gdow AAlel 17.8%3]
c}. olzdt FE 4419 10.0%, 6A412] 16.7%, 8A41<]
26.7% LhERE 841l 1 W7} Fgkek. “dolrb
Zrol @ el Whg-e A 6.7%=, 4412 3.3%, 642
3.3%, 8412] 133%7} ols} 7ko] STk
AP sG] Poldl E efelel

A2l et g FEol W &
o] 444z A B3k, olelt e 4A1194
6419] 50.0%, 8419] 46.7%= A Egoﬂxi T
V4 S oFBe Al e ol % BasiRol
S

Fx &9 Ea7h EE& HolA EO] gl

(Table 5) Frequency analysis of children's liquid conservation concept

T A& Aol v eks, 371, 571, 1, 7EO
g wko2 AAe 144%3ck 441 6.7%, 6419

10.0%, 8A419] 26.7%= YER} 8o L v]go] =3k
o} QloldA] & Fola’ ehe gRke HAle] 2%z of
2 gl va) WEs} Y veri.

Zo 2wl O T el S5e
A7, obgel dAnEd SRaEe A
et ohe} Aol whe 2jolrl LR,
2 o] ol eA(AENY te S5 %—ﬂr
AFol7h ek Az Ao 4, 64 ke
A, ), A, WYt S0 2 Selztela’ ahe ukg
o] 71 Bk, SAE SR FHole, 7] Fo Zol
2, #5712 Wsol e, w7k Hlela, FEol Hlele
2h wkgo] 71 Bkt ofol sl elst Tajol

iz
i

1z

24 He

o

< a%

% .E

m{n

on water evaporation

) Frequency(%)
Task Questio Anwer Total
n 4-year-olds 6-year-olds 8-year-olds
To the sky
T 3(10.0) 5(16.7) 12(40.0) 20(22.2)
(air, rain, wind)
To the cloth
, , 10(33.3) 10(33.3) 8(26.7) 28(31.1)
1 (washing machine, floor)
Disappear 6(20.0) 9(30.0) 4(13.3) 19(21.1)
The rest 11(36.7) 6(20.0) 6(20.0) 23(25.6)
Drying In the sky
ST 3(10.0) 5(16.7) 8(26.7) 16(17.8)
task (air, rain, wind)
In the cloth
, , 8(26.7) 13(43.3) 4(13.3) 25(27.8)
5 (washing machine, floor)
We can't find it.
, 1( 3.3) 1( 3.3) 4(13.3) 6( 6.7)
It disappears
The rest 18(60.0) 11(36.7) 14(46.7) 43(47.8)
To the sky
. . . 1( 3.3) 4(13.3) 9(30.0) 14(15.6)
(air, rain, wind)
1 To the fish(stone) 13(43.3) 15(50.0) 16(53.3) 44(48.9)
Water Disappear 2( 6.7) 1( 3.3) 0( 0) 3( 3.3)
level The rest 14(46.7) 10(33.3) 5(16.7) 29(32.2)
To the sk
change eSSy 2( 6.7) 3(10.0) 8(26.7) 13(14.4)
task (air, rain, wind)
) To the fish(stone) 11(36.7) 15(50.0) 14(46.7) 40(44.4)
We can't find it.
, 1( 3.3) 0( 0) 1( 3.3) 2 2.2)
It disappears
The rest 16(53.3) 12(40.0) 7(23.3) 35(38.9)
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o oidlatE WE 29 &

B Alof| cHEt ols2l WA 2= °

4, 6, 84 5 FE Ed tig) ‘FRol7F HAele,

Eojzkol 8 ek whgo] 71 Wtk HE18wt of
Yt SE 55 oyex] s 5 USA el g 8%
FRAEI)E 213 FARE e VR A8 3
Aol w2 ztol7h AT Hi26] ek S EE

o] ket Adeiust & S dellA
MA B o 2ok A
9 AAEEND AAFEL
= 4, 6419 Bl ARABENG A o] FH o
4 =t} o] ATl oJshd HxTAIAN 8AIE Bo] S
AollA “Eol sk=R 3kol8, 37] ToE Fkole, 75
712 HFelQ, vzt Hlole, FEo] HdLHe &
Ao ‘FrEol e ehs S HEEY ¢ Eh
st FAelA 8= ‘FFEU TR WHgo] 7P
AL SlER ghol@’the ¥hS HlEol 4, 64ET T
=t ol M CdE Eof st thgk 21A Q14
o] AFE HolErt ofel| Ha) 419t 64 F FA| A
n5 ZdbE Bo] tE Xog ‘FFERPE $HHE
o] 714 &t ‘ThE EZo g Eo| FFEQtbE $He
o] Holx| eh=tal 34 ARk Aol efuz} ojdrtz
AAE A AL SABAL ASS A FHo=,
BENES d45o] slov Eof depdstel digk 7id
2 34 ot whA] 4, 64= &o
SN BEVNEL o, dejHstel] gk o3
= STkl & = Qlok o]ol vl 84l BEANE vt of
Yet deristel] digk olsf7t 7ksdhe vERdit

28 A7(Bar, 1989; Bar & Galili, 1994; Ko, 2001;
Tytler, 2000)°] oJst Eo] F43 oA Eol gloj#l=
Aol ofz} ofdrtel] Frdths b2 TARE e
vttt &, S Q1A Qlo] TA o]Fol Eo BE
gk olal7} 7hssitt. o] ] FHEHFE Al ofst
A 4Ale] dRE o] e uf AlebAl= Alo] ofyzt
o] A ofd7tell EAgt= HENES F53h7] A%
shol, 6A17 ol A 50% o de] oFgo] Eef B uj
gk olall7} 7hssitt. wEbA =o] SEE Gl ST
o] AR Ze] ofde} AAE &A At FFEHId

i
29
X0,
B
§2
Mo
j>
N
]

ohi obgel S5 B 453 Blele] w4
Y A7 (Bar, 1989; Bar & Galili, 1994; Ko, 2001; Tytler,
2000)°] ol oatd, o] AFelM= 4417 Eof L
el glo] HENE F50] yehtr] Alatstal, 647
A= 50% olde] obso]l BENIS F53kaL A= 4,
6ANET} 11 <o) T o] obs-o] Aol HA S
off w2 Aol= AT = S Aoltt. o|7t A=
AA zZ7)olloF RENIS 7HAA Fth= Piageto] 2
Apreo| &3} zfo|7} Qlotk. o= HA Gl wet 3~ 54
frolee BElides 8958 4 down(Ahn, 1997
Anderson & Cuneo, 1978; Cuneo, 1980; Gelman, 1978),
6AIE QA BETNS HEo] HE7)(Case, 1985)
= 1% APiaget suke] F3a} i,

A, =9 SN ofse] AARENG AAF
T Al wEt 8 o] vh2t o] Tl
ols-& T3}t HAET Az Aol o] =¢f A
&E U & JIAG oFse] YAlM, 2] =0l £
e AE By AR g wgrt s s e
Boks Aotk AYPATEBar & Galili,
1994; Choe, 2000; Inbody, 1963; Ko, 2001)°] oJ5}H =
el gk obs] JiEe FEefEFelrh. Bargt
Galili(1994)2] Aol oJstd w4 njehe] Fo] Fwbd
e ‘Eol AP = vhgol, B 919 Eo| St o
© ‘Bol BEHeR FrHAE ol o wiith of

AT = =] S gl e AR EEAE2 A

Foll w2 Aol7k Ak 2, AzAE Fu
o] e} AE), g} Fom FrErhE whgo

— =2

Stk ool vl s} A E Faole Eo
AAUE FEoA Eo FHE Qg RS} dof
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STy The o] Btk A wkESA
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ARE=ME Hg7t ez A4 et $973 W
TR AX|git) o]t At S gl Uigh ofF
o] Jido] JeejEAolgl= AP ATl AAe AAg
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z}o]7} QJth(Flavell, 1986; Flavell et al, 1989)= 4
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Bl 714 el WatEs Aeastel tiat 2127} 7
53he Holzn) Azaba) Aol eJabr, 4419 10.0%,

6A12] 16.7%, 841] 26.7%7} “Eo] Zukalr 5Z7] 4
g 37] Fol g vl FEo 2 EAd I Az

ke Ao® Ueht 447358 Eol st giat <l
A7 vehr) AERRE 9 4 gl

2o ZwEgol] tiek I Aol AR R el
obFe] ARt A Il wlet zpol} gk Abe o
L3} 22 =ele] A5AL AVIFT A, okl 7t
NEL Piageto] QA dhAY F2H2 =50 ule} &
o WshEtta ey F| Y, Agolu Aol 7t

o e} HRHo = sb\}gq_i B 2= 011‘4—. o] o3+t _g]
shd =0 e el ek A Felld Aol whe
obEo] AMANBEINE QA FE2 4, 647} 84 KT Lo}

Azxzr|eh FA1H 224719 A% zpoleh dx|gt. 18
1} o]2f3 Xfoli= Piagete] whdtiAlol up2 Az Wz}
715t Aol W o] Aol ajMsjof & Aotk

ojgfgh AP olFe] SHFE EA oA Bkdd & 9l
th 5, 4419} 6M= Eof e gl lof HAEEINE
o] YeE7] AFsla, 8A| A= dAREsy
W 7Y Eo AdedsbiEziA] e ER o
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A, FASE eIy FAI5Adol wet olse] FAl 53
Al7IE Zbel7t & dvke TFeAS st obF
o] QIXre) Qlo] HAF AAH oz MG 540 9l
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e flef B AES dutslele e Bo] $Ed
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&3}l whet IA|gre] 2o} S-S z;aq.t— A
o7} et =gt Oﬂffﬂoﬂ gt HAE AABHA of
2ol oy B9 Fuksldolr AA|HE o

ZO]

o FF =
4 24 @

1‘
2
U
iy
-Ll
é

ol

i

ol
2

ol o
ne-

7k 7hsd = 3k AR HollA 2lo)E 7R
EA|, o] AT 4, 6, 84 o552 Aoz Eo| Zuky
ZFellA Y= AA| R o WS Blem R fof
HewS g7 25T wEHH ] AARS 95 A=
2 AlEE 5 Aok Bl gt okso JiESAEs
Lobral, e} J #51711 :rLHOH W Qe =2
e ke %] F9 Ty}t Bk

FAof: AANEZANGE, AP, o FHAY

REFERENCES

Ahn, S. K (1997). A study on the formation of
five-year-old children’s conservation concept.
The Choong-Won Review of Humanties, 16. 195-217.
Anderson, N. H., & Cuneo, D. O. (1978). The height and

width rule in children's judgements of quantity.
Journal of Experimental Psychology: General, 107,
335-378.

Bar, V. (1989). Children's views about the water cycle.
Science Education, 73(4), 481-500.

Bar, V., & Galili, 1. (1994). Stage of children's views about
evaporation.  International Journal of Science
Education, 16(2), 157-174.

Bar, V., & Travis, A. S. (1991). Children's views
concerning phase change. Jouwrnal of Research in
Science Teaching, 28(4), 363-382.

Beveridge, M. (1985). The development of young children's

understanding of the process of evaporation. British

Journal of Educational Psychology, 55(1), 84-90.

R. (1985). Intellectual development: birth to
adulthood. Orlando: Academic Press.

Cho, H. J. & Yi, S. H. (2002). Children’s cognition of
televised physically impossible events: effects of
characters of the task. Korean Jouwrnal of Child
Studies, 23(3), 123-137.

Choe, B. S., Kim, H. N, Kang, S. H., & Sin, I. C. (1993).
Children’s

Condensation. Journal of the Korean Association for

Case,

conception on  Evaporation and

- 26 -



gt ol329| HH EZEHY 1

Research in Science Education, 13(1), 92-99.

Choe, J. Y. (2000). (The) Young children's scientific
thought process in the science activity dealing with
change matters. Unpublished master thesis, Korea
National University of Education Chung-Buk, Korea.

Cuneo, D. O. (1980). A general strategy for quantity
judgements: The height and width rule. Child
Development, 51, 299-301.

Flavell, J. H. (1986). The development of children's
knowledge about the appearance-reality distinction.
American Psychologist, 41, 418-425.

Flavell, J. H., Flavell, E. R., & Green, F. L. (1989). Young
children's ability to differentiate appearance-reality
and level 2 perspectives in the tactile modality.
Child Development, 60, 201-213.

Gelman, R. (1978). Cognitive development. Annual Review
of Psychology, 29, 297-332.

Hong, K. O. (2002). A study on conservation according to
a sex abd age of children. The Association of Young
Children Studies, 5, 207-224.

Inbody, D. (1963). Children's understanding of natural
phenomena. Science Education, 47(3), 270-281.

Johnson, P. M.(1998). Children's understanding of changes
of state involving the gas state, Part2: Evaporation
and condensation below boiling point. International
Journal of Science Education, 20(6), 695-709.

Ko, Y. M. (2001). A study on the k-secondary school
children’s conception of evaporation and conditions
of evaporation. Unpublished master thesis, Korea
National University of Education Chung-Buk, Korea

Kook, D. S. (1988). A study on the secondary school
students’s conceptions about the changes of state of
water. Jowrnal of the Korean Association for
Research in Science Education, 8(1), 33-42.

Osborne, R. J., & Cosgrove, M. M. (1983). Children's

conceptions of he changes of state of water. Journal
of Research in Science Teaching, 20, 825-838.

Piaget, J. (1970). Genetic epistemology. NY: W. W. Norton

Piaget, J. (1973). The psychology of intelligence. Totoea. N.
J.: Littlefield & Adams.

Piaget, J., & Inhelder, B. (1969). The psychology of the
child. New York: Basic books.

Russle, T., Wynne, H., & Watt, D. (1989). Children's ideas
about evaporation. International Jowrnal of Science
Education, 11(5), 566-576.

Selman, R., Krupa, M., Stone, C. M., & Jaquette, D.
(1982).

emergence of the concept of wunseen force in

Concrete operational thought and the

children's theories of electromagnetism and gravity.
Science Education, 66(2), 181-194.

Smith, S., Trueblood, C., & Szabo, M. (1981).
Conservation of length and instruction in linear
measurement in young children. Journal of Research
in Science Teaching, 18(1), 61-68.

Stavy, R. (1988). Children's conception of gas.
International Journal of Science Education, 10(5),
553-560.

Tytler, R. (2000). A comparison of year 1 and year 6
student's conception of evaporation and condensation:
Dimension of conceptual progression. International
Journal of Science Education, 22(5), 447-467.

Yeo, S. L. (2001). Future elementary teacher’s understanding
of phenomenona related to evaporation and

condensation. The Bulletin of Science Education, 13,

209-224.

Ad: 2012. 10. 22
FAgE: 2012. 12. 10
& 2012, 12. 11

- 27 -



