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Abstract

This study was conducted to understand elementary

school from third to sixth grade students'

conceptions of evaporation and condensation to classified by grade and examples of questionnaires. For this
purpose, 1606 students from 3rd grade to 6th grade were involved. They had conceptions of evaporation
and condensation questionnaire. The results of this study were as the following: Firstly, students have to
know about the basic conceptions to understand conceptions of evaporation and condensation. Secondly, it
would appear that these ideas can sometimes be influenced in unintended ways and be not easily changed
by science teaching. Thirdly, it would appear that they understood conceptions of evaporation better than

that of condensation.
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<Table 1> Configuration of participants

b gade 4 4 5 6 7
A 64 63 67 67 261
B 68 64 67 67 266
C 69 65 64 69 267
D 66 68 69 67 270
E 67 68 69 63 267
F 70 67 70 68 275
A 404 395 406 401 1,606




<Table 2> Questionnaires’ type

question 1(evaporation)

question 2(condensation)

type
A @ It goes into the air as water vapor. (3 Water vapor in the air sticks to the cold glass.
B @ 1t goes into the air as wateriness. (3 Wateriness in the air sticks to the cold glass.
C @ 1t goes into the air as water. (@ Water in the air sticks to the cold glass.
D @ 1t goes into the air as small bits of water. (@ Small bits of water in the air stick to the cold glass.
E @ Tt goes into the air as steam. @ Steam in the air sticks to the cold glass.
@ It goes into the air as water. D Water in the air sticks to the cold glass.
@ 1t goes into the air as wateriness. (@ Wateriness in the air sticks to the cold glass.
F @ 1t goes into the air as water vapor. (@ Water vapor in the air sticks to the cold glass.
@ 1t goes into the air as steam. @ Steam in the air sticks to the cold glass.
® It goes into the air as small bits of water. (® Small bits of water in the air stick to the cold glass.
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<Table 3> Response distribution of question types
for evaporation according to grades

item - P ~
type @ ) ® @ 2 p
freq(%)  freq.(%)  freq.(%)  freq(%) X
/grade

3 9(14.1%) 12(18.8%) 17(26.6%)  26(40.6) 10375 016

4 1(1.6%)  T(11.1%)  11(17.5%)  44(69.8%) 70.778 000
A 5 7(104%) 8(11.9%)  18(269%)  34(50.7%) 28.104 000
6 203%) 9(13.4%)  9(134%)  47(70.1%) 74791 000

tot. 19(7.3%) 36(13.8%) 55(21.1%) 151(57.9) 125284 .000

3 6(8.8%) 16(23.5%) 30(44.1%)  16(23.5%) 17.176  .001
4 3(47%) 2(3.1%)  31(484%) 28(43.8) 45875  .000
B 5 4(6%) 9(13.4%)  37(552%) 17(25.4%) 37.776  .000
6 3(45%) 9(13.4%) 33(49.3%) 22(32.8%) 32284  .000

tot. 16(6%)  36(13.5%) 131(492%) 83(31.2%) 118.992 .000

3 2029%)  22(31.9%) 35(50.7%)  10(14.5%) 36.101 000
4 115%)  10(15.4%) 47(723%)  7(10.8%)  80.169  .000
C 5 00%) 3(4.7%)  40(625%)  21(32.8%) 32.094  .000
6 3(43%) 21(30.4%) 28(40.6%) 17(24.6%) 19290  .000

tot. 6(22%)  56(21%)  150(562%)  55(20.6%) 162.918 000

3 2(3%) 13(19.7%) 23(34.8%)  28(42.4%) 24.061  .000
4 2029%) 5(74%)  19Q27.9%)  42(61.8%) 58.706  .000
D 5 1(14%) 229%)  31(449%) 35(50.7%) 58.014  .000
6 0(0%) 9(13.4%)  11(164%)  47(70.1%) 40.955  .000

tot. 5(1.9%) 29(10.7%) 84(31.1%)  152(56.3%) 189.644 000

3 4(6%) 15(22.4%) 43(64.2%)  5(7.5%)  59.269  .000
4 1(15%)  12(17.6%) 45(662%)  10(14.7%) 65.529  .000
E 5 3(43%) 9(13%)  49(71%)  8(11.6%) 79.116 .00
6 1(1.6%) 7(11.1%) 29(46%)  26(413%) 36492 000

tot. 9(3.4%)  43(16.1%) 166(622%) 49(18.4%) 279.425 000

<Table 4> Response distribution of question types
for condensation according to grades

o @ @ ® @ R
fgrade\_ frea. (%) freq.(%)  freq.(%)  freq.(%)

30 8(12.5%)  14(21.9%)  12(18.8%) 30(46.9%) 17.500  .001

4 463%)  18(28.6%) 32(50.8%)  9(9%) 28.746  .000

A 5 46%) 16(23.9%) 26(38.8%) 21(31.3%) 15925  .001

6 0(0%) 8(11.9%)  51(76.1%) 8(11.9%)  55.194  .000

tot. 16(6.1%) 56(21.5%) 121(464%) 68(26.1%) 109.529 .000

3 5(74%)  25(36.8%) 14(20.6%) 24(353%) 15.647 .00l
4 00%) 1929.7%)  24(37.5%) 21(32.8%) .59%4 743
B 5  00%) 31(463%)  16(23.9%) 20(29.9%) 5403  .067
6 203%) 1928.4%) 30(44.8%) 16(23.9%) 23.806  .000

tot. 7(2.6%)  94(353%) 84(31.6%) 81(30.5%) 72.376  .000

3 6(8.7%)  21(304%) 10(14.5%) 32(46.4%) 23.812  .000
4 3(4.6%)  30(46.2%) 10(154%) 22(33.8%) 26877  .000
C 5 00%) 26(40.6%) 25(39.1%) 13(20.3%) 4.906  .000
6 2029%) 17(24.6%) 36(522%) 14(20.3%) 34478  .000
tot. 11(4.1%) 94(352%) 81(30.3%) 81(30.3%) 63.772  .000
3 46.1%)  11(167%) 23(34.8%) 28(42.4%) 21.879  .000
4 2029%) 31(45.6%) 29(42.6)  6(8.8%) 40353 000
D 5  4(5.8%) 17(24.6%) 33(47.8%) 15(21.7%) 24.855  .000
6 1(1.5%)  9(134%)  41(612%) 16(23.9%) 53.537  .000

tot. 11(4.1%) 68(252%) 126(46.7%) 65(24.1%) 98.089  .000

3 7(104%) 24(35.8%) 13(19.4%) 23(34.3%) 11985  .000

4 2029%)  21(30.9%) 29(42.6%) 16(23.5%) 22706  .000

E 5 1(14%)  30(43.5%) 23(333%) 15Q21.7%) 26942  .000

6 232%) 13(20.6%) 36(57.1%) 12(19%)  39.413  .000

tot. 12(4.5%) 88(33%)  101(37.8%) 66(24.7%) 73.535  .000
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<Table 5> Response distribution of questionnaire F
type for evaporation according to grades

fem (@ @ ® @ ® 2
gra freq.(%) freq.(%) freq.(%) freq.(%) freq.(%) X P
3 3(43%) 6(8.6%) 52(743%) 2(2.9%)  7(10%)  130.143 .000
4 1(1.5%)  2(3%)  50(74.6%) 1(1.5%) 13(19.4%) 132.627 .000
5 1(1.4%)  4(5.7%) 51(72.9%) 3(4.3%) 11(15.7%) 126.286 .000
6 1(1.5%)  11(16.2%) 52(76.5%) 1(1.5%) 3 (4.4%) 36.492  .000
tot. 6(2.2%) 23(8.4%) 205(74.5%) 7(2.5%) 34(124%) 521.273 .000
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<Table 6> Response distribution of questionnaire F
type for condensation according to grades

{em @ @ ® @ ® 2
grad, freq.(%) freq.(%)  freq.(%)  freq.(%)  freq.(%) X P

3 5(7.0%) 16(229%) 26(37.1%) 10(143%) 13(18.6%) 17.571 .001
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<Table 7> Response distribution of question types
for evaporation and condensation

iem @ ) ® @ 2
4 4(6%) 6(9%) 40(59.7%)  5(7.5%)  12(17.9%) 68.896 .000 type/ frqu(%) freq.(%) freq.(%) freq.(%) X p
5 4(.7%) 10043%) 28(40%)  10(143%) 18Q57%) 24.571 000 QL 19(73%) 36(138%) 55QL1%) 151(57.9%) 125284 000
A
6 5(74%) S(11.8%) 36(52.9%) 6(8.8%) 13(19.1%) 39.413 .000 Q2 16(6.1%) 56Q15%) 121(464%) 68(26.1%)  109.529 000
tot. 18(6.5%) 40(14.5%) 130473%) 31(113%) 56(04%) 141745 000 3 QL 16(6%)  36(13.5%) 131(492%) 83(312%) 118992 .000
Q2 726%) 94(353%) S4(L6%)  81(305%) 72376 000
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<Table 8> Response distribution of questionnaire F
type for evaporation and condensation

item () @ ) @ ®

%)) 2
Q freq.(%) freq.(%) freq.(%) freq.(%)  freq.(%) X p

Ql  6(22%) 23(84%) 205(45%) 7(2.5%) 34(124%) 521273 000

Q2 18(65%) 40(145%) 130(473%) 31(113%) 56(204%) 141745 000

QI: evaporation, Q2: condensation
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<Table 9> Answer distribution of evaporation and
condensation according to grades

gorrect only Q2 both

arade only Q1(%) (%) both(’%) incorrect(%) tot.
3 1828.1%)  4(63%)  8(125%) 34(53.1%)  64(100%)
4 17Q7%)  5(7.9%)  27(42.9%) 14(22.2%)  63(100%)
5 19284%) 11(164%) 15(224%) 22(32.8%)  67(100%)
6 7(10.4%)  11(164%)  40(59.7%)  9(13.5%)  67(100%)
ot.  61(234%) 31(11.8%) 90(34.5%) 79(30.3%)  261(100%)

QI: evaporation, Q2: condensation

- 1398 -



d
=

(RO

38hd ¢
12.5%91 H|
53.1%%, 4
el e & REcha

7N

it

gul

ofN
A/

oA

o] A=
2 E=

= T

ot
o
e o

!

==

Mo o i

T
fo r

rlo

W) el
s glom),

ZF AL 63%E ofF 9HA

)

to rlo

oL db

N
==

SR Mg
Iroo
o o S g

o IE

N
1%
o L

flo 1o
'ﬁ olo

%
ri

N
=
gL, oxl

s

o 1 M1 XN o 12
2

e >

olo -

i)

>
©
%
L
o

ES3Hol T A7
Atk 53] 58hde] Aol 3, 4shd w) Fw)
SA el s AL w1 SRl
ETeta T -] i Jlido] 43hdrct
dojx= AdE HoFqlry Egh Fuy §4
o] 7tdAel HHYYol|l = Bk, BT Wi o
Aol 3~63hd-S 5] H 34.5%uel HA ¢
a1 gdon,  FuEAk34%)e]  SATIAET
(11.8%) dtid oz olsierl & 2oz et

STk
Osborne & Cosgrove(1983)= &3 -S4 7
of tia] FAM=2] gAelA 174 STYES o
oz ZAM vt ok 259 AP A=
Mo B, =% 19 O @ A9
FE O Qo 1244 27} oF 40%E
25 Sk Aol S7Htel wet A
Yo S7fste] 17A417F HH

1F3
2

h R

2 @@=
70%¢]

d

2
o 1@

=

= o] 15415 7]
S7Fete] 174171 =9 oF 60%°1
gl ]3] Yea Jong-Sung(1999)°]

=
<)

S

N
=

, 1 W3} oAk H]=EA R,
A= 9ARE 60% o)Ao] @S
19417k2] A2l Wslzt glow, Saa9]

A

il

ox

= OWls Ak o] 9AIRE 60%0]°d2

TC

1941714] A9l W37t glvks Aol v=
Park Eun-Ju(2011)] 175 Hol% g4 €<l
theto]l A7k Eo] SR WA, F57]

FXor BAM F

o mg‘ oL
o
o

o

2 e
ol
o4 R Ho 2 oDk oo

.

=]

=

fal

°|
7}

AxE =9 e W]

sl e/iES Z2ta Sl e Y Fol=
ofds] #HehA JFdo R ®isHA kprial St
T EE B 1M AT %E e
284%%, Al 1/4 o]’ sdEe] T Jid
& Qo wieje idel S4e] JiES A
bstAl JAE Xt lom, 49 Mds &



s

k9]
pil

Zhell

|

[

<)

wal

=

o

)
}\gvg__‘ 164%i

o A= TR AT ]
—_— —_
=0 B W < No &V o
‘urﬂﬂ_ﬂ.ﬁﬂﬂmo o7 ﬂaﬂhmwmzl ]
T g R TFT N
<R E SE T e a ™ TTeRN
— 0 O#E — &o A it ,Mu_. o X ‘D_l © 1 L — B ;ln,ﬂ O#E
5 ° o U S =] — X — o B = 5
QL= T I <V = T o S > % B
N = T AT o ﬂotog@ﬁw L B 5 W
S I N T = T
ey R T Bpmo p®F 2oxE iR = T
h%%g%ﬂgﬂ%m ol @%ﬂﬁ%ﬁywﬂ LT TETRG
[ M ¢ ) f ~ f ! o _ &°
ﬂ%ﬂ%?%&%ﬂuu%ﬁ WM_/:T%MMQATMH J%%ﬂ ﬂ%ww.m
— ot o _ T . 0 f ~
Wﬂ_ﬂ@%ﬂkwmgé% wﬁﬂﬂwoﬂr%ﬁ% i A
bR dﬁéooEW@ON% mra;aulrwovwagr% Wié% wn
I H o W o T g moRr T ol o F T
T X o o o 20 & SN s T T - oo g
iy my T < oy o] Pn_uu 2 = TR [ =0 ) o = o ! N 6N EE ol Hyl 0 i o ok
u:ﬁﬂ%%ﬁuiHiV 0 u T oo oo o B s L Do b
s aﬁ S o X o o wl s o= 1ozr o] ™ oo W " 470| o %ﬂ N B A No o ol )
“0‘|1rL. ) o o — «
L= o = 5 ¥ wol B T E d o wmAEe T FE ReL Loy i
%ﬂomr_sﬂﬂﬁﬁﬂmwiameuwum m.LﬂLuM7M_m ﬂmﬂgﬁ n_./uwoer T om R
SR Rl N o — X 1a]o§7. ol — ﬂw,jooa
_ffa‘@_mbl&%ﬂ%,mﬁo 5 O,A%mawﬁﬂewwgvﬂw.?leu%,@
M- UV S E¥ AT #g%?%ﬂwﬂm}rﬂwnmmﬂ
— T o '
¢ 2T o 1oﬂeazmﬂzégﬁélﬂgﬂ_b w P
quto.ﬁ},_] A&oﬂu]%ﬂrﬁlLa}anﬂﬂ%,Aet‘aolx
aam%m_.de%LbL% Lox%ﬂmﬁ%oﬁﬂ%_aﬁbtimrnw.muimﬂﬂuu
4.H_O 8 ~ \O PR r = _ o=
WJ¢¢ﬂi4% g o T L METETEE
[ — ) ~
%%Eﬂaazo_mﬂ w2 X o Uy B g R W R
Al = T Euuxﬁ. Po =0 w " Yo T
_— TR o= W e I oy 75
L_amﬂmoﬂr7ﬂﬁo mR o ﬂiw_ﬁu%_iﬂ Hmmpoﬂﬂ.mopa
o_wa%ﬂaq% o m g mﬁ,%aﬁa op TN
,_lio 2 B O e o ER ;ogu] i S 0
Ee(dux_,%waﬂl = T LT = oF Lﬂoﬂo <~ 2 Eﬂi
uom.xﬂa%ﬁqkk T Mo e TR 17MEELLL§
g X ~ 2 5o uk M B i.]JﬂﬂrH% SN
]@‘dﬂﬂﬂ,] Hu = ol -~ o o) _BALEL,: up o 2 W
X Y X e oK U T o] =T e T i S oy M)
%L:mﬂmrﬂr.%ﬂi 0o x ?ﬂ%ﬂﬂmﬂzoﬂ.;w‘_&ﬁlﬂuﬁi
bm,w _E]LEME =._.: 1r1r,b ﬂ%oﬁ.@ﬂrm?xo,_foﬁm‘_t OQEA
o n]ﬂoo] s ' =T 5 B RS xedllzawr 0
g T oy = N — = Wy o= X o e N
ThErTeATe S g FTIEET W BB
T - ET < of & L sk m ey @s@@mﬂ _:Jbuﬂﬂﬂﬁ%
= = = o 5% = o W os = N = o — 0 N —
évho_ﬂ oy T iﬂn]é 7ﬂ|ur_o%§mwaﬂ.@a,%%?ﬂﬂr
ﬁwio.caﬂﬂ@?}m? L:ojﬂwﬁﬂl wﬁﬂﬁ_smﬁﬂﬁ%@%uﬁﬁmw?gﬁﬁm
N V —_— o - N
O#quu;r%@#m;gz% Ty oﬂo%wruffoa;_ S
%ﬂnﬂ?»ﬂnyﬂ% Cale ﬁﬂr E%%Hdn.ﬂmﬂﬂ%awﬂmuu%uo
- — _ — = A
T RN K W o o Ew@%ﬂq@@ o L
moml; o T ua3ﬂn.1mwalr~oo_azo‘_t].;o_q_oluﬂﬂ
° T W .zo%ﬂ%_‘,,wlqaunﬁ,ﬁwu.%%ﬁ
1 o ﬂﬂm_wz%%ié;
o MR om0 O o "
E IO
R

ot

~ 1400 -

Jo] 19
] woror, 714 A EFE
TS

SFA
8l

e

T

S

£3

A]



References

Kang Tae-Jeong(2000). A study on elementary
student's conceptions on the state and the state
change of matters. Master Degree, Korea National
University of Education.

Kook Dong-Sik(1988). A study on the secondary
school students' conceptions about the changes of
state of water. J. of the Korean Association for
Research in Science Education, 8(1), 33-42

Korea Foundation for the Advancement of Science
and Creativity (2010a). Science 4-1, Kumsung.

Korea Foundation for the Advancement of Science
and Creativity (2010b). Science 6-2, Kumsung.

Lee Eu-Gene(2012). A Research of the 4th Grade
Students' Degree of Understanding on Terms of
Material Domain in Elementary School Science
Textbooks. Master Degree, Korea  National
University od Education.

Martin, D. J.(1999). Elementary Science Methods: A
Constructivist Approach, Wadsworth(Translator: Lim
Cheong-Hwan et al., 2001, Sigma Press).

Ministry of Education and Science (2009). Primary
Science Framework.

Osborne, R. J. & Cosgrove, M. M.(1983). Children's
conception of the change of State of Water.

- 1401

Journal of Research in Science Teaching. 20(9),
825~838.

Park Eun-Ju(2011). A study on elementary school
third grade students' conception on the state and
change of matters. Master Degree, Korea National
University of Education.

Wandersee, J. H. - Mintzes, J. J. & Novak, .
D.(1994). Research on Alternative Conceptions in
Science. In D. Gabel (Ed.), Handbook of Research
on Science Teaching and Learning, 177-210. New
York: Macmillan Publish.

Yang Yung-Min(1993). Children's conceptions on
evaporation and condensation. Master Degree,
Korea National University od Education.

Yea Jong-Sung(1999). A study on elementary
students' alternative conceptions of evaporation and

Master Degree, Busan National
University of Education.

Yoon Jae-Hwa(2001). A study on changes in the
elementary  school students;  conception on
evaporation and condensation. Master Degree, Seoul
National University of Education.

condensation.

o =EAA - 2014 10Y 29Y
o AAEEY 1 17} - 2014 1€ 04
o AAETAA ;20143 11¥€ 12



