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ABSTRACT. We compared the understanding of 4 pre-service teachers of chemistry education major and 2 pre-service teachers
of chemistry major related to conceptions of "properties of dilute solutions" chapter in high school Chemistry II textbooks. As re-
sults, few pre-service teachers understood fully the concepts of high school Chemistry II textbooks. Some pre-service teachers had
misconceptions related to properties of dilute solutions. We found that few differences existed between the pre-service teachers'
understanding regardless of whether they took a major in chemistry education of a education college or a major in chemistry of non-
education college. Most of the pre-service teachers who attended this research recognized the lack of practical knowledge in their
pre-service teacher curriculum.

Keywords: Pre-service teacher, Chemistryll textbook, Teacher education curriculum, Property of dilute solution, Pedagogical
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Table 1. Informations of the subjects

Classification Grade Major Double Major National Teacher Examination
Edu.A 3 Chemistry Education Science -
Edu.B 3 Chemistry Education mathematics -
Edu.C 4 Chemistry Education Science Pass
Edu.D 4 Chemistry Education Science Fail
Sci.A 3 Chemistry - -
Sci.B 3 Chemistry - -
Table 2. Interview contents
Item Content
1 The reasons of different features between a solution and a solvent
2 The reasons of vapor pressure decreasing in a solution compared with a solvent
3 The reason of emphasizing dilute when we treat the properties of solution
4 The reason of boiling-point elevation in a solution and roles of solutes in the solution
5 The reason of freezing-point depression in a solution and roles of solutes in the solution
6 Explaining the reason of freezing point depression with enthalpy and entropy concept
7 The reason of osmotic pressure in a solution and roles of solute in the solution
8 The opinions of teacher education curriculum
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Table 3. Explanation types of vapor pressure decreasing

B

Explanation type

Basis

Disturbance of solutes
Interaction between solvents and solutes
Decreasing of chemical potential
Decreasing of kinetic energy

Chemistryll textbooks, General chemistry textbook, Pre-service teachers' responses

Chemistryll, Pre-service teacher
Physical chemistry textbook
Chemistryll textbooks

Table 4. Explanation types of boiling point elevation and freezing point depression

Explanation type

Basis

Disturbance of solutes
Interaction between solvents and solutes
Decreasing of chemical potential
Decreasing of vapor pressure

Pre-service teachers' responses

Chemistryll textbooks, Pre-service teachers' responses

Physical chemistry textbook

Chemistryll textbooks, General chemistry textbook

Table 5. Explanation types of osmotic pressure

Explanation type

Basis

Disturbance of solutes
Decreasing of chemical potential
Diffusion of solvents
Concentration equilibrium
Solvent blocking of membrane holes

ChemistrylI textbooks, General chemistry textbook

Physical chemistry textbook

Chemistryll textbooks, General chemistry textbook, Pre-service teachers' responses

Pre-service teachers' responses
Pre-service teachers' responses

Yohsh o], AR 215 THEY] of b APt of v
WA (Sci.A, Sci.B) 9] HE-2 5 2] ALt AbE g o
Hish= 1:2 W A 0 2 Z18)shgiet. 1eu o] 9o =
ot Ao AdARe] o] o] Frofdt thE At ARk A
2o FEFE 7A A BrF AR H g vl sto] 213
stk WY A 7S o2k 4050 A 705 F =i ok

S EEREEECEEEEERE Y E
‘G]—H EHEI-_U_ZH_J A 638 v|u BA317] 93

A tHTable 3 - Table 5). 5712 U Q] Yel&
XE‘—J HJOH,%?%JJ} | 2] ?_”91, slehA] el d s, 5
HA o vl o2 {53} 5=, 8- o] Wl
@ SFSHI abA] oF ARtalst Ay, e Al o H|aLAke] &
R omtE =&k en, gAY Gl o] Y 1
SFHI WA o o H] WAL S5 -3 ol A =&3kATt. L
2] a1 'o}ehA] wEld A -3 =] ke A ofl Ak 21 A
o2 28 2 9glon], S ou X Fha 3-8 sl wa}
Kol Mgk L AFel & 348 5 212,

27 0B ool ve] el 7o) W, £ 43}
golo) 212, Sjstal el 7, 5719 R 4 fE0E &
25t spgit], "800 ol vl wAre] SRl A w2
A 8705 §0) e o ﬂzmer S EEREES
SolA] = el n, sheta el 7t Be)set LAl
0, 23 215t el ksl el ] = shalct

_& o[ﬂ
2
o E

40 AN

[

o] SV SYeH sl st s, el
QERERLEEEES CR TR DL B
o] ko] T upg e o vl AL AL TR R E EEFHLE

Ao w2, s '] o) g kS
AL FEe] SHE MR ERT e ol s B
ol tek ALz, AlRke] A5 I Ao 7k gh st B
Hd= bR o] SO Fe v dopd o A @/l |
Fohe A7 RE 4 Qo R Sl maba ofl A
A WS TH 2 AN W, &t S5t -8-0 ARelo]
IR A B S 0.2 Al A5} 1%} o] mj yhEato
% g0 o5 glom R AR Ao FRE Fo= o
Zo| 1w ol 5 gir}
o7 ot Y =9

271242 L2

Z71er Yol ¥l st 155k 3FsHI wabA ek
q@ Lo A 57 % oful ks el Su F3 L EA G

75 Table 6] A5kt
" So12r%) el it shat matae) AEe Al 9o

Journal of the Korean Chemical Society



i=1

ED

flo

2 vebgtek 0] SSHI wakAlek st uiekst
%3 W g e e st on], thE ¢
o WA M Aol AAEA ghatet. el 2
A 3 U M Bt} W H ) g it 8
of wrsfot 43 gl 1, 71§50 7 7|6 B3
I S A0 M 8 kot o) 2 Abo] o Q12 o] 2
Bk g3t g7, Sole] EHol 1Xsh $7 YA §
) QJA7k Zrehel 2L etk e o] AlAs:
31 9lek. o] QA7) Folat BE oM WAEE o] ¥ 714 §
FPoz Zy|ot g el Ausigct,

U Z7198 Y WAL S BN A GAE A
W 3EE 8k} 11 Wb o K Gl eto] of s 2 i

A7k Fshe o DR 25 ANUAE 2 B 5747}

O{

=

¢

a0 Z7] ¢hel 7 @4l Aoludrha Hystgict. 5k
B Ao A ol o] H gk A S 5t gl ofu] AR ¢
ok,

o) mAHEo] FEH O 2 vle Belsker wA o) A = ot

I~

st el ZAag Z7] o S Agstct. o] A9 F7]
A WY HRlS wapAjuitt o 24 Agstar glom, A
g 1ke) ddo] gi7] wiZel o] & ull-p= S EIA T
FEE 7Hs/do] =k T Eh, o R o) a5ehal kA 2} of
St Aol A g el el = d “ﬁWE Etetar, Aol
Ao R 22 g g o) Qo e Ayl FF¥a 1
et ol 8 g2 ‘ﬂé"2§~ 19F WS Abarst

}aﬂ%§°@4“mgﬁi&%ﬁ
APAAAES il A} WLy Fol
S, ol 2R A AL o) A B B AT
A2 wol | gfskor], Yahd Aol w Hol A ghtet. mp
A A ] st 434 & ) 5ot sk 2

S22 “gdof| tiigt sfhdg om|wARES] ol H Bt g agof thgt Q14 AR At 791

Bx Q=0| 2l0|

spaHl mab o ishsl Aol Al E 19 e %
o2 AA =g on Belael mAol AL BFal el g
A2 AASO, AHlARS S g waet At
$olo] lel 3.0 2 Sersto] wukA] At 2ol Liet
W ATH(Table 7).

S5 3 el A
SIS e R olale 49 S7Idg el a7l
Eﬂ—rc’ﬂ BHS A st 2= o] F7Ido] ti7|kat
BotA| =5 sfjF=ofof Stk A3t oA et =29 571
o Aol 8N F71UE TS AAA d7IdelA F
ib} TAA 2 -GN A
dol 57 l”—lﬂﬂ—fﬂ‘ﬂ“ &= St Ao e 24

lﬂﬂ%%ﬂ%q.

rO{

m

rlo oo [

)

=]

%4%ﬂ°§m4miﬂﬂ%6%ﬂ#ﬂL4
4 280 g AT S Q1 o
bgon, oleat Aske ek
co] Aoh WA WALO] AT
-?M35%4ﬂWﬂﬂNﬂ%ﬂﬂﬂH?—%“4
AL A= o shsbd g LAHEO] HE ol g
ukoteta) 2] shah g u$-is of ] WAL L& 2H of
X"QK] Etﬂ—o Q—O]U]-/\Nohq. ]‘4— ]
"G oo 21 oot Al

of He goltt.

L
)
v
o
R
oZ
o
Ol

rl

rl
o
O:
=
)
-

0
i
o
o

¢

it
o

l
_>|:rl°_|

=

N oo >

O:

2 rlo &
2 ogd 4

lo
Koo kI a2

o
=
o
ox

ARk B 259 A
Sci.A: §80] U9k HE RGO QlshA . §o] &
A5 2 Wold 47} gl A . B 247} ol
2] 913kl glofol shad), §te] <)

?

Table 6. Explanation types of the textbooks and pre-service teachers related to vapor pressure decreasing

) College textbook
Explanation type Chemistryll - - - Respondent
General Chemistry Physical Chemistry
a
Disturbance of solutes Kumsung, Ifyohaksa,aDaehan, Joongang, Zumdahl & Zumdahl - Edu.B," Sci.B*
Jihaksa,” Chunjae,” Chungmoongak
Interaction between aq a . a Edu.A, Edu.B,” Edu.C,
solvents and solutes Joongang,” Jihaksa,” Chunjae . Edu.D, Sci.A, Sci.B*
Decreasing of chemical B _ Atkins & de Paula B
potential
Decreasing of kinetic
energy Hyungseul - - -
No explanation - Oxtoby etc. - -

*Two types of description or respond.
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Table 7. The explanation types of the textbooks and pre-service teachers related to boiling point elevation

) College textbook
Explanation type Chemistryll - - - Respondent
General Chemistry Physical Chemistry
Disturbance of solutes - - - Edu.B, Sci.B*
Interaction between ) ) ) Edu.A, Edu.C,
solvents and solutes Edu.D, Sci.A, Sci.B*
Decreasing of chemical ) ) Atkins & de Paula )
potential
Decreasing of vapor Kumsung, Kyohaksa, Daehan, Joongang, Oxtoby etc, i
pressure Jihaksa, Chunjae, Chungmoongak, Hyungseul Zumdahl & Zumdahl

*Two types of description or respond.

Table 8. The explanation types of textbooks related to dilute solution

College textbook
Explanation type Chemistryll textbook - - -
General Chemistry Physical Chemistry
. b a a b
Propqrtlon of mole .Kumsyng, Kyohaksa, Dacehan, J;)ongang, Oxtoby etc., Zugldahl & Atkins & de Paula®
fraction of solute Jihaksa,” Chunjae, Chungmoongak,” Hyungseul Zumdahl

Kumsung,” Dachan,” Joongang,” Jihaksa,” Oxtoby etc.,” Zumdahl &

. b
Chungmoongak® Zumdah!® Atkins & de Paula

Raoult's law

b
Ideal solution condition Kumsungb Oxtoby glcn; diﬁ?dahl & Atkins & de Paula”

*Two types of description or respond, ®Three types of description or respond.
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ZF 2ol A= 4 A o gt olFo] 9 x|k, -2 o] o] bt Raoult's law can not applicable to dense solution Edu.D, SGiA
Bl Skt ATE HAFSEG 0w, 9ff g3 o] g1l Raoult's law can applicable to dense solution Edu.A
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Table 10. The explanation types of textbooks and pre-service teachers related to freezing point depression

) ) College textbook
Explanation type Chemistryll - - Respondent
General Chemistry ~ Physical Chemistry
Disturbance of solutes - - - Edu.D
Interaction between ;
solvents and solutes Hyungseul ) ) Edu.C, Sci.A
Decreasing of chemical .
potential - - Atkins & de Paula -
Decreasing of vapor ) Oxtoby efc., Zumdahl &
pressure Zumdahl B
Presentation of phase Chunjae, Kumsung, Jihaksa, Chungmoongak, i ) )
diagram Joongang, Kyohaksa, Dachan
Edu.A,
No response . . . Edu.B, Sci.B
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Table 11. The explanation types of textbooks and pre-service teachers related to osmotic pressure

] ) College textbook
Explanation type Chemistryll - - Respondent
General Chemistry  Physical Chemistry
Disturbance of solutes Jihaksa* Zumdahl & Zumdahl* - -
Decreasing of chemical .
potential - - Atkins & de Paula -
. . Chunjae, Kumsung, Hyungseul, Oxtoby etc., . Edu.B, Edu.C/”
Diffusion of solvents Chungmoongak, Joongang, Kyohaksa, Jihaksa® Zumdahl & Zumdahl* Atkins & de Paula Edu.D, Sci.B*
Concentration ) ) ) Edu.A, Edu.C*
equilibrium Sci.B*
Solvent blocking of ) ) ) Sci A
membrane holes
*Two types of description or respond.
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Table 12. Perceptions of pre-service teachers about teacher educa-
tion curriculum

Type of perception Respondent

Lack of pedagogical knowledge Sci.A," Sci.B,” Edu.A

Lack of content knowledge Edu.C
Lack of practical teaching knowledge Sci.A, SE(ziluBl’) Edu.B,

*Two types of respond
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