| ex=e | RIS LS 3(2) ppl18~126 (2009 82)

asska e}, shek 1 9l Bk} 119 yERd

7132 27] 24

A&, SolxP, 2ZoF, MalH”

o[}T

EF8hul, 7% 467-802

ST ShehmAsh AEEEA 151748

Diagnosis of Expression of Inorganic Compounds in the
Korean High School, Chemistry I and Chemistry II Textbooks

JiHye Choe', Mi-Ja Nam?, Kyung-Ah Moon® and Hee K. Chae”

!Jeungpo Middle Scool, Kyunggido 467-802, Korea
2*Deparlmenz of Chemistry Education, Seoul National University, Seoul 151-748, Korea

o ok
4 =

ol e ek 1o A% 2 o) 1 1 b 135 sjel ) Shibesl 57 % Ha g K Jlolck 7 el g
nlamse] 7] Ste) £5, & B ) &, BN BRI B4 7] SikE H71e) W Sol w71 whe) S ol 40,63
9.5, 815 1904 69,09 08,3 12l 3% 1olA] 100,05} 16i9] 02 212k EAHSIT, 1o} 59 A S % b i SREs
217} 028019107 TS 0.680191c), olelet Ak mlFo] Syge] Fote] WINEL He A 5% 13} 1e] BTt WAL F U2
AR, )3 b o] BAshs B3R Gk, S48 UEE 2 dsh UERe] Al X Sgel tiste] jonsonee] A1Y Rdg B
TR Bk o] Al SRl tiE Shizk EE el Aol Hnld Ao Wit

FHo - 7] SE, A B4,

FH

¥t 7] W4, Jonstoneo] =4l

A& ke olg] 7HA Aol 71deta elA slet (Gilbert,

SFeh2 Aot AdAAA oM e 5 Qe il 2YE F53Th A2 71EH R Al AAE et
S 7P| BAF ok BAF - A9 HolA| &= © S S 085t kS gtle Ao IS
Histe] g siAstaL Arehs sheoEA T = glal & 2 88 lwE A, 318k AXE F5kaL B4,
T Sl 4Rt #AE v QY (Tasker and Dalton, 318} 7120l 538 vl AlA, s8te] ol slete] sy
2006), Wb PSS B £ gle A Aol Aol A} 93 & = e THL 719 Aotk (Gilbert and  Treagust,
e A AL A2 ojg "d&ﬂ‘ﬂ DEA Ewg) 2009). ©] FollA] 3lete] olofol| gt AF-E AT HE 9lofe]
ataL ok (Gillespie, 1997). SRR ofufe} WARESE oejgh  ARBo] thiE MEks ofsfslal 27]of s il Sl whd
sete] w-Blszol] gk oS Z%'Ii 0‘11“4 ojgjgh ol %‘7101] gt A7 AgHAR] Ao UeiA ek (Schwartz et

jus)

2 g, el H=g, 8t o3, 3}, Al 2 wAE , 2000). B Ben-Zvi¢} Hofstem(l996)0ﬂ w2 38k &5
X}"}H shuk= slebAlAlolA MR A58 F gl 93} &ofo
"“WARRE hkchael@snu.ac kr A Fdele Aos dEA St ErJrﬁ‘r"i sk} ol slet

2000 59 15¢ <5, 20003 79 2 524, 200013 79 159 534



Osstu wet spsh | 3 sish o] LEfE f271sgtEel B7] 24

o] F08 e TSR ACE S14Elo] Falksr
S-83}8tI%k8](International  Union of Pure and Applied
Chemistry, TUPAC, 1990)0ll4] L s e] 715S oo]= AA]
SRl Qlrt, et SHEo] e wlet vigjslel) fr)E4%
SRS E8he FIBIES 53] 7eharaoR Sofut
3L §lo] folz FAH 3}t S el=o] 53] g2 8o
2 wggdetal Weshr7h fA) vk (hgkskels], 2003). AR
Chavkin(1997)3} 42} 3}3A008)0] 2w T8 1
shd sfekasel] 2o15HEe] thaket 7] Who] 545
B A dishs 7] sidk=e] 47 S8talel njs) 132b7] ot
A wA el7lel oS = & dtkaL Ajkek vt ek
spsh w82 38t AJ2ls whshs 3, Hgex] Held
e, s E3ehe S8t Al12e] 3-8 B 7RI Alslel n)
2z ou] 5 YHE FFHeR ¥ (Gibert and
Treagust, 2009). 8}8k2 Ed2] Al AAIE thie SHEl
] whel 3k} w2 YS9 wEolE o E E 4 gle v
AFQl B2 Al Aoz =ad AN AAIE oA o
a4 g F de AE ek el & 4 2
(Johnstone, 2000). o] AAIGolM AMgHE SFeH4] 7o)
& e AR B O AP | EHuhks A oA
Aer g setusAlEe] 8k Bl tigk Hert 254
k=t Johnston(1982)2 SHYE] 3lete] Azks sk

HPH © & macroscopic representation, formal or representational

|
A

T

representationZ} molecular submicroscopic representation's
Al 714 Edo] lrkal $73519.0. 1 Andersson(1986)S T
3 vla Aleh 94 AR Ul F Ale] 94
22 7157} Pesieha A olg} Zol Al 7HA %
= Ul 7HA 34 o] =YEo] st 2%lE B¥shs
Soph thIsht 1 Fol tEAe A a3 10 ek
macro(M), submicro(SM) % representational(R) = YERH

T2
The role of language

Ideal model

Figure 1. The relationship of chemical representations between
symbols and languages.
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Table 1, Lists of the selected Korean high school textbooks,
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Ao Lee, Kyu-Suk et al Science 63 Dashan Printing & Publishing Co,, Ltd, (2007)
A Lee, Duck hwan et a/ Chemistry | 239 Daehan Printing & Publishing Co,, Ltd, (2007)
Ao Lee, Duck hwan et a/ Chemistry I 391 Daehan Printing & Publishing Co,, Ltd, (2007)
Bo Kim, Hie-Joon et al Science 66 Chunjae Education Co,, Ltd. (2007)
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B, Kim, Hie-Joon et al Chemistry I 351 Chunjae Education Co,, Ltd, (2007)
Co Suh, Jung Sang et al Science 65 Kum Sung Publishing Co,, Ltd, (2007)
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Eo Hyun, Jong-Oh et al Science (SNG) 106 The Ministry of Science and Technology (2007)

120



=
on
0
El
il
o
Tob
o
g
Ton
I
3
I
m
T
40
~
Tor
il
THO
10
o
~
A
1z

Table 2, Total numbers of inorganic compounds appeared in the Science, Chemistry | and Il textbooks,

REPRESENTED METHODS

Subject Grade | Author | TN TN, Korean Korean conversion of Conversion | chemical
Korean i (formula or | formula to TN3
(English) . (formula) | formula
conversion) Korean
Ao 39 71 - 2 61 46 27 144
Bo 38 97 - 2 94 37 57 197
Science 10
Co 29 52 10 - - 75 27 7 166
Do 52 83 - - 61 23 52 200
Science for the New

, 10 Eo 0 147 43 2 6 223 8 76 358

Generation
Chemistry | 11 Al 73 101 24 - 3 60 36 32 155
B1 67 92 10 - 1 43 42 19 115
Ct 68 99 15 - 1 52 62 21 151
D1 68 101 12 - 2 43 69 22 148
Chemistry I 12 A2 99 166 19 - - 93 119 228 | 459
B2 102 153 6 - - 66 123 111 306
C2 o1 159 11 - - 103 108 163 380
D2 105 178 7 - - 78 152 181 418

TN1: total species of inorganic compounds, TN2: total numbers of all represented methods of inorganic compounds, TNs: total numbers

of appearance of inorganic compounds repeatedly.

W= stARE FiA o2 39 5719 slekEol skt vt
AR #e}h waAjollA= 907]] Slekao] Fagsitt

Zefut 2RI e} WA olxf= o] Thelelx] o] o]
S BA 2070E olE S0l AWt 2k 47] el
shakg o] Ao thal] Adrgaban of 7Ex]e] A
3L ZH7e] SAel| tis) Arata ok 7|4 AdrEEa
= o sikEwt d07fell gt o] - ThlollA St 3l
C07HE Alefats 3t Wit ETt 032 v AL shek=ol
HH 5S¢ Sk A 2t wHAE Eg st
Stuldr ol FAsh SHekae] ARl e 49,601
F7HE 89.87lel] o]l=a Qlrk.

8l8} 1 Aol = FBetE o 672 sgHEo] 98,3712
E3og Zr|Eglen 38 I wE HHFEog 100719
shetEo] 1647119] o= H7)HQlet. dhdo] FolA|wA
Aol THsh= sl Fo 7= W Tkl As =
T Sle}. 38} 1 mabaolla] dgole] ARgo] BolAlaL, MY
F7)(EE) e et wdx Rt gk o] e H3tellxio] 3}
8 82 #3} w9 1/4¢] BstARt 318} 1 watA el
A wpA oA sk8te] WE-S ThEaL 9lom AR AAA

(
=

2

>
%0 ofN

[ei

fel g

S

Al AHZHE mAIHQ] AAlel ek seidE A5 w7l
Hug Ae gl ekl -] A9 S8t 1 Aol A
o int, webA shet 1 waba olxd= ek wabA oA nkE
WFgole] ARgo] BaL Wdz7]9k 3 letAlo] gt sHA|
2F 318t 1T waAollM= 3Fek 229 ko] HolA|aL & Jid
spe} g 22 3ot A4S Sgelu R sehAute] 717t
A3 S71ke £ Sltk. A8t wabxel 518} 1 alaba] oA
stet2le] selo] 367H, 2470R1El Hleh 3Fe} 1 wabA] ofxds= 3}
gt2jo] 171702 3wl o) T7HES & <+ Uk

e} watAolla= diolla] 2roli= golef ARge] 107 vl
Rl whal] 2pAle] v o] 7ol FStulp A He} 4u 7}
F e A7 AdellA] 2ol HIHEAR] gol2 AREER]
o} of2fgh HIFEAQl gole] AR s8ks A3 Hske 8
BEA 3l8to] ofele SHEo] ofua e} Uxigh &
ol rhal =2 ¢ wE &g ZlolH, Wy wje] 2
of EA STl AAE StES W5 =4
I JEE 3= =89 E Ao|thJohnstone and Selepeng,
2001), BF8H I, 1T adpa] o] Aol g-gole] Akgo] Zols

A oL e} waprfolxel vl g FrAlStaL Sith

121



(2) Fstt 38t 1 9 1 HaL

(@) 3}gHEe]

st 8t 3181 BT wabA o] YeRd 7] sk
& 7] e 5 vlaskelrt. 3 29| Avs B 9
T 3R] Tlae AetuabA, 49,6004 518t 1, 69& 2jaL
S}8F 11, 10022 dhdoe] gepitel] 7] H3o=m S7Ishks &
% 3 SIgEE ARlete] Bkt Aetusd
Ao] & G Het sHEC] T 0.680]1aL 318t 134 I 1
prj o] Aol 7t Bt 24353 35750 % 1145 Apo|7} @
ow E7etal B & 1 7] 3k T 0.280]300
H3t WIS TA| ZpAI wpxel b A] 47]e] waba R
welslols Wl & F 3FhES] = 0.859F 0610190 o] A
FetaatazE s} o 1o Hlsl A28 shekas Wol Avhst
I vk A7 2 ¢ el skl 4t Soksh mt
F e A Pt dels & Aok (FviRkek 23,
2008), sFek EHo] AA|9} 72 B B v ShiolB
2, ojd 315} 7S Adrgetr] flete] shgkee] AR E71
at] 7S] olelE 571 Sal Tt MR shekes AE
T Qlt}. 38} 1, 11 Ao Hlsl Fstuatael] & o 5735
7R AHE o ook shue] Sl
3 Aeb] flel okt =g ol Sl AR
8t upxfellx] 318} 1, T1el] Hle zlol= delriets B 38}
as 27ickd 2 EES Adsh] gt S| %
oA Aoltth Bruner(1977)0] w2 sHYEL U9 ¢
AE AWM A, wdatr] wiiel waw S Akl
T3] Al 71 717} lvkal Ak Akl =44,
A, 7HAE T F HE HEo] st A sk dAoR T
dellof gaLl . dlE B0, 7, 34, & 5% 22 N
Jol #3tel] dAoletal AtEH, ojgfdt /NHdES 7Fedst
Z71e) 7k2A 1 ashdel SepybaA A o R AlF-Aolal
AT e WEoR TA| Asok gtk UAIE wsad s
AAEEIeE. wheba Befaldaof] Bjs) 318} 1, 1T nlaha] oflA]
ofw|gt sle} 7\d-g MArdetaal AAJE sigHEe] 47} Shde]
Zopglel whet & AT ARk shghEe] 471 SolE A
Shdo] FopAHA Ao g AlFAo]aL J= EE
AAEFEA g 742 JdS O Zlo] QlA| As] whEolzkal
RHoZt}, 3FAE JohnstoneT} Selepeng(2001)2] Aol 25}k
H 2S wof]loe Bstal 5t goje} A Agolx e &
017} efwn]e] xfol7} TNEA| Fohe 497 Bekal Qo

AL 8

& e ol7E

b

ol ge g T

N

Al

fm

o]Jo o
Y ==1

122

it
il

w0}z A8l o] ol Aol olz B
w3l vl T80 olalg a7 Ttk s vl
1 gl olelold ThyE Az e
S 713 Bast Y Zoe oA,

T

N [
= rr

]

(b) 3 vl

7] sighEe] ookt T7HES WA EE v|ush] 9
sto] A 27178 21 200 JERASICE #8F agba) o} skt
1T A o] Z-9-olle Q/dgofo] ARg-o] 4.80%, 2.75%= =3
AlgHH ol iet, 3k8} 1 wapxiel Al 28t wapxfex= o
Fgole] Abgol 247k 10.72%¢} 12.01%E AFAJskaL ek, 3t
213 BE WYnr|(@2)e B8t A} skt A
o] B e AL vlE-E VERHAL 3o Skt 1T wabe
Ale 29 g¥lo] As glgitt. M99 AMgol shdo] =
opEFE-H3 oA s}t I WAM R A4E- 48%elA 21%=
SO1EXT. 2|2 HARY|(3F8H) AR 28 wba] oA
22,029, 2AIC 28} wapa]ellx] 2,23%, 12jal B4} 1 A o]
A 36,73%, 12)aL 38} 1w ol 31 8% Shdo] Z7}3to)
ufzl HART|(Eeh) o] Hlg-e Ao R solyitt,
53] AA ahA o] Z9-ollie MR 7|(3Fet2)e] EE o
AR71E © M3shks B3] k. siepAnte s gr)gh
Shet=o] T F8taLabA ollx] 23%de Zlo] 3kt 1T A
M= B0 T 7EE ST & 5 Sl AR
T A2le] 72 FEYAS 8] 3y T
AE 5AA, e s WeSs A, 248k

o]-g-Hrkal Wk Bruner(1977)2] WA wggel o
Fgo] 27t shdo| geprtel wet 3 gAlo] A
ks A5s Bl AXE Bk 2 ek
42991 lojol 24 o2 wWslsjofof g}, ulE}
sel JF 22 38H Ae rshs St IR

= 472 BRI S8H4e] Ago) ZIITT & 4 S

2 b
i iz

) R
Ib

[l

I,

(o2

Y
N

O
-

E
4

o
%
X

o

(0 AMEE ko]

T ERe} 5 WIS AL T E 33 ek o] 54
S BB 908 1 5ok S0l et 3} At 3
s} o2 e 4 Qe st wte] gl

o) W, Aolel 57t A2t 8, 9, 170 fAHe 2
AR} B3t SR ) Aol Fa viFEe] S 9, 87
fARREL doldge] S 6712 drjdoe A v 5

754



kI
on
el
El
E
i
Ton
i
e
tob
0
=
I
m
T
o
~
o
it]
1o
10
H
~
AT
1z

science

Korean(formula) or

chemical formula Korean - Korean(conversion)
o 4.8% 1.3%

23.7% S

conversion of
formula to Korean
48.2%

conversion(formula
22.0%

chemistry |

Korean
1 10.7%

chemical formula |
|
16.5% | Korean(formula) or

‘ /Korean(conversion)
1.2%

conversion of
formula to Korean

conversion(formula)
34.8%

36.7%

science for new generation

Korean(English)

0.6%
chemical formula Korean Korean(formula) or
21.2% 12.0%  /~Korean(conversion)
conversion(formula) 1.7%

2.2%

conversion of
formula to Korean
62.3%

chemistry Il

Korean
2.8%

conversion of
formula to Korean
21.8%

chemical formula
43.7%

conversion(formul
a)
31.8%

Figure 2. Representations of inorganic compounds in the Science, Chemistry | and Il textbooks,

Table 3, Average species and numbers of elements appeared in
Science, Chemistry | and Il textbooks.

, Science , .
Element Science Chemistry | | Chemistry I
(New)
Metal 8 9 10 13
Non-metal 9 8 15 13
Transition metal 10 6 11 9
Total 27 23 36 35
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Figure 3. Representations of top 3 chemicals appeared in Science,
Chemistry | and Il textbooks, (‘Al’ represents the use of all
representations referred)
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Figure 4. Representations of NaCl in appeared in Science, Chemistry
| and Il textbooks, (‘All' represents the use of all representations
referred)
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ABSTRACT

This study aimed to investigate the transcription and
representation of inorganic compounds in selected 13 science
and chemistry textbooks for the 10-12th grades. Based on the
comparison of each grade textbook, the species, the number of
the chemical per page, and the transcription method of
inorganic compounds were listed. Results found that the
average numbers of inorganic compounds and the transcription
method are 49,6 and 89.8 in Science, 69.0 and 983 in
Chemistry 1, and 100,0 and 164 in Chemistry II, respectively,
The numbers of the chemicals per page in Chemistry I and II,
however, were 0,28 unexpectedly, while one of the compounds
in Science was 0,68, From these results we glimpse that the text
of Science appears to be much heavier than ones of Chemistry
I and II for the student to read the content, In addition, the
most representative inorganic compounds, hydrochloric acid,
sodium hydroxide and sodium chloride were selected and
analyzed by the expression modes from the modified
Johnstone's triangle model, The descriptive difference of three

complexes between grades was found to be negligible,

Key words: inorganic compounds, textbook analysis, transcription
method, Johnstone's model
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