Jowrnal of the Korean Chemical Society
2016, Fol. 60, No. 5

Printed in the Republic of Korea
http:/idx.don.org/10.5012/kes.2016.60.5.362

2009 7H& WSIPH| 2 RIMO|A o2 2] A gt 2
EH Olol = &A1

ogk
o

L15|1Y - LORRE
otz Etn ek &}
(< 2016. 4. 20: AZEA 2016. 9. 2)

An Analysis of Concept Description and Model and Student Understanding About
Ionic Compound in Textbooks Developed Under the 2009 Revised National
Curriculum

He Young Shin and Ae Ja Woo*

Department of Science Education. Ewha Womans University. Seoul 03760. Korea
(Received April 20, 2016; Accepted September 2, 2016}

2 9% o] AT AL 2000 4H RETA) BB THAMelA HANL Y ol BB 4% HET YL BHD.
Sheo] ol@ SRl chal oA olasti sled MR FANdch M NS A AU A 933} TEW
sheh I} SHeh L BObY S hAOE SHET. AE PAbe FEE 25Hd, DS 1-38hd B4 1948E hAeR AA
stk @7 ATE Thed gtk b 2R BE B4 2% ol HUES A%T 1 A8 HUH AU olg =2
she Bge @uAvith Aol Qleirh ole BB Fojele BU7IH <lg, A @ FUH WY, BEHY A
% % /IIE o2 B9l JAe wed. 20, 8, W) AEY % 7hIE uses A B Eg A
% glo] BH AASAL Ao kT RS AN % FLE gt oleE Aole FSE B2 DuAeMet 2
o] ol& BEEel ek BEe) H7IEe| gl Aot BYH Saet o] BUEE YW AES Ve oE | o
24 etk Sa. ole SR Y Sy HE 2 B3 oled Y4 Ak 2YelE 4T W A% e 2
Heshx B39y RYoE EUste A ol Yshdrt

FHO: o]g, o] & g, o] A H. 2009 7§ Z& T

ABSTRACT. In this study, ionic compound in the science textbooks developed under the 2009 revised national curriculum
were analyzed in terms of the scientific concept and model description and the student understanding through the question-
naires. Analysis of textbooks was performed for science? of middle school and chemistry I & II of high school. Question-
naire was carried out with 194 students including middle school 2nd grade and high school 1st-3rd grade. The resulis are as
follows: First, as a result of analysis of textbooks, scientific concepts and models used to explain the ionic compound showed
differences depending on the types of textbooks. In addition, scientific models were provided with or without explanation for
the scientific concepts. Second, analysis of the questionnaire showed that students didn’t properly understood scientific con-
cepts and models in the ion formation, stoichiometric ratio between ions.

Key words: Ton, [onic compound, [onic bond, 2009 revised national curriculum

M B Aol 7] ¢Fa e AEHOR o]t vkl 5Tk

of o] AL WA, o, B £ oA H 2z

E72 2] o]slol $3F Nakhleh, Samarapungavan & Saglam' o] sk TEkA 7hd-S A8 ol afFkA] EEk gl
o A3 ZHol 3t Aol Fodg T 3% o & Hehg ofF 2 Fulgle HFoz st
2 AAH o2 ot 2H 2 4HE Ak shahd AL, A A, A H el A e FEH
< E-&he] Agshr] xithe stgich 3y Eol ol ol8i7t F adt el BE2 AA A gl &
7PXI-!- A Az el B Teichert 579 QP& o EhES WET = B 24E YE 0 de ™
$PSe] 280 & A5 UEE Yol R Y e YR B olAH £ U7 lde Agehs BRelA 2

-362-


http://dx.doi.Org/10.5012/jkcs.2016.60.5.362

2009 717 RLIHo] THE B A ol& HaE

of LAa 7] Hek

Barke, Hazari & Yitbarek’s €1z}¢} o]2¢] 9z} /d-&
Y7 5] o35t ZSHE 2 do] A717] M. o2 g3t
UEE AAo] oo g2 TAE 7o) ofz} %ﬁﬂﬂ.“fﬂ}
HolA ol 2ol AAEE Ao BE olsist B 97 B
T 3FGIT. Taber'ss A gAY +£2 %}Z}% A
Wa7] o) ALeshs o] BE A s e
& 49tz Ryo] FEsta] ow efde) 4 &
Ttz aflry. ofaldt LWL 223171 HelA Barke,
Hazari & Yitbarel't= 0] 27} o] 2 2ge 49 Wf o5&
Mol etz Yzt o] 2z}, A7 A o=z} vlglbesd
o] 2 2. o2 71E, o2 B4 wiEe tha H&3]
4wan el 7HAT gl G wjmete) Thaty
Ng-& Zratefior ghetar spgict.

& WAC)A Sl gAY sz Beky AL
WSl b AHgsHe B £7 3 st maAet) &
5| Seluelol A AL 27} 259 BLAH| 74
ohe Wap W2 97l HEE A Aol s, B
ol AHE-EHe 8 B4 TG ARtk ghaba
sk wabd s T A et AR oblet Bat A
gl thiFh S ofali7h 7He =R AU dH T 2EE
A Aok shoi, 7 d el Al 20l 7HE g WEEA A
SajoF AT B 2y e BHAS AT Y 8 7
W2 49shr) Hsh ALgshe ol WPl net A
SeAbE RIA ol utek AR Zelv} olokR S el
uwa 229 Y2 HES N2 BEY u Bt 29

syo] AAHA EoiThe efdoR oY 45 9l
B-E-E, A BA e B4 292 el YAHES
Hed Bart gek b

274 o] BAEt7| M uAl Y 2] A7 Y F o
o] B oL Bk we TN vl 7heks o
2oiZ 1, tE el v 2&UY Woke] BE shy
2ol 5T B WE2) WEr} Alek dojrh 74} w4
oAM= 108MA( S5k R 15hd) TEZ ) ohofA] sz
ok A ckE 2, 200770 R AAM = 86]—1:."(161-

T sy T2 T4, TlelH 9shd(F e 38hd)
THHAL 012, GUoR o) ofg2 oSty
2009 743 mEIIAE WA TS G, Fw B
32 TBUe] T4, Bl o 28 4T olF, o]
chaf ok gick 2

72} mE A 0% 3wl 15w wikAoA thE
= Asias o] 2o B 37 LS| YHer, of @
TEL 22 BB Y& BHOR oL B Y eH
W 2.5 B A4 00 Pt Apolth 2aut
2009 78 wagol A el HE-2 ThEA] FowA

2016, F'ol. 60, No. 5

o 4 s 28 9 S ofgE B4 363

g Wgol A S0l £ o B2 N wohA W&
242 obz YA oivh. B3 SAS0] WA o]
2 Ug) B 3 ofm Aol 4 oSt T Al 2
ZA A7E AW Witk BYBS A4 2 A2
2 ATRE FHUES) WaAT o)L, o] 2Bk oA
UAHE o WA BHH=A| Loprl AT} e,
20077074 W& WA E 2R ST

o HHEL U $F SPA AL AT 2% 55
Ugolol A YAk 68.1%7F T A 28 £3Q SEw 2
whd e gl Y8 oS oﬂ cﬂezl & & Sk o)
A A THEH 2z QS vk Wtz oo W
BENA St 24 ’~E7F ohjet 2y 2L
Fo2 B4 gl bkt B9 AL AgEE olag
‘5:04 P 011:}. 8212432

A of A0l i 2009 Y TAI oA )2 2}
A8 s HAPE ZIHA L BEH AP S g
AL, 2 oS B $EE TYE vheksiA H A
ST QA 2otz Aok ool A there BY g
T AR GANE B AR o] & B3R 8
&8 3 25oE S ole) Y=F 2ASILA Bt
shdd shy B9 thopet -3—% f3-< stereichy o) 2 8
TEol thgt B s & SIS ] o Heke Hol 2
Ho 2 o 2R L 5 9g Holholg T8 2L T
T w4 g WS AASTHE B4 o] T 0|4 4229l
oL FHE gl el TSl &2 HEhE 7iid g A
331, Fojot oM R = A1 = g Ao|rh i

m[o

of 7o) AT BAE b Pk

1. 28k 4Er2, 23T S & 1T RIfA o] HA]
Sof gl o2 BHEE] ek HH AT gL of
W37}

2 3T 2P, DFIHL 1381 SHEL o] BB

el oAF A o BFtL U=7}?

AT A Y Y

o1 Hx}
24 218 B4 o}L HEE B W By A
3 2o B2 7|2 HEkT, o] BE 7| Fe) ZAs

2009 WA R-&Ip o] whE RIpM7F AL BER QlE o]
e i 4 T 2HE FA5 T ojoj A 4
H 2 o] 2 B sl ehsdt S-Sk &Y 1949
& HALR HE FAE ZAskn, E29YE 59 +3d
et AW-E E%P@I Y Eof o] @r Eof tha A%
A oSt Q=X AL E ALY



A Y

WM 24

B4 g ZFA). 2009 747F LA o whet 7L o
A AMEA e -2 5ER A Fo4 o2 3}
T2 A WES AT e A E 24 g4
o2 A3t o> AT BHAR WG 842 TH
3 2t gl el wEke TEze] 1A, JoEky
B} TobEThe &2t AlA|, oF BF3HI ToheFg PE—-J =
3, oot E4of ALge 2EANE RIfNE S8R
el u kA 9F, 5t stshnatA 43, shsHin
A 4gHom, zkzk 7| Z M21-M29, H11-H142} H21-H24
2 Z ATt

HEIA A B L7 HABL Gl ol 2 BEE
oE W82 4% e 232 2712 ZHM 245
o} o] 2 5 WA mRA] 89 sk 7| Ze] &= 2009
N 2ol uhe g Wi A&7 243

of ZE ek, TERT B3H 3} sheHIe) o] BB
B wRlol A AT Qe o] BB Auy 43
2HE 223AT LAo)H 233 4P Yae g
2004 ‘ol BB, S oA ‘ol & Ae] F4I', 0l
Aeel AT o], ol Y BUBS PR AT
o3, BYEHIG A ‘o] & o) 4a} Ta ok bR
TR 5 Yo AH7IE5H Bd 248 B
o] SHHET BEE UY WEe Hed Ads 2yl
22 7128 Aotk B2 21EE Tble 13 22 0]
252 780 02 o] HUBL AWY o AL A
=3¢ Bastgr.

Sy M2 A

AT oA o)L B B BYelM SHAER B4

jn

o] oja] v &h& W-g-of thal o E A dPFhn EAF}=
2] Z2AFEE7] $18) o] 2 2ekEol Wil A& vl S 2
shdst mEE® 135 YL AT o
AT L HRRERE 58 9L F7) &
& 2% M Mg 4 B 25T SPAE R 5034
F 194 ofrt.

A4 EF. Fahw 2ahdn 1%% st 1-38hd &4
HdL = o] Ao i shadt o
e oje A ddstn 2ger 1&]5}
3 2 FAAE sk

o BBl W 4P APIME o] 23 BT
2fdes HEF Unte) o) 28tr} Aol T, o] Y
g A B ol B oz ol ¥l YA4SIN, B3 UE
F TS7E BAbolm, 43 WES 2HL 3 B
o) &o] WAk zherttm A4 g 8} ol £ o] 2
AL BEY o2} o2 ¥]7} Llo] obd A
2.5 ofelgttin Rustrt. 48 AAE ol Ed 4
P AT ZONE 029 F4' 12F, 0| BB
B4 22, ‘o2 BRHE Y 4T 28, o) A T2
SR WA TR Y2 BAstgnh Bae) 49 A
(AP, Ackgymer ohe) ol B2 YT =
o el Y Uetn BEY S Y= ABES IYDS
sl Ajarelgick 48 WA & Fig 15 2t

AEe Q12 duHn 49YE 27 134, ot e
2y duYe A2 134, Q3 Q4,Q5,Q68 7 B
1802 stel A 108 HEeR HHster Q2 Q5

Q69 A& B2 0542 Y AFc}

Mt 42 BAHA L ohak W BE7} 1907 shsh
2324} 390l BY WEe) Bgwst 29 H7
AESRAT, o8] GAS T F ohA) 28 AT AR

cgg gol BY T4 U BUE AT B

l

o &

~
—

Mdn 12 dfo o

Table 1. Classification standard for scientific concept and model of ionic compound

Textbook Contents Scientific Concept Model
. . Ionization model, crystal model
. . Electrostatic atraction, strong bond, o ) s
Science 2 [onic compound regular arrangement, stoichiometric ratio™® (space-filling model,
g e ' ball and stick model)™*
Jonic bond formation Electrostatic attraction, bond, Elecwon transfer model, _
stoichiometric ratio™ " electrostatic atwaction model™
Ionic bond formation and energy A balance between at]:t (E,ICIIOII and repulsion, Inter-ionic dlst_zmc__:c7 Zgld potential energy,
. = stabilization energy” Borm-Haber cycle™
Chemistry [

Ionic compound structure

Regular arrangement, crystal struchure™

«  Space-filling model,
ball and stick model***'

[onic compound property

Melting point, crack, Eils(solutioni’hydl‘ation,

electric conductivity™ ™

Melting point, crack, _dlssolutionfhydmtion.
electric conduetivity™™ ™

Chemistry II lunic crystal property

Melting point, crack, dissolution/hydration,

electric conductivity? ™

Melting point, crack, (hssoluhcm'h\I dration,
electric conductivity™

lonic crystal structure

Tonic crvstal, unit cell’

T Ta8 A=l

Crystal model, unit cell model*™

Jowrnal of the Korean Chemical Society



2000 A wL-ukAe] oS wab Ao A o)L glghsre] A vyl mEd o) SR o]F]| e 2LA] 365

Ol2 et SiBrS

e U PR AT WAIRCI YT, § T 0IQE LM,

A QD FAT FOU NQEM KA AUR 4D, R BEYON DEYCIAID YOI,

Q1. 57k 24 1, 2 5 o= 0| Of 2 Yofed HOIX| D=7 1 0|RE “A2 ( )

3]

"o °

o ° [ NE o Q
us
6o @ $99 — | 00 @) 090
—
° o ° o
° °

A IE
o8

=& o/2(Na’)

LE® MAH(Na)

ol® :

Q2. cig 5 A%t Alolol HxXIQ 0| UM WHSI= SRS TS 2T 171D, 1 OIRE ML

2
o °a Ve o
(46 @ 908 + (34 @ 438 — —
. S~ o 2 ~ n=‘
. 2
Na Cl
Ol% :

Q3. @& Li=EOl IX0F 88 IFol CiE (1), (09 4% 5 82 18 2=N2( )

(1) B8 LUEE Exi= LIEE X% 32 AKE FP=0] ATk B te LIEE AXEFE TAE 2ol
A 8oI20| =2, LUEE Axh= YOI20| =0y, B0l KL

(2) &% LUEE YW ol2 YIHolck 2H HEiY W= LIEE oI27} FI 0|22% Exisia, ol S0t 8
%4 7t =T 0|2 80| MR EYTCE

Q4. =%t Li=8 2ol 801 SHE © OfFA SI=X 2% 2AS PN
(&, 8 2X SV LIERAR| Q=Ch)

Q5. Jme 8t L=E FTol CiE 24 =Nolck F UK Alojol BoiTl= Bo| YO OF, O
xE B 22700 7ES S

Q7. 1@e %% U=E ATo| S 2X1Y oI, Wet LIEES LSE o2 He 0120] 119 M4
H|Z AUSID UCh HE WES LS 0127 HE 0120] 1:29 JiSE|R WS AUCL OIF XY YO
1213, J9A 12! o|RE 2AR

5
Ll
|
o

el =122

Figure 1. Questionnaire.
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Table 2, Analysis of scientific concept of ionic compound in Science2 "Composition of matter,

Scientific concept M21 M22 M23 M2S M26 M27 M28 M29
Electrostatic attraction < [

Strong bond . o Z

Regular arrangement i o

Stoichiometric ratio i < < i i i

Table 3, Analysis of scientific model of ionic compound in Science2 "Composition of matter,

Model M21 M22 M23

i L

Ionization model i

Space-filling model

Crystal model Ball and stick model i

O]

M24 M25 M26 M27 M28 M29
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Table 4. Analysis of scientific concept of ionic compound in Chemisuy I "Beautiful molecular world,

Contents Scientific concept H11 Hi2 H13 H14
Electrostatic atwaction i i o
Ionic bond formation Bond o o & o
Stoichiometric ratio Ny ANy ANy
X X Balance between attraction and repulsion i < < C
Ionic bond formation and energy e -~
Stabilization energy o
i Regular arrangement i < <
[onic compound structure . -~
Crystal structure - o
Melting point i i < <
lon q n Crack i i <
onic compoind property . . . - -~ -
P propert Dissolutionhvdration .- o o
Electric conductivity i K_.. <

*Supplementary explanation
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Table 5. Analvsis of scientific model of ionic compound in Chemistry I "Beautiful molecular world,

Contents Model H11 H12 H13 H14
Tonic bond formation Electron m_mgfer mf)de] If < - -
Electrostatic attraction model i
Tonic bond formation and enerey Inter-ionic distance and potential energy i O i '{,
Bom-Haber cycle i
[onic compound structure Space-filling model “ < « <
Ball and stick model O
Melting point i S
Ionic compound property CljaCk . . If © O
’ Dissolution‘hydration i i

Electric conductivity
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Tuble 6. Analysis of scientific concept of ionic crvstal in Chemistry 11 "Diversified appearance of matter

Contents Scientific concept H21 H22 H23 H24
Melting point & o - o
. Crack o i
Ionic crystal property

Dissolution/hydration
Electric conductivity
Ionic crystal

Ionic crystal stucture .
Unitcell
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Table 7. Analysis of scientific model of ionic crystal in Chemistry II "Diversified appearance of matter

Contents Model H21 H32 H23 H24
Melting point
[onic crystal property Crack © ©
" propert Dissolution/hvdration
Electric conductiviry i
. Crystal model C @] S
Ionic crvstal structure A ~ —
. Unit cell o o
Tuble 8. Analysis of questionnaire (unit: %)
Correct answer
N Content tion T
o Lones Question Ivpe . —rgeond  Fiigh Ist High2nd  Highard
01 Ton formation and energy Choice 20.5 220 3.0 18.0
’ & Explanation 114 18.0 6.0 8.0
. . Model 9.1 6.0 36.0 44.0
Q2 Ionic bond formation process Explanation 53 0.0 120 340
)3 Dissolution process of NaCl Choice 45.5 36.0 320 84.0
Q4  Dissolution model of NaCl Model 34.1 36.0 54.0 86.0
Choic 70.5 36.0 80.0 90.0
Q5  2-Dimensional model of NaCl crystal Cl:llz:::: 682 ; 40 66.0 86.0
. . .o Choice 273 14.0 320 76.0
Q6 2-Dimensional model of NaCl crystal Choice 01 120 120 280
Model 20.5 6.0 16.0 28.0
Q7  Stoichiometric ratio and model of CaCls crystal Expl:nation 455 16.0 240 180
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Table 9. Answer types for Q2 (unit: %)
Answer
Type Model
IPE ode Middlc 2nd _ High Ist_ High2nd _ High 3td
1. 2-Step correct l\@/, ©imk ; _ : 9.1 60 36.0 4.0
2. Only 1-step correct 20.5 26.0 24.0 32.0
3. Wrong 2 70.4 68.0 40.0 24.0
— o
Table 10. Answer types for Q4 {unit: %)
T Model Answer
Ype oce Middlc2nd  IlighIst  High2nd  Iigh3rd
1. Completely dissociation = 34.1 36.0 54.0 86.0
a2
2. Dissociation into cation and anion 13.6 4.0 8.0 4.0
3. Partially dissociation 2.3 0 0 0
4. Loosen 6.8 2.0 4.0 0
5. Remain 25.0 2.0 0 0
6. Nothing 43 4.0 24 0
'
?'-—/
7. Separation into two poles éﬁv‘ %?{ 23 0 0 0
»
8. No answer 1.4 52.0 32.0 10.0
o 4y o2 Aol FYANT AR 00% 20%8 2GS 4 9l B GO e 2 o
Sae ool erelol BAVL 4Nt ool olgol o ¥l Belo) Souck 0f 54 S5 Mgl
A Fol 8 APE YAk M T A ES Aol ofof Sdae: /ab/c 102} 7o}, st eSS F3|
3kt ARATh 30.0%-40.9%2] Y S I Ayt 5’3'3011 s R R P e o A i S Bl B i B
o2 skt = se ok} droka] ot 4lehs So] chapst £ 3]
Wt 05, Ok 27k tof E ROl B8 A AT oA S mecl
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Table 11. Answer types for 7
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(unit: %}

T Vodel Answer
ype NOde " " " "
. ¢ Middle2nd  Highlst  High2nd  High3rd
1.Ca" L 122 o a
Consideration of repulsion -7 & 00 124

Yt = 10
Ll (e 1822 40 10.0 160
No consideration of repulsion
.Ca sCl 20 45 40 0 8.0
Consideration of repulsion
4.Ca% 1 (=211 A = S = B - o 0
No consideration of repulsion aeNe : ? =

it el e

5. Car (CP= 11 27 20 16.0 120
Consideration of repulsion ’ - ' -
Al (= 19
S-ka L= 12 (@-6-@ 1.4 6.0 14.0 6.0
Only CaClz unit
7. Only Uni Z
. Only Unu
Ca® : Cl=2:1 : 4.5 40 8.0 0
8. No answer 22.8 76.0 46.0 42.0
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Table 12, Reason types for Q7 Answer (unit: %)
T Answer
~Pe Middle 2nd High 1st High 2nd High 3r
1.Ca": Cl'=122 455 16.0 240 38. O
2.Ca7: Cl=2:1 182 0 2.0
3. Repulsion between cation and anion 0 20 20 20
4. Ete 6.8 0 4.0 20
5. No answer 295 82.0 68.0 58.0
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