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Concerning elementary school science subject electric circuit units, which are regarded as difficult by
teachers and students, this study aims to use the knowledge state analysis method along with interviews

5 October 2015 to analyze the knowledge state and hierarchy of inquiry abilities. Before and after applying the electric
23 October 2015 circuit inquiry abilities module, the question items aimed at assessing the basic inquiry abilities and
Accepted 23 October 2015 integrative inquiry abilities for electric circuits were presented to students, and their knowledge state

was analyzed along with interviews. Through analysis of the knowledge structure and hierarchy of inquiry
Keywords: abilities about electric circuits, the way of thinking of teachers who taught inquiry abilities, and the

inquiry Abilities,

way of thinking of students were found to be visually different from each other, and this is an important
knowledge state

factor that should not be neglected in the process of teaching and learning about inquiry abilities and
should be considered. In addition, the presentation of the knowledge state of and hierarchical relations
between inquiry abilities factors can offer implications for guidance on students' learning about inquiry
abilities.
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Table 1. Electric Circuit Basic Inquiry Abilities Question ltems

Table 2. Electric Circuit Integrative Inquiry Abilities Question Items
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Table 3. Instruction Module Subject and Contents
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Table 4. The Results of the Questionnaire Response for Elementary School Teachers about Instruction Module
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Figure 1. Example of scientific question paper

Table 6. Knowledge State Analysis Process Using the Program(Park et al., 2005)
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Figure 2. Analysis of Pre-Post Basic Inquiry Ability Elements’ Using Knowledge State Analysis Method

olck. w4l a<b, b<aole /g byl BHEl S Gl avt 9
SR gt HPolHR abolth F A <k ¥
symmetric)olch. Wl a<h, b<ceb 7HIT A9, olAL B a,
boll oAl at Eela bE ) SPAYS glan, #4) b, e )

A
Selm 2 el SHL Gtk A olnlgih 9l ok Bol

A

rl

p

=
I~
e
=

=

b= &
¢S 3l Aol QlrtH 11 Y2 bE EHAU bE WHE Aol
THd bE SR o] S at= ST bE 93] Hfojmg 7o

i o] AR Yt
AR Bdo) glom, @] ol 141&01 e Sl dehue

4] WS 24T 2ol W= 7Pk AHKim et al., 2007;
IS AR ARG 24 A2 Iy sheat

n
o
=
~
[y}
(e
(=]
\.-/
l M

Ao tleat ZriFigure 1, Table 6).
2250 129e tH*oP_E o] AJH AR B e mE A
ARBFAAL, AR W8-S EAoll ARgskoinh H7F 23 AA] SHS

o g 49 £ 4 BA0R i) il W U4,

7
A 1% W) A4S e 1S %a}ﬂ% g7}
191 skl Sl @ At 203 20 274 et 7182 Bl

1. 7125FP53 2|Ael 220t 9| B4

7t AN B 58 7297

947 £

Y AYEH = %

)

7182 Bs o] chshi AuFAel BAos Mt sy
1mE wolat 4= ik 2 sMEse) W18 B

2 islol s Tiefaly] ofgick eEe A4
Agslo] gsy Q40 2R e} $A 9 o
[ BN B Bt 29 7 oA BAS

iR el Ego ol

il Jfoi o Zmi N
E ‘1_‘_‘ ]I. .Y
H o iz i -
2 o 1% o
%iﬁﬂi%
o Al
o o %
ffr = X
Mo o
3
® X
=
olo i
S
= pary
- r]o
2 o>
-
2
>
fr
ot
JE
L

Figure 3. Knowledge State Structure of Post Basic Inquiry
Ability Elements’ Hierarchy Relation

A BA A %L}-@r RIS skt AREIIT: of7]olM -
T2 e BesE oA TAls el Rt $1A EAPE oY
2k =] %‘%Eﬁﬂl gt H2lAQ AAIE vehd Zlolw, o=
PSS A sl tidt A dHE El%a?hﬂﬁh =53
AAFH =S AR gole S¥ES AHES uistez, W O}EH

=& A= @%%Ol 7P =ot Wol Rl 292 & 4 QL
W £F] Bre FHEC] M Hot Bo] EY £ReR & 7
Pl bl —k—rOH TEES JHEC] Hl%f‘é}% uehaL Ast 7%
2 2" Aol tellAt $iA BAE =2 4= ek webA Bl
& olol ESol el Besel sslckngt AT 4 am
(Park et al., 2002). A AA e BEAHS B3 4732 etsd 7]
T8 2 BXAL Figure 29} Zth

Figure 3-& 7| 2813y 57} Balo) st s 24| ek A]
FEREA ]tk Uigolth AR 7] 2ETRs oM A4 ERE A
SHE9] 7|2 s o] FReE| QA goker, VxE Y
84 7F AL o] FOR|A] kT Biof| ARS- 7] 2E-HollA <]
ARVEHIEAS S 7 2Es ol sk Qe Zle 24l
59 84 ol AP olFA e

_{

1-)«

clo x]}\l

Figure 39| ARS- 7|2H 7592 A4 dedsols H7REd [5
H-7R]-29, 3%, 109] £3o] M2 LA A 2945

o1 gIgick ol B W/t Bk 1k WA 9 WAS 2
S golet 3 4 olck WM (]S B sHiSo] Ble.
L Hges 1 5— ok (281, 390, 104] £ £08 sPISo] 2l




247} A} 2 olg)
o] wolek. 7|25

94

o]

o] 54 Ao} 7]
A= {1tk Figure 5

JA
‘_;_':1__

]-}\o
O O

£

RS |

A & o

oM 71z

=

oj, o2 714
19, =4

1=R=Y¢)
LY

\

=

A

[SHe
o

L

[79]

[e}

83
Xe)

fg

L
o

E}-
o

Figure 40f|4] 7]%!

Lee & Park

1 AT~ o N o~ B =T - | oy R oV ol I oMo W oTE
o KO o BB R - of OB o o o 2y KR o <P R e
fo Xoh e BFOBE A e oo W g O gL BR O I R (L
N -l S ol S T g o x LN
DR S5 2 oA e R T TN ~ Jo = B BT T oL
T O.I.[,_Lblle.‘_ __i O_E_ZTO -
mu.MEAT ,drqonMnxd,@_E._ﬂ e T wl o mxurmn___h_mmq
R Mopewﬁmwﬂ%ﬁUW% L_Lﬁ%owvm T IS
o ,P_z.ﬂlﬂ_;ALdJIB ) UFﬂla ]ﬂVL. jri
Aﬁ_._w_.oeﬂhux LT = == 0O o o H IR F D
LLOQOUD%&M%WG%%QW THY TR w A we P
R G R oM o R mip o T 2y
22! N iR o oop WROBC = X o ge! X d T 5
Pa ez d 2 TEE IR TEZaRny T 2dFC
BRI THE S R e Loy Mook X e sBE
- SR R N o TREERL
DoE [ R N ) : JJo noE
cEle2iZiitazl FPEET F TEphE
_ o ) 0 = =0 0 3_ —
H%EPWWL%MWWWA_ZTO_E eaﬂmﬂmmﬂ mm_ Hmcmﬂm_éﬁﬂ
Jﬂlﬁfwaﬁ o 2R mE AT RT R Rxa
MG Pz -0 E oy W o < Tyl :
B % 5 Jo X amﬂﬂ% =2 MMQMLLW B o waﬂd_m :
oy X oY N 2 8% Ly o8 = 5% o o 21 — oo : :
L o W o REOTL 23 % ) @u]oia arE R % : :
sEEa N T RE S ARgETEAL o momo L i :
TR mangol o S W X T g ET T : :
H W ]_L_,_o_‘_%AHHMLmEHLP S G B oo XomH w4 : :
5% " B Bomo ot & & oS N Wa e Y Lok o :
FARXT Mg RT g2y RS A : :
T Tt N mx gy ds v KT omw :
e W OE RN N REH R s N W R T AR WA B o : :
oy o) T = o W o o 4F o T N >
SR I O R ~ £
Bm&d&l%%%mg T g
=N gL TR oW % =
T° m‘ml_LIA_I‘V_A o ——— I
o _,om LS F RS ¥ TRt a g W — .m.m
" n — "o o ok e iy KR o ] R = R _fl_| ®®
X ™ —~ Jp 5 _L_.J_.__u._A_.w_.._u_n__ Uk NI (= < R
SrgeVegdco i T |0 1 I g o -
o5 T — PFEMWS X i SRR 8 o
M g oM g Foym M X = FRd s
st HEWO;O‘_QUWL_/I7_XT7AO_H X H_u_o_aﬂ.nl - ©
clepreprall ® NE o
MnoqdaLtquaﬁﬁvﬂau m_m - “_________.__” mw,
TE e o My PR T o |30y = ™ 23
EH%%WMM%%W% 7 " 20
R e NS S R Ly
1 & ® e S~ R 8 g :
ol mx T o o 5 g nG Je0ccccccce B
T (S g = o £ : :
R o AN 82 ¢ :
ﬂﬂﬂ%%xﬂ;%uhﬂﬂ N 3y : :
- = o I = - io 32 : P
,ywﬂe_emﬂmmﬂﬁ_/%?#i. G g g5 : :
N A S~ R Wl << : :
ﬂﬁﬂmﬂmooduﬁﬁ T & AT : : :
o o N M FoT_ = o) @H ﬂ T o < : gossssssccccccscccane
—_—— fe) = arv n n
Tidrodpat8 & 3 : ;
T AR Jo = oop ok W B AR oF T i ’

Inquiry Ability

Knowledge State Analysis of Sampling B Student’s Basic

Inquiry Ability
Figure 5. Knowledge State Analysis of Sampling Student’s Basic Inquiry Ability

Knowledge State Analysis of Sampling A Student’s Basic

862



Analysis on Knowledge State of Inquiry Abilities of Elementary School Students on Electric Circuits

L o5 5 Aol 8ol ARA ge AL £ 7] 123 74719] 71HE HojHAL.
@ ®) ®
@ ®
e Lol EojeA ¥+ 74

[%I—AHA A|—11 D=|CF]
WAL 0] 20| HRR| Sk RS & 7R 22 =, He 18t
SHE X017 1810t 58S 02 MEHE OlopIsh 271
SHAA: ] 1B 7|71 S2= 20 9l LJH= 312 A0jA] O
o

SHE X717t & S5
WAL Qff 2 S5 74 ZR| ¢op?
SHHA: O

71 22| olole.

: Z470] 20| HAA| Sk 22 & IRIS D22 =G| L= 1¢i}
3#12 B0|. 1¥12} 32 D2 0IQV CHEA OIS B 27
SHAA: U 192 ()0t 125t ()Tl GZ5HA| QJopd 13D
HZBHOF SH=r] T M RE 1R|0f

\J

[B14B AfH BIE]
TA SO 20| 22| o 2 F 7RIS D22kn G| L 3t

SHE ZXH0]. 3¢ut 5EE 12 7HEHO| ChsiA OH[sH =27
32 24A0| SI0f| 20{ 971 SHS oo o] olojM Z7|7

2 £512] kS M 27| WEQIL|CH

20| HZ[A| ofe 2 N22kn F=C| s 1812 3ot
0| O E 710l thaiA OV IS o =71
12 51 20 HAZ|] Q11 3HH2 &= JHo| AAM0| B

oizielo] Q| TRQILIC

1.17\_/‘\_01

[BHAC AR THEF

= o

AR 20| HR|R| Q= A & 7IAIE D22 S| U 18 38tE

2 0lR0| CHsA oIS i =22
1) B AL Fi=f| (+)= HZg] M Oz
3¢t Zi710| oizio| MR glof Q| whPo] JaKLIC,

WAE 9] 20| AHRR| §b= A F 7RIS 2240 S| He 18

A
3¢S SX0|. 181} 382 1E OIRE OfIsh &1
SHUC (+)20} ()20| Z70]| ¢Z D= 270 HZE|ofof sR=C| (+)20t

A ALCE & 38R ()= TA| (== JR[2(0)| Ol (D=
23| ()22 1|40 HZEI0{0F SH=C| (+)20] 2|40} ¢iZig]

of Q7| mEILct,

|0

oSl 8 SAE Bl 2 Al 7|2510] FH4S sl
S gl TR ot @il FAHOR ojgs] B e
TSI Zlolch, YT Sl AP Holt ofH 1gle] oAl
U 9 ke ol gtk ofo] wh elafel W7k WAL A 24
Ajol 4 AL Hohierly e FHAS vgo o o)
B AP TISHA of Qlek (191 o4l EaelA Ao ol
AXA) P 2E 2T 42 1 ek Hojrekn R, A

£ SPe 193 SUS AeEise, SR 3wt

A

=]
®
4

AL
=

O

O

m]o

whol| A SHAIA o A
sulg Aeslglon), SICE 1¥T} 3We el Aeelgi). o] &
SPOHH Aol A 171 o
2 13 39 Rgol). 1M B I%e By vl ey

gb} s g™z Bk | 1]
7o) B2 Ritolnt ddElo] glov], Aol Betileg Adshe
Ho] dAx]o] 94| °}°W ol & a3

a-Fole ko] Hx|a] Fhdof oF Fo] mF AdEl,
o] ddEo] Qx| gfow, Mo PeES A= Fato]
BA e ol o= o] 5oleA] o=th AP HEelA] sHALt
SHEB O] 7ol M7IB= ol Rl tisiAl= ﬁl oJe5HAl=
5191aL SHICE B0 ARE 2709 ool tisiA & olshE skaL
At AR Aol A= SHEA, 3B, SHEC BF A7 RoA

9 >}n .l

863



Lee & Park

=0] AXl= 2ol Hiek el tisiA 2 olsisial Al
ol Al w8 W ARDE Atele] Aol didh 22
=5 iie} o] 27sto] vile] WA AukE e oR Felske
S ope} SRl oV gt welE Zoke] thefet FR, §
[4] So] sk HH: & ool =24 AL &
ofyet AR Aol 2|40l FastA| Hoidnh A7 of
21453+ AFSlol A= dato] H)wA 4IA|ql shjo] 2 ekx] Bl Akgk
il Ze Y Al 58S B sk EAlelARAME o]
f$- ofget E3t el Fagh Anrh dupt & AASkE o] 9=t
of mef 5, AmzFE o] 54 A9 P (E= A=
Aot 2 wfofel o= Qlies 2AjlE|o] Qo] wiEt o g EErd

N
oo

_ISEL
H% -{11

L orle

e}

T o= s

AR, e F T o] AXESIEE o 7HA] AR 9] mefs i
St AAO) EAS e AW oy 7] Ao mefs sk
Aol S-S e Aolry WA ofd EAU A o] B
W2y 71 W =S ARgSto] ZofaL Vsthe BEs Wk
o, S T oA AR, A4 Tl AT s,
el ol A Blal P o] o] BlakEs o 4= ASith
o] Park, Park & Kwon(2005)2] &1 2= AR5k &4, £

L @ Bl ANt ANE BAES 712E Yool F Rz
279 ol et ARt He o B oM X

o 5 ol AASIIeh 149 B 22 of
7] 1 S5 AR Mol olch 392 Yol
F =S AMgSle] B YRl BEQl, A 1A 2
Helol 945 S0l A 4elol Sslgi0n, of o)

S Y 54 =0 Ae dEe o S Aok A, ol
Al ZZo] A=A Aol =0l AR = A& dldske At
AR eF A7E 22 Zlolzhal AZe wf), 7]g]2o)A B
AFE AR M 2 Z3 AAE JA7I8|Re)A A F g
ME AN e o A7) =2 o8 HeA] ddshe Aol
o2 AR S| W AnE Bl vjEe] AAE dlSeke 2
AE|, S Tt F50A B, 54, 78 EF0l v 7

]/U-o]—._. o]—/\go] 57]_01_0:1 O\:::] :ﬁLZ\k] _L]—X]—_L]_ 1:”-7:] 1H/U—_L]_ QI/R %
ARESt] BRI solnt. oA, Fel= 7 2ol AAE I
g A7|eA wASle Telszo M 2T 5kt Batolld A7IekA 7t
o129 T22aL 7, 8] o] AR Zle & = St o ol
Jo] Uehgte=Al Fefske Zlolal, 4

4

—_

34 WAL 9l A e
W IS AT Efshs Zlofth Fale R AR AR

e Zojur] SJaiA Abasks Bl SIS AFHR Aot
ool Wil A= Ko ARt 228 Sl sEE A
UERS o 4= 9lolth XA, QAaEL £ Ealo] A=k

]
N
N

l

A W WL AT AN S WSl o BRI
AR A, 2F A 5 ol AAS ALk g, TS
o] o} o] TRt 2] S o) sk Gl siste] s Ao
L 3} 6719 3S A3 AW BAS AgSle] 71 e Ui
AAS WIS S zele] A BT A B2 oy
she Jlolek. Blol A SfAREE-E SHIER] A4S S
of THE SO REE AZWT, olejd Bl A= ofold
AR FE=A 0l TR0l SHISL 7|120] 2|4} ereks
o §FL ol Wskow], AT SFE TR vhehet
9)\

[e

El

(

B

J

1

=

l

|

o:
ol
)

=)

i

[¢]
el

ol
-

ﬁ_%r'mi

~ 0

[e)

4> oo

mlo
i

7t ANAY 2 B8 B

914 w4

ol
ot
-
o
1%
)
it
oy
Hul
-
N
e

)
Loy

ol

o o Uﬁ
o|r
I
o
0 g -
EA. 1)
2
pacs
a3
52
30
o
B

SEe] BTl TRsE] g 2L BRI 4 9]
7 BHYTEY 24 IS A} olFolA e & 4

G
4
2
it
o)
o
o
N
>
>
4
S
z
[o
g
i
ot
ojr
il
¥

qr ¥ o X Hl =
lo

o2 JHor

igure 73} Zch

)
> T
>
oX
fuj
B
2
rE
o
offl
<,
~
>

ot
=)
=
=
=
E o
oft
O
>
ok
)
re
)
1
2
-
BN
iy
o,
Bt
fd

32,
T
o,
N
M
ot
Ne)
=
o
AN
rlo
_|9|_11
S~
L=J g
-
L)
o gt
o
=S
I
G 51“5
ok
I nf[ﬁ {_ﬂ?
X1
9 g =
o =

ol ©
o|r
)
¥
il
1o
M
oo
i
o
>,
f
N
3
me
i)
=)

2

oMo 2o
ot
yo 2

®ecccccccopoicccccccccccccccce

Figure 7. Analysis of Post Integrative Inquiry Ability Elements’
Using Knowledge State Analysis Method
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Analysis on Knowledge State of Inquiry Abilities of Elementary School Students on Electric Circuits

ue

e

_l'n_}
3

i
o
In}
=]
o
mn
Ir
M [l
n
J
=1
my
s
oy
i o

Ugu JT-I =
I

dp

|0

Hu
e

ot &

il -

"
=

| i =

=y

Figure 9. Knowledge State Structure of Post Integrative Inquiry
Ability Elements’ Closely Hierarchy Relation

eceseseccccccccscscccccccny

Knowledge State Analysis of Sampling C Student’s
Integrative Inquiry Ability

[=oEH]
AL HE = (A= s
s M2 [Zr=s54] [;:,ﬂ %ﬁ] w7 =2
29 =) mRelE || 2R il || swye
S, Z LNy flalcf)% 7| 52 (=@
A 02 RO Z?_Ellgj = CE g X Z Of
EHIGE 7| #A = m;: 57| orst g
A 50r 2 s aldl S= Gg
EH 7| 810 20|
5 11 12 13 HE =9
214 el
[Z2=2] FEEE
HIIE o g
SHA ALSS [2grz]
OF st Jhe - FOI2E& D)7t 71 2004 T2
o s 22 —"zo= s=+q 7120 3= BZRE
O, 0| FHACHH 0| E5] LOtkh A
diERL 3N J02 55)

Figure 10. Knowledge State Structure of Post Integrative Inquiry
Ability Elements’ between Hierarchy Relation

ecccoeqy

evhogeocccecccscccccccang
e0cccecccccccscsccscce

o] 8] [ [e]

Knowledge State Analysis of Sampling D Student’s
Integrative Inquiry Ability
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