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An Analysis of Scientific Concepts Pre-service Elementary School
Teachers Have through Semantic Network Analysis

Kim, Dong-Ryeul
(Daegu National University of Education)

ABSTRACT

This study aims to investigate how pre-service elementary school teachers understand ‘something scientific’,
‘being scientific’, ‘scientific events’ and ‘scientific questions’ through semantic network analysis. To achieve this
purpose, this study carried out a central analysis of the frequency and density of words and the degree of
connection between key words, a concentric analysis, a click analysis and a common network analysis through
text semantic network analysis by using NetMiner 4.0 Program. Based on the results of these analyses, this study
came to the following conclusions. Firstly, in perceiving ‘something scientific’, pre-service elementary school
teachers recognized ‘verification’, ‘objective’ and ‘experiment’ as most important words. In other words, they
perceived that main grounds for something scientific should be provided through clear facts, possible to be
verified and accompanied by an exact and logical theoretical system. In regard to ‘being scientific’, they perceived
‘explanation’, ‘objective’ and ‘verification’ as most important words, while having a traditional point of view
that science is a set that can be explained objectively. Secondly, in regard that the term, ‘observation’, is contained
in ‘scientific events’, they showed a high rate of understanding it as a scientific event. In regard to scientifical
reasons, they showed the highest frequency of ‘observation’, and for unscientific reasons, they showed the highest
frequency of ‘behavior’. In perceiving ‘scientific questions’, they showed the highest frequency of determining
bacteria-related questions as scientific. As a reason why they thought as scientific, they mentioned ‘observation’
most frequently like ‘scientific events’, while mentioning ‘value judgement’ as a reason why they thought as
unscientific most frequently. From the results of integrated network analysis, this study found out that words
pre-service teachers commonly used in stating scientific events or scientific questions were overlapped with
words they mentioned for scientific events or scientific questions. As a result, it was found there were many
pre-service teachers having interpreted scientific words without clearly distinguishing scientific events or scientific
questions.

Key words : semantic network analysis, something scientific, being scientific, scientific events, scientific questions
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SN = azm = =
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A1 A et= A 22 (Bell, 2009), oJH kA HdE2 E 2. 3849 R o] vES A 48 3
HEo] =g 2 Z=2Jx] == o= Aolghk
JQE L2l 5 TLjL] 1 5= e Aoje g 93¢ Peke @ol(Members)
e s )
o §- o] 2Ho|A|RE Ao R BE ek A3 Cliquel A, Ae Az} dol
S BHEoita AAAHH ¢4 o] & SzlE) Clique2 A AY BT, =
= oyt A dolE 7t slojof ke AL Clique3 NeA, A7, B
2 At & 5 Sirk(Bell, 2009). Cliqued AwA, 49, A%
Thero 2 ©olE Ao of = Fre] Fob4 24 Cliques ARA, A9, A%
< olF1 UEAE B4 flste] B BAe Clique6 ARA, A, B
Fsiltt. o B4 e s A3e 29 2k Clique? AdAE, 57, 3%
ou] YEZ YelAE 18719 stdo] F4= Cliques o3, Az, 49
oS - i PR -
Aoz ehgth ole 2% duwAbEol ALgd Cligue? e a e
: N e .
& ol g oA Zzte] 3t o T Tol 2 Cliqueld e, e, A
3 o - Cliquel 1 A, 2A, AAA
za Tekdel o] U@ kel k9l WEH D e He, =, A
=3 8 2~ olrl AL olnls Cliquel2 kA, Az, §3
= ‘?_‘O = T—}}\E}f 7}\€ U]?ﬂ—\:‘- Cliquel3 %}E, %lﬁ]’ E]u__—rL
‘et gk ojulo] AzoA] YERd @] 59 Cliqueld 2, B2, A
E]_E'Q’]' Odé ]6151— %‘/\\:1!/8% liL 33”]' 7\51-1:]’ CliquelS ﬁ-i_]h 1;1-’ /g?‘a
NS AR A(163]), 234 (83), TH(@E Cliquel6 4, 59, 49
3)), A4H73)), A& (63]) £ W AFst Cliquel7 w7, 29, BT
gon dumAl Zo|AE BEtA AsbS MR Clique18 T, B, d3
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ool e 9E A= FAA ol W 92 A= F4A
In-degree centrality —Out-degree centrality In-degree centrality = Out-degree centrality
Ay 16 0.161765 0.044118 3 1 0.014706 0.000000
ik 8 0.029412 0.088235 B 1 0.000000 0.014706
e 8 0.102941 0.014706 A4 1 0.000000 0.014706
a4 7 0.014706 0.073529 Ay 1 0.014706 0.000000
A3 6 0.000000 0.073529 HREA 1 0.000000 0.014706
a2 6 0.000000 0.044118 A 1 0.014706 0.000000
Az} 5 0.058824 0.000000 Aba 1 0.000000 0.014706
o|& 5 0.029412 0.044118 A 1 0.014706 0.000000
g 5 0.058824 0.014706 AHE- 1 0.014706 0.000000
A% 4 0.044118 0.014706 2 1 0.014706 0.000000
A 4 0.029412 0.029412 A7 1 0.000000 0.014706
=84 4 0.014706 0.029412 T 1 0.000000 0.014706
LR 4 0.029412 0.029412 o & 1 0.014706 0.000000
=7 4 0.014706 0.029412 £1IE8 1 0.014706 0.000000
3714 4 0.000000 0.058824 29l 1 0.000000 0.014706
744 3 0.000000 0.058824 4 1 0.014706 0.000000
w2 3 0.000000 0.044118 oF 1 0.000000 0.014706
e 3 0.029412 0.014706 ol &) 1 0.014706 0.000000
il 3 0.044118 0.000000 1 zHA 1 0.000000 0.014706
4 3 0.029412 0.014706 A 1 0.014706 0.000000
AR 3 0.000000 0.044118 iz} 1 0.014706 0.000000
A8 3 0.044118 0.000000 A= 1 0.000000 0.014706
FE 3 0.029412 0.014706 AR 1 0.000000 0.014706
738 2 0.029412 0.000000 A7FH 1 0.000000 0.014706
T2 2 0.014706 0.014706 A 1 0.014706 0.000000
2 2 0.000000 0.029412 237V 1 0.014706 0.000000
WY 2 0.000000 0.014706 A4 1 0.000000 0.014706
254 2 0.000000 0.028412 =% 1 0.014706 0.000000
45 2 0.029412 0.000000 Eaniss 1 0.000000 0.014706
A2 2 0.029412 0.000000 iR 1 0.014706 0.000000
ze 2 0.014706 0.014706 g 1 0.000000 0.014706
kel 2 0.029412 0.000000 g5 1 0.000000 0.014706
ks 1 0.014706 0.000000
oz AW & g @PER BE 297} Bkt shakd epe] WE 00172 tekom A
Z, duluAbso] ‘FHeHA g g o E = AR o= AAA vt AR 719 494
949 AL 2AYZ o] Agaln ok, glo] BolAgh /Y mESo] 7k % e A4
2 =2l I8k Shute] Aol 2Z oL S YRS 0L0ICI0 I} Tete[0f AUCIH, D U2 0l AU Myt
4 9= Z0Ich vt £ Q= 240(etH, O210] EOIRl HACQIA 2et £ gith, O 42 2SS sl 3
Stk AHol 22 st 24, Salx AX, Maxel 24, EX ZHoIHAM R&ot 2, ol =A At ntstE ol Zdo

tholl), 2=l Zi(Leach, 1996; Root-Bernstein. 1984).
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] gl Y ojn WEN=

o2 A g, 3N, M 2o ® e o E YEyt o]
, 54 =22 &9 e JdUE v Jdo(a = F(Source) ZA] A A o] gh= To|7 B E o

o
& 3). 53], dolEd dA45A ¥ A nHH ojHr} go] dAdstod AHEH ASR M E < gl
A= o] Bo| WHEH, olg} T Y& 94E ol TAYLR wiRste] A Ane 19
o] U% & WFE 8907 ALY S /A S 491 #t}. Awo] 7P Sl HRFeEN FA
1 Utk o]y A= dH|mAlEo] 7Et go] ZHgt @l 2 Yehta Stk &, o v mAbEe]
A ggpoldt o gk Al tel| ek on| & A7t Aol Zpeha Ae-S Rdst=d AT AMEE =
ol glo] thekst Jid e YEFde = A= 1Y tojoln, ThE wojE3e] AAE Zeithe A=
S BAE 2R X AR B ok ofn] g},

‘A AJEe] ESAA T A E A ol¢} tEo| ‘H8HA Feb o gk TolE Alo]
3tal Sl ©ol & Fetsy] fate] 92 A= T4 o o Ax] FFAH A5 o) FL USAE £
A EAS AAEIE T HES A 23 e Aal7] st BE w7l MZ gl dZ2d
oo Pt A2 H = F41/49-E 001801 T} WEF g B8-S sttt 3 24 E S A
FA1d (In-degree Centrality)> ™, 594, 23, & = X 49 2}

7, A £o 2 Ueiged, o= ‘#ey Aol ‘A FepoM e 39 ol FA4E Ao
~o o AW(Ze FH, 47, ", TH)o] ¥ 2 Yeyton, 74 9g &o] x3gHE dojES B
oAz = Ao oFele AR B 4 gt Egt HookA A% Ao} miziiR & o] #dt
9| 8544 (Out-degree Centrality)& A2, 48, @ A 48& A&d £4 F54 22 T3 9l
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& 4 S THTurgut, 2009).

2 J—l 2ty AI.’_*(SCientific Events)2t 2jstd &

Ql

JL Wlshete) AL - aﬂ% %
s 2},

gy oﬂ*ﬂ —12% 95.37%, 78.70%
oR ﬂ@ﬁ‘ﬂ Ao ofafsta SIqith Edt <&
de AR =9 25 FHgrbd
91.66% clW]wAES] FeHAQl Apde R

HAE el & 57 A% v €]
A& Abole] BAE ZARGITP o tisl A= 87.03%

7} a9l Ao Boktt @, ufsle A}
A AAQ Aor HE e 1759%] %1

e 48 B Adew e dee
4.62%°l =3

de) AL o] 22t 2
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E 5. 37 ARl Bw Az A9l o] froh AASM & @] WIE(593])

Ferael Ao 7F 7V mol AXE AR disf @Rl

e sede Alolsl SOl ARES HEA Adiolga B

wjel u gl 94S gAekm ooz qug, 110 T AR AT AT o Re SH(539),

oo ABA(308)), A4 (242)), ATBA(198])H o] 0lo

ewAs Bo) eng 24 OL66%) g Abdel #etAe] He Aolzta Yzdhe A

o 3 FAEL A, A, HolE

£} 404 vple) 99 Ale] A 2, 108 = e 43, s }E’E =E e

(57.03%) A 2 AAAL HeE AT P45 YA

W) ok 3 el YES BRI, (fg’;gﬁ) AFaktt ol Fetol M FaHg 7] S (science

1 9'/] 080 process skills)oll a3l gtk A2tz Bl

A FE RS A (17.59%) 73]l ddl el He AES FHEA

Sors Zom ge 5/108 A Aoz Aztete PSS o B3,
voE g2 e o B Y

(4.62%) Lederman¥} O'Malley(1991)& 3}8t2 AlA S &<l

sk dole 277} gl @ 949 Axe Be

dHo AAThe olf e BT Ao E 6% Ao ¥ £ glokn etk 2ey & AT

2ot dHlALE S Y-S HEA Ao R BA He

E 6. 314 A depamaietd e ol

Al ol v 7 8HA Q1 o]

o IR o] =, o] = o] =,

a2 59 49 4 s 25 714 3

3% 53 q4% 3 A 19 et ag 3
A 30 47 2 Ratals 13 FE 2
T24 24 Wl 2 #A&F 12 =4 2

Az#AA 19 STHA 2 PR 10 7FA 2 2

=4 18 A 2] 2 T84 9 Z3AHA 2

24 16 7 2 7HA| 2t 9 o]¢] 2

ZA} 15 A8 2 Rz 8 R 2

A 15 4 2 Nk 6 2l 2

! 12 AT 2 =3 6 A 2

AAd 12 PRk 2 Uk 6 =R 2

e 12 A3 2 o =4 6 e 2 2

2 10 234 2 Addd 6 2% 1
T 3} 10 Bk 2 LN 4 @Ak 1

715 9 kagavd k., 2 38 4 | A 4] 1

%) 9 w7 2 R 4 S 1

As 8 ol 2 2 4 A7AA 1

AL 8 A 1 A 3 gk 1

=T 6 g gt 1 s 3 23l 1
Uz} 6 A7 1

A 6 71 1

T 6 ol 1

1 5 il 1

<A 5 HQIEA 1

4 5




N
re
q#
o
N
10
a
=
Im
ﬁ
]
HII
..
mIO

Eks *}7d°l H] Z}hA o] &
£ Ol RER FF(253]), LB E(193]), E3(13
3]), F&123)), A91(103]), FHH 93 B
= AR Hth 53, oHuAtE JiQA A
T H| Al Aolgka AZ thFH gk(123)), 7AE
63)). A2 Far} glE oy AFE &2 o
T3 LA ARE @ v|FsbE <l Aol H=
ol fERZ itk

73hA bl disl] AA AR HIEE B, 28}
Aol vjghdeld tofet dolES AMESHA
ot e AL & F Uth AR 67FA & AlAl
SHFAIRE HAAHoZ U ToiE A|Alshd
o|fF& AWt AY, Z 71 ARAE tlaA vt o]
& Med 2571 B3t olgst 23E Fl
o H] wALE©] Z}%Jr #dd A}d% 7}3hA o]

P

il
J

=

e rlo 4wl W 0 ki

E— L
$& 308¢ ¢ 5 AU ol dilntE
33} A 3 o)y A

3 o ol Tepa
38 el 484 el Feke o),
e Przf& a_o& 42 4 ok

o e
TH AYS FE Lﬂoﬂ/ﬂ Hni 7R 2
28 v J)datE A s Frigtn F
ATk Ash(2004) T3k FA4Q wES B3 55
3l zjak ]/\10 [P g%}ﬂ]/ﬂ AWl AAETD

T 20

%ﬂl

#-&Z}-‘é—% EMAH 46‘ ’“?j EREIESE
Em E‘: uﬂxﬂoﬂﬁ B 5 de
el , "l JTU\]’E"”}‘ }E}

28 5 2t ;%EM% H9lE gids] Hrt
(Ryder et al, 1999). 2222 gu FH A E

o]
2o} nyAErto 2 Iskd AAS HIste=
Aol ofe}, A & 4 e v AgE
& 2835t gurddrE bE F de Wk
wAE 2 Fast gk
2% o mAtEe] 10714 AR el oeHd
o2 W AR % 79 2
gEe] dumatgel o ofd F#

8 25 OIS0l 425t Tatol chet ojn| 24 ; 2=z 339

E 7. 988 28 Bw 23
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ofgla B Hj&

2

¢

104/108
UZ_.': = t‘[j Zz20 Q}—E o}y o]b7q
S ojd T/ uH ot 12 (96.29%)
87/108
A& YA A=
1T A9A AR} (80.55%)
86/108
719] £x= AA gEln ek
719 97} &7t et (79.62%)
AN oJ9A 22A | AgE Fo} o] F3t 85/108
=7k (78.70%)
o F{e Atho] ofo]E9 A% FAE 9 77/108
B 271 (71.29%)
62/108
vk A o 2= o Zo] 9gE=r}
A(fabric °fd 2ol =7k (57.40%)
17/108
Nz EneE FE A 2RE AP
v 2 S =1 A = A7 (15.74%)
B AAE A 22 Aoz A A, 2 14/108
RO Al= A F o™ Zo] ¢ o]RI7p? (12.96%)
=g < 9/108
Wede frEol Yehder 833%
= 3/108
L Aol AY 2& TV TR
o= Zo| AY F& TV T2} @T%

uhe|glolrt derbel gl Al iR

%TH96.29%). ©] AFe oJo] X|Fof tigh A&
o 80.55%, th7]e] %ol ek Aol 79.62%, &
Aol that Aol tisiAle 78.70%7F ALl 22 1
&2 FetHolgta Hoyth ofe]Ee At figh

AR daide Fodx F 71.29%, W FHdl
et A& e 57.40%7F ZetHol AR
olgtx tiegirt. Ex el tek Aol taix=
15.74%7F, 8 AA 4ol oigt A&l tisiv =
12.96%7} 8] <=3+ u]%g ed o)ty dgely

ol ek A$7t 8.33%, TVEZR T3t Zo]
2771%% 7+ % H&S 2ok

]H]_’}‘]‘*‘O] 107]';(] ‘7/]'6;]'*\ ET’E‘Oﬂ TH?'SH -'/]'Z_—ﬂ'
AR1A] opdA| o sl Aekek o] o s
TP 78 dolBe) NES BNY ATk F 8
7 2t}

setdoletn A2 ol %2 BAGsSE 71
Zo] AFala, theo 2 3%3(323]), A4 (29

3]), 714 (233)), AE(223]) A& BHAF oo} A
o] ZretAolgtn Azsta ALt o] el oy
WAFES A= (63]), A THe4s])y I 2 dol

o Solrke A ARoR FRAE Y=
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Rudy 35 ol 4 7HA 2k 57 713]H) & 2
27 ) T+ 4 =54 21 Bl 2
A A 29 71 4 o|¢] 20 3% 2
7Hd 23 H] 3 ZAAA 17 04 2
A3 22 el 3 T4 13 9l 2
ey 20 AR 3 Gl 10 M E8A 2
9l 17 ) g 2 33 9 712 2
A% 16 *2 2 o A3 6 Ak 2
A 14 GRS 2 SR 5 A 2
=9 12 1 2 s 5 R 2
24 8 Jurs} 2 & 5 & 2
AFAA 8 A 2 el 25 5 Bz 2
sty 8 a4 2 < 4 o2 ¥ 2
A 8 o 2 @R 2 4 HyA 2
A 6 4 2 Ak A 4 A 2
AP 6 4 1 Ml 3 As 2
A5 6 A 2] 1 ZAA A 3 284 2
= 6 =7 1 3714 3 R 1
AE 6 R 1 ALE @ 3 A 1
A F2het 4 o/g A 1 7HA 3 Ag 1
ZA} 4 T3 1 4 3 74 1
=24 4 el 1 A g 2 geud 1
3 4 2] 2] 2 4 1
Sh=Fs] 2 By 1
UATE TS AAT Y& AHE AL S04t A<l Al o} Felgh dj2E Holn, 3k zlg
ARES k4 AdRo=z oyl A 2y 1 5 2Ast, 94 Q1zte] dHARte] A o9} ¢
78, dHl wAFEE AR o8 A% 7hesta, S7bsAde 7RSS 4 dthe Ao th(McErlean,
Aoz Q1Y shed AEES BEA Ao 2000).
2 Hu gl7] gRez AgtEn o) 2o #A dH|wAREe] Y BES v ol gta B
< ABAQ 2 = F Uk H o) fES AEE W, /HAAH(E73), =94
Tk Fete] EA tig oA Hell= ol (218]), ©1203]), BAH173), FHA(133)2 &
o Sueld Jl2ART, Be ATENN F45  A” ARS wsHolgn ojss: Ao |

?_
2 e A As ek Gl Asf o] thRyan &
Aikenhead, 1992). A2 Hale =2 A5+ 9t
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1) #A FHEE
AbgE oAl = o] &

AN

i
-
N,
2o
I

(
2~

S
2

[
fo
m
rlo
o N
— o o

oot o
2o

ulf
i)

o

-

of
o
M
=2

o[N

lo

jui}
=
Sl
o
-
N
=
M
=
o

i)

ot

o

[
&

o R =

rE % |
=2

o <

i3

)

rot

£ 1o
)

4
9_1 X
o 1° 2
33
g
N
O,
o
O )
fr re L
g @ o

=Lorr oy

o}-mOL]

oYy

me
ol
ogL
o
fru
R
329
o
L
o,

et olel@ Azke dulaAksel Thelg et
A AF5a FgsH st ul dE4 A
A olgligttte e AT AZke}l fAFSHHAikenhead
& Ryan, 1992; Irez, 2006; Turgut, 2009; Tairab, 2001).
Aikenhead(1997)= #Hete] A0l digt olal= A
54 g rke B3t 712, Aslsh 87 Aol
A5 9E 45 8L olashs Ro] e
Hoz 42T 4+ Yk 188 Ao Aol
2 B} 3het A2t BAR A4 ohe, 413
o} $783 B VA A oR asof g
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THAbd-El-Khalick et al., 2008; McDonald, 2010).
Z25 A uArEe] et AR, HeA AR
AEA FE2E dolES &8sl )&
© e AT AE QAFEE T
otsl7| flall & shte] B onl M EHAE 5
St A A a #ekd Aol giek gH e
2+ Source®} TargetC 2 ©]Fo17l Edge lists T3
& glonz Al Aol ek #8h4] vzt
2 o] ZlzllA FEen] VEHAE A4k
e ol frel gk B HEN D 4 A¥=

A

o] 7H

a9 ssh gk B4, A, 71E, 49, 48,

B2, 27 £ w5l sl 8ol FAHAT:
H35t o] fol g B3 WEAL B4 A%

Ead 63 2, 3714, oA, FHA, /%
o, g, 294, HF 3 5] dolsdl tal
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AS A7 eFa, A
| gtk w4, 714
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t} E3), ‘pRaw Fujsts Ao x3td

n

Adsdle B4 o

Hl &= ofe 5ol

7Ferdel A3

o). du ALY ete] g olale BA AEA
Agele Bgeglon, Heke o

e}
AR AMgohs dolEo] A AL
ot zhety AEe] Aatat A JadA
7 dojsh A= Ao] Bkt
AARe =, & A7 A, duurbEe] et
A et olsfe el A5 e
A7 2 2AS Fu H3E ATA w2 o
= olsfsta A& & AU tEol, 3ot
S A_ANA S MRS g A, 9
w4 Stk 2oe A stk doldth &
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&
m o off Lot

o ol xo,

ko] gt PAHel A 2
< gFe & e AMES E vt
o] =} old A, AgkE NS A
AR A %%71 w o], Feh A St
AlZtel BRAIZ 7hs/d0] B Ao X thTuberty e
al,, 2011). ol¢k tjxH o= IotS JFAH 7y
o7 W PSS Uioky Al AteldlA 14l
g o HAEL FAd Egrta o gt A
AES d71ek otA ¥, MEE S olast
g sz, AEdES AW des Foy It
A oA, e tigh 2AlEe] A4 #
&t x23} E3tatE 1 gck(Solomon et al., 1996,
Songer & Linn, 1991). Edmondson¥} Novak(1993)°]l
2, P So] At F3 A5 AR A &
o, et el WMt me] s e QI3 AR
E <lellxel Higte} B e AHolR|, AR o]
4 A28 BAME Ao] ot S| et
o] SE(ES)0l oJ9A slZ= A oldlskA %

& wf, Zpale] #3222 S A A2 RE &
EW At} o] 22 % s FAR s A
< sk st ole #Hehe

1‘
o oX o

ﬁﬁ&mln

01'6‘1]3}% H| Z & 29 Hho] Hth
A, WA Aol aesfol & 412, McComas
(2003)°l] W= w2 o} A Eo] BAsA

o B
=

, Bt EAdol #e

A AHE X =& st A5t
==t itk 2y kA o} mjrolrt sAY
Eo] 7= Q1o AR S 71A3 Uvhe
g FEg|oF ghth(Solomon et al., 1996). FE3H T
el 7tzAn e AtusAss 2dsto]
et watEo] Feke] Bl gk FAAg HE
Al ANEL 2t A97F TF TH(Lederman,

1992; Southerland et al., 2003). ©]= #}&te] EAJ o
e wAbso] 7Rl A ES AAks s B 2
7} dvke Ae ofn)gith

upebA olelgt 28-S wEoE AdE o o
o3} 7}

AR, B aAbEAdA AFE de 48 g
S7go] #ate] W3 S thak = 9|
of Jjd=ojof gt 1A st o
Soll tigh HuEAQl Ajzte] WSS Fofo
dH|wAREe] Sal HrellA AHatA =

2eE ARES nAGE U $HL

€ WAFER dB|aAbEe] Abgeold fRE &
?ﬂ}ﬁo 2 SAAACK gt} a8 ug 78 wA}
5 B ol B S A
:E;——% Avsle S Fede] TIAA Yin
2 78 2|2 BAAQ o] omHo T 7
3 o HEgsHA =euA & & ok
=4, Bete] EAqA A5E &7
g7 ggte Hell tal wArEA
T8 FoH & =8| 2 Zelth a2y
FoAME g A glo] Ad EEES S
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