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[Abstract]

The purpose of this study is to analyze and present keywords, trends, and language networks of
keywords for each year of the pedagogical exam of the secondary teacher’s employment exam for the
2019 72022 school year. The main research methods were text mining technique and language network
analysis method, and analysis programs were KrKwic, Wordcloud Maker, Ucinet6, NetDraw, etc. The
research results are as follows; First, keywords such as teacher, student, curriculum, class, and
evaluation appeared in the top rankings, and keywords (online, wiki, discussion ceremony, information,
etc.) that reflect the recent online class progress in the current COVID-19 situation also tended to
appear. The keywords with high frequency of occurrence in the four-year integrated text were
student(44), teacher(39), class(27), school(18), curriculum(16), online(10), and discussion method(8).
Second, the overall language network of the keywords with high frequency of 4 years showed a
significant level of density(0.566), total number of links(492), and average degree of links(16.4). The
degree centrality was found in the order of teacher(199.0), class(197.0), student(185.0), and
school(150.0). Betweenness centrality was found in the order of teacher(30.859), class(18.956),
student(16.054), and school (15.745). It is expected that the results of this study will serve as data to
be considered for preparatory teachers, institutions and related persons, and teachers and administrators

of secondary school teacher training institutions.

» Key words: Secondary-School Teacher’s Employment Exam, Pedagogical Problems, Text Mining,
Keywords Analysis, Language Networks Analysis

 First Author: Choong-Hoon Kwon, Corresponding Author: Choong-Hoon Kwon
*Choong-Hoon Kwon (kwonch@kwu.ac.kr), Dept. of Secondary Special Education, Kwangju Women’s University
» Received: 2022. 05. 30, Revised: 2022. 07. 06, Accepted: 2022. 07. 12.

Copyright © 2022 The Korea Society of Computer and Information
http://www ksci.re.kr pISSN:1598-849X | eISSN:2383-9945



J(44), TLAK39), FUQ27),

KrKwic, Wordcloud Maker,

SHA
s}

p

L

011_‘

A A]

=

=
H, BAZRZgPoR

L

L

stol 71 713

S

24
,

<
T

= dJ

=

4,

o

Solltt. A4z}
g, a5

o

o] Ao EYA
6_]%

=
=

]
npeld 713t A EA A

AT EAL 2019 72022

3l Al

o
e

s

>

Journal of The Korea Society of Computer and Information
=

Ucinet6, NetDraw

o1
Al

[2

116

o B ol o Go < M wo gy oo ur ®8 X of ®e z-
%A7u_;n_“_;n_%ﬁomMmuPoAHoﬂH_ﬂ_1
oo - = Ulo wl ~ T so o
,I,._|H_|_|_ — e} _u_v.._ q
© o~ AL Tl o X x.._Ll,m_.:]A o o L
MﬂqAUEOO 0 ﬂ_cwgu_l‘_dl ,qcu_V_-w_ ,O..__uw_ﬂﬁOM
up g Ne o WH&Q&Q%%HC_OM% LIS
T oo Mo X B & T T T Ko = O —
o N m %_._o@OHT_7ﬂuoqm1Q_ouxngemx_v
o = LE B Ko O G gy Mo 0 T zr K o= N oo B o
TnT P %4%5@ N IIPICI N i G
Sy (N o w3 z= T Womr mom X %
AMo LA BEHS g ol s O H
EELT BT PEL TR § S 1
Ny~ ~ . —_ — e i
%54%% m %ﬂﬂ%%%mﬁ%gﬂmﬁ%ahq
o - U0 o~ 2 Wi 2 e — N =
Nroﬁeidlﬂl _.m_.__d_u. e uHm,moA,e_edle@mm_uo_uﬂMHo%o
m o ¥ m =L mH T SN S =y o ol =o
Shesan Z TR mm S e S o
B W ) X = © > o Houp g
ZF ol g & monﬂﬂﬁomﬂ%aﬂaemﬂ%&*em.%ﬁw
< ,OE%WJ., ol B o X° oy SLoof g = MR gr KR
,mu/.boﬁﬁ]M/ J.ﬂ — ™ & 6__0_,L_;n_o_eﬂolaﬂ_mﬂk_|,mml|mﬂ
T Q7 Ny M = 7 & o Ko ELJuOo_u.HT_leﬂmvrﬂ
cE(lﬂAT ~ _-w_dI,A_l_H ,_nﬂ‘_mm_umumu ,__bﬂl‘_l,l
Ew w5 PErem . xon o 1R EL
- W o f e o Kio weu T < T o % of o go U0 T WA
qﬂlLO-/a_/__Oﬂ K I < 10
&g o = H ®e T G B P M K- W < O o 7R
—_— o —_
) — X & =
=2 =
o @ I ® o 2
o o O _ .
s & w W Fo W E RN R W R T H
~ S = T m ) H 90 Bo 7o %o &I o of B r
~ 0 < oA o__.: s
T e s S 2 ~ & I 5o KE e 0
THS S TE O oo B g g o W
T R wdo T PPHS G owd e o
swiwse Dl W peogdre .2 Td2E
) =L o
SRCE L ¥ "R am BB Ruwrr §
ﬂLAT\b\/MW:A]o mm_._._ o_ﬂ_WﬁMﬂﬂmﬂ ]loll‘_o_ndo
T e Ay [ s = I _ﬁﬁoﬁowm_xlyﬂimﬁWﬂ
> 2= 5 = o K K1 go 5o — S
J o = oo — =~ o e — 0° o - u O
Q,Woﬂlﬁrl\d;m_wv_w © ﬂﬂHe7mﬂLmﬂme__hoLﬁMﬂw_anOmm_rElomw_m
S RETm @ 3 grrmw A 0B e b
wqmbi mom”o_u ° Hoﬁmﬂ_.__o :Lp%_ﬂ_moﬁvﬁoﬁﬁyﬂ
R N 5 o g o @B A WE TR m
TIEEGE R E pEEBreizoc oSl
TR SR w o A Nl IR A
L&ow_uwﬁz — 2o N RD o = 5o gy E
\nﬁqwixA‘A‘lﬂ mmmm‘_ﬁﬁ,q,.aﬁo_/co,mm“dﬂ]ot
© 3 H gL o ° K B of = ~ ) or KR
it KO Mﬂyﬂ_.‘l L_Lﬂlm,uﬂ‘_l,lOMqﬂuqﬂoxﬂo_nn_Ao_,U]
FET T~ K N RN~ =
WO OB TOT R a TS g XA w ol S
ﬂ.%o_.w_o_L1xWow,m_|on_ﬂ.:_oWw_Lo._mﬂ,_
ob W F BRI S o KO ok g & 0w
o M N zo M A A ool <k o < o

e

=

= YolA

o 02 soeAl, A2k
51 9k BE of

i

[5)
o

ol(Holpt A4F O HixIY A

|

R
s

AAE(Text)= A

MGl 5)olA
EIAE



Analysis of Keywords and Language Networks of Pedagogical Problems in the
Secondary-School Teacher’s Employment Exam: Focusing on the 2019 ~2022 School Year Exam 117
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oA 244l 54 S Adsoz FAstL, o
71S vlEE oAlst g 885t o E o2 HIAE 1. Main research methods
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Step Content of main analysis Tools(committee)
. PDF viewer

1 Collecting text to be analyzed HWP

! ! !

2 !Extraction of .keywords Advisory group
! pre-processing work

! ! !
Extracting high-frequency keywords | Windows_notepad

3 KrKwic(krwords)
Wordcloud representation http://wordcloud.kr

! ! !
!_anguage network gnalysis KrKkwic(krtitle)

4 |: Co-presence Matrix
: Centrality analysis Ucineté6(ver.6.748)

! ! !
Language Network Visualization

5 : Degree centrality NetDraw(ver.2.179)
: Betweenness centrality etc.

Fig. 1. Contents and tools(committee) for each research step
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III. Research Results

1. Keywords in the education exam by year
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1.1 Keywords in 2019 pedagogical exam
20198hdE ZE Al A8A|Y W SErEAlL WSAl
2}(Gardner?] tHZA]501&), w51(Tylerd] 574
AR 9, nF7HAIRE), wSSR(Resg o

e

o] A} SAkst Zlog Bx



Analysis of Keywords and Language Networks of Pedagogical Problems in the
Secondary-School Teacher’s Employment Exam: Focusing on the 2019 ~2022 School Year Exam 119

Table 1. 2019 Keyword frequency ranking and wordcloud

ranking| keyword |frequency|franking| keyword |frequency

1 Sy 18 10 =8 3
2 JLAf 10 10 Mzt 3
3 DESSE 5 10 £ 3
3 AlEE 5 10 g 3
4 2| g 5 10 O]l 3
6 U 4 10 ZFAl 3
6 Hz2l 4 10 zHo4 3
6 Hfe 4 10 HEH 3
6 | zae 4 10 7t 3
10 g 3 10 54 3

wordcloud of keywords

=3

Sr<isem
™ Py
:EO Jjo

xranking : equal frequency cohort processing

1.2 Keywords in 2020 pedagogical exam
20208 & FERAF AEAIY 2GS BAE LT

Table 2. 2020 Keyword frequency ranking and wordcloud

ranking| keyword |frequency|franking| keyword |frequency
1 ~ 11 10 AAE 4
2 ImPNy 9 10 235k 4
3 Eo|4Al 8 12 =3 3
4 | ngue 6 12 ok 3
5 &tm 25t 6 12 =A 3
6 Z|Al 5 12 H1z7| 3
6 e 5 12 M 3
6 Skl 5 12 Ast 3
6 38 5 12 skl 3
10 7| 4 20 |Qusity 2

wordcloud of keywords

1.3 Keywords in 2021 pedagogical exam
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0”47}( ), GAFER(3) 59 Aol sl HHENIEE
Hol 710z BAMgQict,

Table 3. 2021 Keyword frequency ranking and wordcloud

ranking| keyword |frequency|ranking| keyword |frequency
1 Sk 15 11 e 4
2 gFor 10 11 gFAl 4
3 =Nl g7y 9 11 Cigma 4
3 23 9 14 a4 3
5 WAf 8 14 mE==-ds 3
6 o 7 14 CHor 3
6 £ 7 14 Al 3
8 Bt 6 14 | YAHEH 3
8 & 6 14 A er 3
10 22l 5 14 £d 3

1.4 Keywords in 2022 pedagogical exam
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Table 4. 2022 Keyword frequency ranking and wordcloud

ranking| keyword |frequency|ranking| keyword |frequency
1 WAf 12 9 EY 4
2 Cigma 11 9 ot 4
3 £ 7 9 &k7| 4
4 38 6 9 Elg=s 4
4 Sk 6 9 g 4
6 > 5 16 UEs 3
6 =Nl g7y 5 16 21 3
6 2249l 5 16 A 3
9 | m4xzg| 4 16 | 274 3
9 e 4 16 Rl 3

wordcloud of keywords

—_— TS
=2 STl

2. Language network analysis of key words
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He(WHd ) 55uA S8AIY wsstAloA 25d
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A8 ) BHolert? e B850 Higt g2 Aot A

AlsHA 2 7ol

2.1 Overall network analysis result
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Table 5. Language network overall value

Density Ties(links) SD Distance
0.566 492 16.4 0.496

xrange of density : 0~1

Avg. Degree
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Fig. 2. Whole language network of keywords in
pedagogical exam(2019 ~ 2022 year)
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2.2 Degree centrality value of keywords in
pedagogical exams
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Table 6. Degree centrality value of keywords

No | keyword cgsfr;elfty freq.| No |keyword cgsfri;:al;aty freq.
1 Sk 185.0 | 44| 16 Ha 31.0 7
2 1 Af 1990 | 39| 17 e 37.0 7
3 =0 1970 | 27| 18 |8tuWE3f| 37.0 7
4 sk 150.0 | 18| 19 | &d3st 48.0 7
5 Hrof 89.0 17 || 20 21t 27.0 6
6 | wsIMY 81.0 16| 21 > 34.0 6
7 A 68.0 13 || 22 24 30.0 6
8 ot 77.0 13 23 |ws{Eg| 290 6
9 e 87.0 11 24 = 19.0 5
10 = 64.0 11 25 | EE8s| 200 5
11 3g 50.0 11 26 o 31.0 5
12 | =222l 760 | 10| 27 | AEE 11.0 5
13 =3 55.0 10| 28 | A =4 26.0 5
14 | EQAl 54.0 8 || 29 2| Al 40.0 5
15 o 46.0 8| 30 57| 22.0 5

2019-202284 5 283tBA] Ao} YEYS %
wWAK199.0), £6(197.0), A8
A

o] JANE FAHe

(185.0), st (150.0) £9] &0 2 YEpct ‘WA et ‘4
Ao Ao vlsl AR o R o EHYIE S WK
oF, HZAYEE b= 712 o[t Zlojot ESF ‘2al9l
(76.0)'1} ‘EAJ5H48.0)° Aol = SHuIwof vla] AMTh
Hog =l AZAXNE FAMS Ul sialojz2 BEAg
oit}. s siAloj= Table 604 2902 TAl5tY A
AlsH B.orct

the Fig. 32 Ucinet6 2 J=HojlA] BAMgH 2 Al
0]9] AAN T FAA 7FE NetDraw T2 13802 FJ
S HEHZ J&oltt. o] Joif= siddoj(k=E)9f 3

o

717t 245 the Aol )5 T AR R Atk
2g BHskY ot

Fig. 3. Degree centrality map keywords in pedagogical
exam (2019 72022 year)

2.3 Betweenness centrality value of keywords in
pedagogical exams

0j7) &A1 (Betweenness centrality)2 s8Alo}r
EQ)3 glolA Tk #Joi5 57t Afoo] ¢JAls
£ 2% FA0Ih Pl S8 By

s
SolA] TFE SAolS S A OPfsHE HES Selshe
o]

O.

Table 7. Betweenness centrality value of keywords

No | keyword cii?r;eli':y freq.|| No | keyword cii?r;eliiy freq.
1 S 16.054| 44 || 16 Hz2l 4013 7
2 WAf 30.859| 39 || 17 HE 1.223| 7
3 =0 18.956| 27 || 18 | &tW 23} 0.387| 7
4 g 15.745| 18 || 19 | &3t 1.660| 7
5 qor 11.346| 17 || 20 21t 1.133] 6
6 | WEIY 9.425| 16 || 21 59 1.223| 6
7 o 9.842| 13 || 22 A 3.669| 6
8 It 9385 13 || 23 | LgUYE 1.012| 6
9 e 10.317| 11 || 24 = 4704| 5
10 =y 7574 11 || 25 | RS 0.651| 5
11 38 5.732] 11 || 26 e 4.346| 5
12 | 22121 1.436| 10 || 27 | AEE 0.350| 5
13 23 1.213] 10 || 28 | 2| & 1.493| 5
14 | EQAl 4249 8 | 29 Z|Al 3.457| 5
15 e 6482 8 | 30 57| 1.061| 5
2019202280 = W-5SHEA|Q] sHAlo] YEQS &
oA i B4l wAK30.859), 4+%(18.956), SHAY
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