S5 AL A T S http://dx.doi.org/10.22251/jlcci.2019.19.7.519
Journal of Learner—Centered Curriculum and Instruction
2019. A197 #7Z, pp. 519-543.

AsH-E&E4 ‘ﬂ(Automatlc Content Analysis)<
3 Astus A4 24 20089 K
20157}%] 8¥7k9] JRST, IJSE @L=E BA*

AN A &)

ARF (9 Loy et

2 & A (A&l Shat) o=

1ok

} )
ol

|

<FETERE>

2 dTe Jtuge] A4 53 %O}Eﬂ A8 A5 € 248 (Automatic
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ANE AAMA AGE ATES FaH, JUAo seEA v AT §F
S 2@ 5 glov], Fetuge WA 5F oA A AT e A4S o}
fq A7Al 93 28 Fal ¢ 5 o

q oo, SRS AT Rob) tiks
w oﬂ%x} ro 03%94 il 4R 4+ Qe s)8E ATdtel A

sl ou|E AA S mP e ATFolA HTF ABAAC]
]

EH?L AMS]E o) FaL 1Y) wiiel], #shuls
& o ot} 1930 tell= tiF-iEe] ATE°]
gojd I7IES FA o R o|FojHr) 198071989 Eot Journal of Research in
Science Teaching(JRST)o| A A T AAES 80%7F ul= 7|Wke] Exj¢lor,
wH A 2006 Pl 9 ol w7k Atk Blgold w7tk dAES A9 A
T5FAtH(Treagust, 2006). 1&v @Al Beo] 2tk 2009-2012d &<+ JRSTel
AR =5 AAE A¥RA 724%7F = 719ke] A, 17.0%7F v 9
Fold =7k ARGtk Hldold w7FEY A= 106%E AA A AAZ BH
AL HlF S AAshE o] ARolA R HQgold =7k StA7E HF-FH o] H o Al
719F BlaLstd gk Wb vt & 4 Qvk(Lin, Lin, & Tsai, 2014).

oy =7te] dAgatEo]l =AFelA ZEEetr] A& ebHA(Chang, Chang, &
Tseng, 2010; Treagust, 2006), g+ 3] HdAH= AF=89 %= 43 F75HA
Ao 25 E 309 el 198530 = JRSTO| 628, Infernational Journal of Science
EducationIJSE)°l 4081 0.2 F h&x|of|A] 1029 O] AAE R e, 2015 JRST

N
i
i

o] 564, IJSEel| 134#H oz F gsAoA 190 9] =Fo] AAHAL o= 30d #
I diulsiA 86.3% 7 FAIth s At WREHE RE =S BT oA
TS Ut A A% Yol ofd¥yy F &AL Rl weha] At

o] A7 TS FA A F JEFE, AT 3] dig A57F Zasit

U9 B2 gxlgo] oo dig AFE TSIy White(1997)E Research in
Science EducationfRISE)el  A# =85 F 1975, 1985, 1995 A4l B =&Eol
gkl AN SHeith F 77 =Es B AL, ol AT Fii(experimental,

curriculum evaluation, correlational, comparison of groups, descriptive, test

development, viewpoint/review, other), =% WS (teaching method/curriculum, sex,
age/educational level, other, none), %%/4% W4 (cognitive, affective, physical,
other, none), HloJ8 43 WH(test or questionnaire, interview, observation, other),
%7 9 (inferential, descriptive), AAFe] A, 3z} 4 AT dHZS, T5, %
A, wAho® WAk 9 A5 el 19759 19959 ATt w3l xfo]7t
S Wtk Eybest Schmidt200DE Setus Ape) A9l J7k /Foz o)

A (theory-relatedness), 17 22| Al(the quality of the research question), <1

r:i ;EJ

o
=
il

w



TsUEE4E (Automatic Content Andlysis)S S8t D8lS H2SE 24: 2008SE 2015EMH 8219 JRST, 1JSE =8 24 521

H(method), Z¥}oll 3k AA¢} 34 (presentation and interpretations of results), 2
A4 BAHol M2l ge(implication for practise), 3}stol] e+ < ¥ =(competence in

chemistry) & AABISAL o5 7102 4o} 81/19) =S #AEHth

F RS 007 olste] He el BES BASgt, ge £o BEE 24
& ATEE QT Tsa’t FARE 5o g A%H 389 AT 1998

WY 59 el 9t LKA 5L BASAh [SE, JRST, SBY EEES
daom petglon], Axel wA, A W, AF A, el =E, A7

Aatdel sl 57k FaE 80071 OOO7H 7bEol w=is A THTsal, & Wen,
2005; Lee, Wu, & Tsai, 2009; Lin, Lin, & Tsai, 2014). 97 FAE 7 uol=
National Association for the Research in Science Teaching(NARST) A #H~9]
T & (research strands)Ql (1) WA} 1, (2) 15 (Teaching), (3) 3% - A<
Adat hdwst (4) shs - wAe] Wigyt shgate] 54 (5) S BA, W
4, B7L (6) &3}, AFE], A B olgr, (1) AL "HE JAE NOS, 8) w& 33,
9) HIFA g5s ARSI

Chang, Chang¥ Tseng(2010) XA %34 wH (scientometric method)S o] &
sto] 3039He] =ws WASTh v =wEY dE HiEdHd g3 13
(clustering)7} o515 7] wiiol, a4 B2 =25 842 & dd Aoz F
AEth A =252 (D) 3 A, ) weA A Q) Jid #ske A W,
(4) A A, 6) A wskel fu] (6) Hste] 243 ARs|#EtA o)g7, (7) =%
7le 2 &BA d3E, (8) 2R3l 7]“} 2 =AW S(design-based and urban
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A Aol A E FAE] ojuldt
stetatlal, o]& Hth dXEly] A8 HEE
(network graph)«] e 2 7HA 8st 7}?‘1} =S
& A 8dz IJSE, JRSTol Fad #8F wd 3=
TAE 7he] A FadAE WelWh

oA =oet Ao HeAS nfgo R B A A Walux s T2 AT B

A et 2,

\=J

(1) H+* 87 IJSE, JRSTe| Fag 338
(2) H+ 8d7F IJSE, JRSTY Ty 3t

g 7 FAE T

I=J

% =EEe Fo FAE
= =
)

i
o
X
Y
|

R =]
"‘T T':

1. 24 o
Hetug g9gel Fo FATgEA T FAE =7 ®7]ske gA9 IJSE,
JRSTell AlA= 2008@3%751 2015974 8 d7ke] =EE5S A3k 20083 o)A <]
H A

=gl FAZE ®mIEHe A ol wAeA AefEsith JRSTE Wiley
Online Library (http://online.wiley.com), IJSE+= Taylor & Francis
Online(http://www.tandfonline.com)o| A A &%+ =% AHES o] &39ct &
e deoly 4% 1319709k 2016W 10€ 1Y HA), o] F AF =
(research article)o] ol dlo]E7} E3tE o] glo] o]Z A|93F 120937

2. g4
2 AFo A AHEE AsUlEEAHe A dlolE] - (Data Mining), Hl°JE &
A(Data Analysis), Eﬂ o]¥] 7}A]3}(Data Visualization) #3o2 Us & Aty

1. diol8 4 A= SeA =i Asshs fAelEY ARE T231d bl
olHz Adhs IS AT dolE 24 A= daA =Rl 7AE
FANE VRtez sto] Z} A A e daaAE Avugton, doly 7hAs
HA M= G BT AT FA e FHdAE eSS 2= ez e
A

r& J
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Data M ning

Data Analysis

Determine the unit of analysis

Develop the automatic analysis pregram using R

Data Visualization

t. HolH =&

dol8 3 #I}A-S Wiley Online Library, Taylor & Francis Online % 384
=o] AAE fiAbolE] BRE AYPstE dHolHE v Aol ald iAke]
Ex HTMLO| Fej2 AAE] ¢17] wfite]l HTML ParsingS &3] dlo]E] #4]o]
o)k F23tH dolE 9l Excel XML(+xlsx)9] He|Z Agaldth #AFH ZT=1
# Aol RE A 7]%5S FdsteE T2 WS T3t T HolHE WE &

2 R A a8 8% axa=de 23t dlolE® A%staat &)
o] 25 <meta> Bj19] FEj= wWhrZ3H(semi-structured)¥ o] 1ol A2t
ARE FE3he 3ol 7Tt
stzAe] 7t # Folv AT i=w(research article) ©loll% ©]9F A (issue
information), A1 (book review) 5°] E3tE o] gl7]o o|Z dlo|g A ALJAZ T}
AT =wo] obd Af= FAE m71E AA ok, FA7t fle A Ag
daH oz A P}

KR [
_orlt
I

Lt. HOIH 4

7 A w=REe] FAlolE FHox RHRL. FAol: A%

wolg Egstn dutn Agsta, F FAols shtel A
: i



WA AR ERelA BT FAES BF tasia o3 yae Faol
o i F LM0AGG B BgeR A4R FAol F AR FAlole At

stz wEse Ade

science  education’,

T AAR S Al shA
ok olo] EFEE FAl=
‘education’, ‘knowledge’,
o2 F 1UNU<E 1>,

Fastdh A& &9
‘environment’ <}
‘argumentation’ &< 3ty FAlJ=

Xete 9w
‘concept’,

‘learning’, ‘science’,

‘informal education'¥} ‘informal

‘environmental
Fgstanh

20l FAlolE 3 24 el A ASAA

education’, ‘argument <}

‘ . K ‘ . K 3 b
conception, ‘conceptions, ‘development’,

‘science education’, ‘student’, ‘teaching’

<E 1> Egd 719=
e 719= 71E NN =
alternative conception misconception
argumentation argument
attitude attitudes
belief teacher beliefs

biology education biology
chemistry education chemistry
college/university college, university
curriculum curriculum development
environment environment education

informal education

informal, informal science, informal science education

language

language of science and classrooms

learning progression

learning progressions

literacy

science literacy, scientific literacy

physics education

physics

primary school

elementary, elementary school, elementary science

qualitative research

qualitative

science teacher

teacher

secondary school

secondary, high school, middle school, middle school
science

socio—cultural, sociocultural influence, sociocultural

sociocultural issues, sociocultural research, sociocultural theories,
sociocultural theory
socioscientific socio-scientific, socioscientific issues
teacher science teacher, science teacher education, teacher education
technology technology education
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AFH oz AAY FAo= & 9/NAoH o] FAHoR 7} =R Fd FA
o7} 4% o5& Ed A58 FH(boolean matrix, M) 03} 1‘{% oz zk=
FAAAE FEsh7] 8l ofefel 22 Wi Adtd

A
o gul
& (correlation matrix, M,q4)<= AXFsFATH

Mg = MM
ot 2L Ao A ANE] flsiME FAlo e AuutEe] Ak 8
aflof shrh F, AR RE(Time complexity)7t O(r)o.=2 338 W ARk da
= 3 7120 A dTsk g # A7e 4 A =R FAo 3 Aes
afjopstr] mitell, 919k &2 AEFLEIE & rtel flo] Azl ofs) £4o] o]
FolAE Ao Brbsdttt webA wlold 24 3 B3 R F A Aol A

Bol 93] olol A & A= FAsA
Ch HOIE| JhAlsH
HolE hxaks 240l dRE HeltE 4 4] 48 Fum tehle 3

Aolth, FAlol2 Yeles 7t A3 FAEY AABAE FHHeR FAsdeng
olE 7M F YEld § 9= UEHYA 2@ E(network graph)e] HEE 7HAs) )

Aok vEYZ gz #o]ol£2 Fruchterman-Reingold Layout Algorithm= ©]
&tttk ol T dugFol vlsl] HE7b wEn 3% ARg-o] Thssithe

o] 9)tH(Fruchterman, & Reingold, 1991).

shfel FA = 3}‘/}94 A (node) 2.2, F FAlo] k] A#e 7Hd(edge) o=
AlZksbE et Aol o] 7 vl 5
AL, T FAo] 7He] ”*401 ESTE (M9 M
BE FAE 2dzE 28 49 U B
ol et whebA AA E=o] diE] 54 v
AlZtsh 3ol A A28t

AT FFL Aot A B MER $IF FACIE WA Addnm HY F
Aolsh B AW FACIES IUIE mAG EF B 4B 21 e
FAolES Avnm, AY FAES TPtn Ui EEES BASYL 19
mhAutes 3t AehE AT Sl tis) A ugit



Heusg g9 Fo FAstEA 2 IJSE, JRST AlAE 2008 F¥8 2015\
A Y =85S &4 A3 71 go] A% FAE secondary school(157%),
inquiry(128%),  literacy(97#),  primary  school(96¥),  assessment(86¥#),
attitude(75%), chemistry education(75#), nature of science(75#) ol ATt
(24 2]
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2. CHIZ AT 24

FHstuE d9o 9 FAFgEX A IJSE, JRST AlAE 2008358 20153 7F4]

4% Az P AREE =4 HoFE A= ‘curriculum -
inquiry’(19%), ‘primary school - inquiry’(199#1), ‘classroom - language’ (15%),
literacy - socioscientific’(15H)o]tH2® 3]. o] FA|o]E FAl Egsla Ue =
TES KR AuHgit
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7}. curriculum - inquiry

[28] 4] ‘curriculum - inquiry’ 9} ¥E Ao B

Dewey ] 2ol ¢]& dt<t(learning by doing)o] ZZW i, A~#¢] Sputnik A



2 Aetugo] gk #ile] SoiEwWA A3 w&Hge] ek JNEEo] o]
A 2at i tH(Yager, 1981). ol we} Schwab(1962)2 #7249 3}8k(science as
enquiry) S ¥HstE wS3AHS JHEEl (DeBoer, 1991), o]+ LE54Y7A] o]0}
2o A cumculumhL inquiry & Al FAoZ x3ela 9=
i BHAAE YEA Bo® FAHEH
T AN E el =i F 19HeI9oH, o] F
v AllE 16HoIt Y =i BT O 7N uS3
(inquiry-based curricllum)el]l that AFLSoldtHad 4] o] ATES A YHE
Ao 7dE WS A8 Abd A7) 530 dda(Wilson €, 2010; Zhang, &
Campbell, 2012, Mallya <], 2012, Gaigher, Lederman, & Lederman, 2014
Smithenry, 2010) J—/L/\}gq _E_/do] t‘fmgg,] ks /K-]jq.oﬂ u];‘q}_‘_ Oﬂz‘ﬂ:oﬂ st oq:TL7]_ 2
H(McNeill, Pimental, & Strauss, 2013; Fogleman, McNeill, & Krajcik, 2011), 7]1€}
FA9] dTEo] 99 dYrHZhang, & Linn, 2011; Ryoo, & Linn, 2014; Kahveci,
2010; Kim, Tan, & Talaue, 2013; Jocz, Zhai, & Tan, 2014; Forbes, & Davis, 2010;
Gerard, Spitulnik, & Linn, 2010; McElhaney, & Linn, 2011; Lynch, Pyke, &
Grafton, 2012).

L}. primary school - inquiry

| II||I|-L'|||'|.'|_|
| Il Sownee i (15 |
Htakants 1 5)
| Studenis’ thinkaig of doaiyg science (13 |
| Irvbsrrmee b baiweon weiling and resosing (11 |
| This kg sl dded b bon-makisg aboil mataicion {4y
| Teagher poois s kemal developmen | 2§

|l ifhet o e iy (1) |

\ Fl'h.ll'}' school - iqll-t'.‘f {lg} ’ Tewohers {121 | Pikarvoim i conmmin kst appmach (1) |
| Tesshers' knowbedge and practkcs which leach FLL shadrsis {1 |
| Pk
| Parsannl Prnaonns (17 _|
| Fibseniveneas of mguirybased cumeubimil _|
Ehihers () | Teacher- and siudeni-disvisdness, and pedagogiesl masoning 1) |
| Pantieipatkon ol toackams and studonts o sknee ohiss (1] |

E

[Z1¥] 5] ‘primary school - inquiry’$} ZHH® Ao &

‘primary school' ¥} ‘inquiry’E Al FA|o)= E$5)a
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TS e r WPgd A7 S dstE BA43 A9 (van Aalst, &
Truong, 2011; Manz, 2016), s ¥} = iﬂ%oﬂ )3 A (Boaventura ¢, 2011), 3}
b dh= Ao FAAA O 7 =S A+(Zhai, Jocz, & Tan, 2014), 3+

Zro] g ?i:rL(Garma Mila, Andersen, & Rojo, 2011)7}
HdoR & dAgEe B 7 ao] gk Aoy ¢
T-(Kim, Tan, & Talaue, 2013; Lucero, Valcke, & Schellens,
2013; Kim, & Tan, 2011; Forbes, & Davis, 2010), A} A&EA 7fdko] st I+
(Brenda, & Moore, 2011), & ol #3k A+(Ireland ﬂ 2014), YAtAE W2 9
gen} A5 (Tan, & Wong, 2012), ELL(English language learning) 35S 7123
= IAMES A FFo] e AF(Santau 9], 2010), PCKoll tigk A+
(Avraamidou, & Zembal-Saul, 2010), A7} AFE38t= 91 AL I7-(Oliveira,
2011 7} 191013:] ﬂ/\}g_ st REE fgiaogd A= yeld Bt STSE
ESE-R R EF%Z/%U:FTJRGQ E34 A (Zhang, & Campbell, 2012), WA} = SHAY
A &g fi}%z—. 2o B3 A+ (Bigger, & Forbes, 2012), nAFe} Ao 3}
gt A (Forbes 9], 2014)7F A%
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Ct. classroom - language

LWr'li:nur spoken wurds{]ﬂ}J

| Particular styk or type of ward (1) |

_ classroom - language (15)

LS@,MMNM{E] |

Misc lassification 2)

[Z2% 6] ‘classroom - language 9} THE Ao i
FANE FAl 7HA AL = 1589 =E5L language’ @ nE thkslA

9% w3} ol B Ak
= spalely wate] Hah o

=2
>
e
-3
- Lmlol‘

& Osbrone, 2010; Gomes, Mortimer, & Kelly, 2011; Ash, 2008; Randinsky, Oliva,



& Alamar, 2010; McNeill, 2011; Oliveira, 2010; Yerrick, Schiller, & Reisfeld, 2011,
Lehesvuori ¢, 2013; Bryce, & MacMillan, 2009). & WA 32 ‘o5 Edo| of
@ EAT TR BE AT ol e ATE & A} Qe 94

PRI
BF lolst 33 Qofo] #H¥ ATFUHBrown, & Ryoo, 2008). vhAT 8

Azrolvt =4s Fds] S AT, w4, A w3 Agsolth w25
Holx A gefe] ddofo tigh AEo | S3nk ol &ek= A= 290l U
*Eﬂ ﬂ”rh Apxlo] olagh uhE oy WH(Z, 72, 1HE F)oR A ¢
(Hand, Gunel, & Ulu, 2009), t}
T cHVarelas 9], 2010). $lol &
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|

o,

et

B

_OL
<
fr
o
o ©;
oé
_\'ﬂd
S
=2
=
ot
[
i)
q
‘lﬂ i)
oft
mlo
R

2f. literacy - socioscientific

Wabare of Science (1) )
_
|\ Wriing (3] )

BmE(ll)) | Reounzid)

Instruztion (1)
—

| m 'mmﬁ.ﬁ: (15} L-\muumnalun il '_,-
Teachers {2)
Curriculm (1)
Assesament (1) |
[29 7] ‘literacy - socioscientific' 9} #HE Ao EHF
I}k A% (scientific literacy)©] SSI(socioscientific issues)} HFH L7} =2 9]
fro B Aol gl JostHA AT AHEld 84E Axsta 7] Wi
olt}k. Shen(1975)L 384  2ekS  AA A (practical), A71¢(civic), w3}4]

(cultural) ko2 BHaiA, Axel a4 AL Aol wets weld A3
o BAE @ Folg 5 ol shmdlel Aol gihm anh
Miller(1983)% #1814 49ke ‘wste] B4, ‘ate] ulgAA, Fat 7%l Al
ol mAE Qo] @ olal'd AN AQeR BFHOH, Hirsch(1989)&
AsA AEAES 99 Aoldn T4 OECDEODEI A E 1)
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>
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&l *Pﬁ% A A= sHol dad B SAE MAste AYLol
A A AYS AASRAL, FHA L2 = o]dd T gA HrhE oo
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T #2016 AP RSHAAAE TRAF A3 Y] FAE HetAo]a o
How sdsty] 93 HeHA AS VEE ATS usAAY R F SHE Al
At glon olE Foo M % w7 A t(Sadler, & Zeidler, 2009). &, Al¥4
A SAS HEH e dFE B 7] wFel fiteracy’ ¢}t ‘socioscientific’
ho] ARl =4 U AoE FAE

15¥9 =FE5 ¥ 1412 ‘socioscientific issues’E FA = 7HA L Y3, Y

o
o
N

A 189 ‘socioscientifi A= 7FA 3 AR ‘socioscientific’ & FA = 7}A]
£ =T WES A¥Ed o] =3 SSl(socioscientific issues)oll ¥-3F w-g-o]t}, wpe}
A 1589 mRe B SSI B w=REow ¥ Fabeitl wI 127e] =Ro]
‘scientific literacy’ & FAO1Z Zt1 Ao YR 3HL ‘science literacy’ %

wRolgha BE Py

o,
ki
d
=)
2
N
N
>
fu
—
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o,
o
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o
o
—n
=
e
3
9%
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K
e
i
i

=3

Hehy Aokyt SSI7F #EE 1589 =ioli= shiel] thdk Ayl 113, 1A}
& A7} 23 (Gardner, & Jones, 2011; Lee 9, 2012), 5% Ao i3t A7} 1
H(Khishfe, 2014), n5 H7}o] digt A7) 138 (Sadler, & Zeidler, 2009)°] ATk
(27 7] Aol tig A7ES TAFCR AmEd NOSol #3 A (Bell,
Matkins, & Gansneder, 2011; Schalk, 2012; Eastwood £], 2012; Khishfe, 2015), &
2719 B3 AT (Ritchie, Tomas, & Tones, 2011, Tomas, Ritchie, & Tones, 2011,
Witzig ], 2013), 2o #3F A (Lindahl, & Linder, 2013; Zeidler 2|, 2013), 24~
H FAd AF(Lee 9], 2013), =¥ FH A7(Grooms, Sampson, & Golden, 2014)E

o Attt

b

w
Hr
Ac]
Ac]
B
nE
Hr
1=

gelus, Sotug, AN, ATHGuST BAE FANEL Fuste] 7 2
33 8 FAlole] 4 MEE AHRATHE 2>, B3} H5E Aol 54 WE
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<ABSTRACT>

Trends of science education research in JRST and [JSE by
automatic content analysis from 2008 to 2015

Ga, Seok-Hyun(Seoul National University)
Kim, Chan-Jong(Seoul National University)
Choe, Seung-Urn(Seoul National University)

In this study, we developed a computer program for analyzing research articles
through automatic content analysis, and analyzed International Journal of Science
FEducation and Journal of Research in Science Teaching research articles from 2008 to
2015. The existing studies only analyzed the frequency of specific factors such as
research topics, authors nationality, and research methods, but this study not only
analyzes the frequency of research topics but also analyzes a correlation between them.
As a result, we can see what the most studied topics are, and figure out what the
research topics with the highest correlation are. The most studied topics were inquiry,
literacy, assessment, attitude, and nature of science. The most correlated topics were
inquiry and curriculum, primary school and inquiry, classroom and language, literacy
and socioscientific.

* Key words: research trend, automatic content analysis, JRST, IJSE



