Brain, Digital, PISSN : 2384-2474
& Learning eISSN : 2586-7490

RESEARCH ARTICLE

Analysis of Research Trends in Online Discussion
Using Topic Modeling

Se-Hwa Kim' - Sook-Ki Choi**
'Oryong Middle School
*Korea National University of Education

£L pua 2y He3t 2atl EE0| B 67
745k 2 M
OO "1

"Corresponding Author: agrement@knue.ac.kr

ABSTRACT

Online discussion is a major form of discourse in modern society and a teaching-learning

method that is important in an online learning environment. The purpose of this study is to

explore the research direction by considering the research on online discussion. The subjects

of the analysis are the title, keywords, and abstracts of Academic papers from 2011 to 2020.

After conducting textual analysis, conduct LDA-based topic modeling with Gibbs sampling

and conduct time series analysis for analysis of research trends over the years. Seven topics

were extracted through topic modeling. These are classified into two aspects, respectively:

") online discussion as teaching-learning methods and online discussion as online discourse

-~ forming methods. Among them, research on aspects of online discussion as teaching-

updates learning methods in online class settings has been addressed as a relatively more important

topic. According to the annual time series analysis, the research topic on online discussion
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Introduction

Q50 A= HEFAl 7]&o] W] ujet oJAkAE ujA|7} RISkl whe A 2.2 HlTjo] & 7Rt

2 3h oAk E O] Gt vFAl o] WSk} SE|QIL) QIE|UlS 7]Hko & o 2219l AR YA o|Ao] dhst

of wjet ARl E-2 2eelojeh= 7ol F7he HIg O & QA E-S AXda] 7t} o]2igh W) LoflA]
2}Q E2(Online discussion)y> #tH AFS] 9] £ 8 T35} QF4] 5 stUtE F/dstA | Ziolt.

A EL 2RI FRtollA AFFOZH M2 AFUACIHY] HRE T ALY HESAE
FAgalzict. 22191 75ke] ALY W EQIF)2 2210l ERolet: T3l ¥4l fafehs 7k AdEH,
THUEL AREA o]0l tsl =2 0 2 A5t o|frol Tkl e ARt ZAIE s sk o] #of
5= 7|9k PAJ5he Bzl Hokal £ 4 QlokHobbs, 2010). 22H1 Z7to] ) AFgle] 2 F2Aoz

|55tHA] 22kl AR YAl Ae] ARl BhAlQl 220l E2Z 5ot &E 14 7]5ol tist 524 o
Al ‘:'”51042—%%*0 g &a't}
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9] OJApAE Hofol| A o] e} WS ) Fofol| A ThEo| A 1L Q= 221] EEC| W3t AFES F
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Analysis of Research Trends in Online Discussion Using Topic Modeling

Background

Concept and Characteristics of Online Discussion
22RR] EEo]| Wt =0 = HT w5338 59 wF FofollA] Al w4 of5 9] 2A T TRRoiA|
AL Qltk. 22tQl E2olgh 2211 HA} oA & &-85to] 7Hde] F1tol| A EAIEH FAllof thish oz} 7of] &

A 52 B elAE 2 Ao 251 ggl 953 oln] o]—\:]-(Klm & Choi, 2020). AHEA] 7|48 0|85}
7P3e] F3toll A HIN Al S L Hhe S 2HE 9l =4 ekl B2 tigh Aol gtakEntt) Zfo] 7}
UAA|TF, 22}Ql Bh5 Hietol| A o] &)= 220l B2 QIEUl 2] 2211 XA} uix]| & &-8-5lo] Ale7H]
o7 FoH wgprp shEAE 52 eF5At (ol A4 S22 HsA|A o & oAk Eat Y eletal 4
Ely # RATHDillon, 1996; Hara et al., 2000).

A4 ] 9] vt 2HollA 83 4= = ) ez
Q= PG ol 34 2] 2], SNSE Fofl EE A7} sAlol| F&sto] MM o R BEE2S 3cke &
Pt 22kl Alxjoluk A2t 1 5-9f 'Rl &-8sto] H|AAREe = B4R 7|7 Ulof]l E2E sk
o] ARt HeAor 2Rl ER O & 97 7oA A&
220l EE2 221 miZi &2 stof Al 37+ A|oke 2Ystr] wZel Zojzje] HErh EXl ©
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4= Q3, H| T e] 2HAof] o] sl thH Ade] ojataFol EQHS Hol= 3
3FeE 4= AL, o)A 7)X19) 73] = 55k ] wiEell 7] alas Bhg Weko 2 ohRol A S o 4ol A
A8 EZo| Hof 344 Q] Ho| @rhal & 4= ok B 8o] FAF 7|HHe] HAE 2 o 2t85l= E440 2
QIsl A4l ALLE 2 Aedsto] HAT 4= =7 0] L Aol EfRle] o] A] F-E5] oslet %1t
O] A7tE Bl 48T 4= k= o] Qi 2ol A at-golehs At HIAATHe] E2o|gh= S0
At 2Rl EE0| 79 EE IHYo|A] Q19| =Fof 13t vHd A Ad o] 755tk Aol ofsf vl
AR oA AE 58S ST 4 Qloke SH0A FE Ad 14 sk Wholet & 4= Uth(Hara et al.,
2000; Marra et al., 2004).

ool 22}Q1 EZ(online discussion)> t 3t 5-2] 11515 7| o] HAY w50l A w5 Fofol| A Ut
Z 0 2 AJ3JE]o] Y e-leaming 715He] ¥4 £ AFEolu MOOCsLF OCWEV 2 22l S5 oM T
de] &-8ote HHAQl wa-ahai o = 2efuli 71sh $ith(Yoo, 2017).

Topic Modeling and LDA

Bl AE n}o]g(Text Mining)2 BIAE e 2] Blo|8| 5 484 dale]Fof| 7| zsto] 452224 2.oF
Sh= T 7SS 543 ChBack, 2017). £ 2 @& (Topic Modeling) E|lAEof &A% 34 125 &4
Sk ] AREE] = EIAE mto]id 7|9 o] & fRdolt. o)=L 23H=| 7] of2 Wit tlo]E &t g .
A = w2 G824 0% uolsh= o §-8517] whzol B2 SHAEo] TRt At Foke] 3k
S otofsh= o] ARESEAL 1t Hong & Choi, 2017; Kim & Kim, 2019; Kim et al., 2016).
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En ndgo] B2 LSAGEA 2ln] 24, LDAGEAIA H22e &), CTMUGHET 2Y), STM(+

) 5 U TFFstt}. 1ol A %= LDA(Latent Dirichlet allocationy= £ HE S Fdsk= 7}
QI dargjFolet. o] 72 WS tlo|EE Bl 11 Hlo|E|7} ojwfdt FEERE Foll /35
A=A S FE6H= H|o] Xk Bayesian) H8 2] A4 & X (generative probabilistic model)°l] 7|HFSHCHBlei,
2012).LDAS] 12 B el Fig 13} 7t}

O+-Or+O—0 ? O

i Hd E,-_r_ﬂ W .r.l'.rl -Ilil

1D I4Y

Fig. 1. Graphic model of LDA (Blei, 2012. p. 81)

Fig 1] W25, D= &4 g e, N2 24 W 2ol5<] Hehe Uehdith K= E39] 4004,
=9 2= o] s =R W, 2 FAdS] nIA] Dol 2 FA o)A 27t HEE 4 e otk 1 9 &
F A=A 2 =52 A B0t} ax 6,2 Fhe 2Aske tE SR E2] wiEtlE, ne ek 2
gk metulEoltt fke B Wl ©of52] X5 YEhH, 05 £ EX ) HIE, 7,2 T41def ni
A Dol & Exof| dgsh= Zlolth 5, LDAE #5H Tols= SoiM e EFES FE2d + Ad= A
o|ct.

2y e 55l =E2E EFolle RlE 52 F2 57t w2 TolS0] ZedEof QAR 5 dof 2
AE 2oj57] 2ol Tols Arel 2] Bl dS uhefsiH =S sl Asiof dHhBlei, 2012).

-

Method

Data Collection

2 Aol = 22k EE Fofo] A FAE EE517| loto] $H=8k&2] Q-84 (Korea Citation Index,
oJ5} KClye &-85to] 220l ER2ES 3 7|9t & AME §F 5 20111 HE 202097H4] 104 7HKCT 54
Aol AR 221l E2o] Tt At =i 35k § 71REe] 2210l E2of Tt A=2000'd 2yt
HE] Al v} QloL), 23558k ©elo] 2kl ol Tt o] st 2011H wgIE| &R o] A
OtE W8 23 APAIE ) & 7|Ho2 el ERo| st i Hof AFE FA|F o2 th2 7] 95t
o|ct. o]of] 22l E2 HHste] £ H =& 5335719 =& FollA] vl g7l =& 132712 A5 20371
9] =F2 o= sfo] =2 FAo], ilo], 25 HYHE vl o & 2aQ] EE1} AR Badido] HojA]
£ 10389 =72 ALt F 100719 =22 w4 o= Aodth £3H =] A= U vie 24
Z3H=Fig 29 2o, A= & it 109 2] =Fo| Wy =| it
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Fig. 2. The number of articles from 2011 to 2020

Data Processing and Analysis Methods

23 wlolg 9] Mg 2 Fofl Ao Bt Tl 2 HIAES LeSlT) o] & 9ol £ R4 S
B2}, 221 5-0] B4 o) 5 Q3 @ 458 5-80](stopword) 2 2] 2] 51T} FESH =Fo] A 2oL} 2E Sof
A Rk 0 & Wol le Zk|+= ‘A, “Arf 59 -&ol= ARSI, AL JA| = E-ofof ZIA|A BF
AAstelTt. tha o & ‘U B4 242 ‘DY RAREA 5O 2 Tol9] —‘ﬂoi’*ﬂé SYsilL, ‘ERlYE
2’2 et ok 52 EHlYE 2 o2 5Ush= 52 ool & Aefsiglon, 24 Ul thdEt El=
Ay 52 7123 0 2 EQ(lemmatization)sH= S mRR|2ko & AZ{th B A Lo = FEjA BA] 21y
2 712 WARE FF 242 o Tl = AT AL, SAE B8R FAF G TRt FEiA Foll A = S5l
AR W-8-2] ofn|E Ueh]7] ol | A E o o]n] ujotof o} {-85F Tofo] 7] wfZo|Th(Lee, 2014).

A2 2)7} S=2E DIMAR S 40 2 510 Gibbs A2 7]HS &850 LDA 242 A ATt LDA
TAoM = AFA o g B 25 AASIGIH o] Atoie EE4E A4ohe tlolle Ao = ARG
Sh= BT (perplexity) 2] T8-S 511 72517] 218l Neman et al. (2010)°] A|2FSF coherence scoreS- Falst Tt 1
2L} o] Zupr} AtARe] QI ko] At} 2] dX|ohe A2 ol B R o] 24 M-S HIE o R
T4 9 24 i oS BT 2 XE B 25 2ok 2lo] Bigolitt A8 A52 3551 (Hong
& Choi, 2017; Lee, 2016), 2 7§45 771, 1074, 1571 502 B A7tE =&351 5 H|w BX5}0] 25 771
o] B S =SSt ol2et 2 AA a2t 7710 EdE R A A 12719 7| EE FAl R

>

o

n

l
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rl
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sto] EXRS FofoiQict oA 2ho 2 1t A)|9] A7’ FA)| ojel ol EX o) AlAY A 532 ot

Aol SHHSRE =29 A A s, SEHSEE B9 A H|S it ghs AREsto] A3
ﬂﬂ%’ﬂl% F3YSIE. 72| FE 05 EolA AAAGTH SRR SRR E 2= 5t A5 ER(+,
7 EX(-, cold topic)= 7oAt o)/de] BAlofl= REZ13](4.04)= Z-&531 T KONLP
1jj7] 2|2} tm 37| | & &-&5to] HIAE to|E & H2fstglom, 7|9 =] Hl= 412 43510] wordcloud
1} 7] 2| & &-8-oto] AlZHEFGTE LDA £4 0= topicmodels2} 1da TH 7| 2| & -85 Tt

Results

Words Frequency

B0l AR5} 22, 24 TPe AH2 39S A ARRRE £2E 22 WE W4 go| B2
Table 13 2T A4 2,35171 ol Eo] FAIE| T}, 11 F ¥ Tol= 9] 3071E A5k
74 91% 4] 100709] A Sholol ot 9= ks 4 Ak Fig 33} 2k, THES
oo 7P A TS 2 Sk 0 A19C £ £elelol 4 WSS ALIH <A
(leammer)’, 2o (participation)’, ‘2] (analysis)’, ‘A& A& (interaction) , “B-&-(activity), ‘T (class), ‘SH5(leaming)

Seo] &0 49 ¥l Gol7t ettt

Table 1. Top 30 words

Rank Word Freq Rank Word Freq
1 discussion 752 16 satisfaction 65
2 online 455 17 type 60
3 learner 210 18 supply 60
4 participation 166 19 dashboard 59
5 analysis 154 20 student 58
6 interaction 137 21 education 52
7 activity 123 22 presence 49
8 class 122 23 course 47
9 learning 117 24 purpose 47
10 utilization 109 25 use 47
11 effect 99 26 cognition 47
12 influence 95 27 characteristic 47
13 group 84 28 base 45
14 social 83 29 information 44
15 feedback 67 30 immersion 43

Note. Freq=frequency

oj2fgt A¥E vig o o njj 2EfQl EE1} HiohA= w4 S5 Aol 22iel B Eaol UEhd
o259 e ats S AT A7 SA 02 o] ROl K22 ERIT 4 Utk A9l 3071 HIE ol F
TS ‘Th=E(satisfaction) , “A A7 (presence)’, “= % (immersion) 2] 2291 EE Zojol J&FS v]2|= SR}
o] A oJd Q915 RAISH AT A 2 o] Ro|H 55 &I 4= Qi
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Topics Discovered
22Q) E20] 5 4] B 7 A4 of8) 2 22517] Sfsto] LDAS 7]¥Ho.2 Bo] B8 ATHE Table
2042} £ o] Exlo] £2E9lT, 7 EXUR HIELE 7E0 slo] 49} a4l of%] 12742 AAle}
At
Table 2. Topic modeling analysis
Topic P(%) Top 12 words
1  Online Discussion Learner 16.76 discussion, online, learner, diagnostic, influence,
Participation, Immersion, Satisfaction satisfaction, immersion, participation, learning,
Diagnosis and Impact Factor Analysis characteristic, effect, participation degree
2 Dashboard and visualization analysis for ~ 15.15 discussion, interaction, learner, online, feedback,
analyzing aspects of online discussion dashboard, activity, participation, analysis,
learners' interactions development, visualization, type
3 (cognitive), Social presence effects 15.56  discussion, online, social, learning, presence, learner,
affecting the participation and analysis, intellectual, interaction, effect, smart,
interaction of online discussion learners participation
4 A:fubc,flzginﬂqrentgszz Oefggliﬁzag line 1297 discussion, online, politics, participation, message,
gjscussl,)ion board 8 ) type, board, analysis, use, center, internet, influence
5  Online discussion in the online discussion, online, analysis, conversation, public
public sphere(community) for social 10.65 sphere, community, participation, social, opinion,
participation and deliberation deliberation, rational, Information
6  Online discussion instruction model as . . . .
teaching and learning activity(includin discussion, class, online, student, utilization,
univers%ty students pgr ospectgve & 2128 education, cognition, effect, university, prospective
)
teachers and general youth learners) teacher, learner, classroom
7 Analysis of community discourse . . . .. .
struc}’;ure through o 1’]_1?1’716 discussion 3.30 online, discourse, male, analysis, activity, community,

(male, youth, etc.)

center, discussion, youth, structure, need, space

Note. P=Percentage of each Topic
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A, B2 el EE shaate] Froj et 59 v XIe 2l J&F 2 Q1 -4 (Online Discussion Learner
Participation, Immersion, Satisfaction Diagnosis and Impact Factor Analysis) -2 85}t B4 19] £Q 7|9|=
+ ‘Sh5ANK(leamer), TF(satisfaction), & (immersion), 2 (participation), % TH(diagnostic), & H(effect) 5-2] 7|
g gy Ak B o)A 22kl E20] Zofa steAEe) ofolalel BYol} B, Holw g

&-oto] vt o] 2211 Aol skEAkso] E&ol Zofd mf A= o] - A & Szl skl ofstH
sz—o]-—xloﬂ Ttk ehs §4 -2 gafof| tigt At50| 2 o 2= E1d 4 Qlok

A, BT 22 ‘2Rl EE oh5Ate] 4ot i EA1S fIgt tA B 9 A4St 24 (Dashboard and
visualization analysis for analyzing aspects of online discussion learners' interactions) 'O 2 Hysioict EX 29 =
2 719 E+= E E(discussion), /32 2F-E(interaction), S5 AHleamer), =221 (online), T =9 (feedback), THA| 2=
(dashboard), SH-5(activity), 2] (participation), 4] (analysis), 7] 2t (development), A ZFSh(visualization), -7-% (type)

52 gt Qlrt Bt O 8 EZo] o] 202 = 220l EE &5-2 HH O R o|Foj2| = EEZ &5

] HJsf B]AA1A o] 11 5 ARl k5 2FolA Bl SAIAR] EEZ E3tsto] 2gstE g sG] oAt

&2 SX517] 9J3h w42 Hefo ) Hihol] thgh A-t7} th4: o] Foi Stk tiA| H etk 220l EEo| &5
LPH of| &t tlo]ElE A5k o] & AlZstete] SgAtEolA Alastal AHile] ol Eut FSAg A
of| thigk Al ZkeF Bkt 212 3FH O 2 A| A A5 oJn] gtk (Few, 2006). THA| . E5 53l A== Al ZFet
A2 LS BUE 30 24 8148 S715HE B 7|ojgict

B2 ANZ 4 A0 B2 4 0L 29 -, 22 o], W AT W B WA A S gL F
oA folgu giZ Bl gE2 & WAy H e EH/\]E-—E &9l AlZteleko 2 M shEAkEelA| o Erls
+ AU SHEARECA A HES &6l ofH R-32] HHE ojult Al o2 Al Z}lsto] A|A|5h=

u!

Zi0] shgAe] o= o8-S ST vl AAIThe FE /2 AlZe ol 22 A4 tiA
HES B8t At Aol okt alg dpgofl aabAQlx]of ok sl 2 £PEHIEE &
Qe 4= 9let

AR, 2532 ‘22l B ShgAte] o] Bl Jozkgol 932 nixle AAA, ArelA A &

(cognitive, Social presence effects affecting the participation and interaction of online discussion learners) = 85+
ot B4 39] 9 719+ E 2(discussion), =22 (online), A}2] & (social), S5 (leaming), 21217 (presence), St
S AH(learner), - (analysis), 2] A (intellectual), %32} (interaction), . H(effect), 2HFE (smart), 2 (participation)
5= 235kl Sl e-leaming 5-2] APLE 2'd Altfjol] 22121 wS-o] E/d ke o whet shs Al (leaming
presence)©| 221Q1 ShE Fato]] vl x|= Fgol] Bt As0] FH AT FA|= o]F0A UTHGarrison et al,,
2001). Sk AR Q1A A ARl AF2lH }‘]XHﬂ' w4 Ao = BRE 4 Ql=t, o= AL AA

2191 81 Aol olA 13, 2201 Sl JRolA Atk 7 2] A BAZ AN BAL, 2t
219] 45218 ol eJup7h A0 2 75T A Alo] &S B QL4jske o] et S 2
ok Ztol}

2okl B2 e ultire) Letol s Bl o) oA LR shAte] ARz Qo] ufe} st 71
NEAG I ol S0l Debd 4 9l) uhzol Letel B Holrto] Azt 452 BASAL 2ake)
EE Folat5o 452HE ol ek B2 Eal QA AIE, g A S0l s Az 2

Sof Y3t @7 o] 22

She Q17 of2gh st Aizo] Lael E2o] Holuh 45 o] vl o
Eas (})]QO% O O 5lo]s}

=]
0
e = ‘ﬂLETAII\E]-

Brain, Digital, & Learning. 2021 Vol. 11 No. 3 438



Analysis of Research Trends in Online Discussion Using Topic Modeling

A, Edl4= 22kl EE AlAol] LRt %] o] HAIA] 53 24 (Analysis of the type of political
participation message on the online discussion board) = T H 5}t tH BT 49] F£Q 7]Q| == E 2 (discussion), =
2}21(online), % X (politics), o (participation), M| A X (message), 73 (type), Al A1 (board), & (analysis), AH&-
(use), 5t (center), 1B (intemet), @ PH(influence) 52 5L ek AT) Akel= QIE{Yl vltojo] Hid =
QA3 njtjolE &3 @ UIES A 382 H|Zoto] x| of A H thefeh ARl 4] o]pof tisto] 22101 &
S AT v 2 A x| B9 S22 ARUE Ue] ¥4 4 52 FH o= gk x| o] JY9|E st
+ /&= HRItt o]of] 221 F7h2 x| ol & I3t 3-2742] 7|52 3ol wh=t A4 o] el digh
O HE 24 9o 22kl E2 AlAol tigh 24 A7t 544 0 = thoj M 5= Seld 4= Qi

oA, EXse ARl A o] 9 %05 913 22191 327 FYE)IA 9] 224Q] EE(Online
discussion in the online public sphere(community) for social participation and deliberation) = H3Ith EXY 5
o] FQ 7|9 E+= EE(discussion), 221 (online), 12 (analysis), THHconversation), 5= (public sphere), 71
HUE](community), o] (participation), AF8]2](social), 2] 7 (opinion), %-2](deliberation), T2} (rational), 7
(Information) 5= 3235}l ok BT 47} X4 D25 FA = 3 2F 2= 210l EE A wHof
HAJA] A Aol 3F AR Bhsll, Ex 5= %] 4] o|4-5 ZRATE Y|, A, Akl 4 o] Hto]| tiigh
AFE)A o)A 7] 9 0] & 95t 2211 T2 2 A 0] ARUE WollAle] 2210l EEo et Aol T
02 £ 4 ok BT 5= ARR| A o]rof| sl AlR1A Zro] 9] = A 2efel FE7ol o] 2elRl EE
2 S A AF0) 76 T wIAA] B0l W5t A S 0 2 thRo|H 55 ER1E 4= Qi

oy, ER6S T4 S BEO2AS L2fel B2 29 mheH, ol AL i A4 S
3Z3})(Online discussion instruction model as teaching and learning activity(including university students, prospective
teachers and general youth leamers)) = H 85} tE BT 69] 2 79| == & 2(discussion), T(class), 2221
(online), Y (student), E-E-(utilization), S(education), 214}(cognition), & Heffect), tHSHuniversity), of|H] WA}
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Fig. 4. Time series analysis by topic
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Table 3. Results of regression analysis for hot topic and cold topic

Topic coefficient(SE) pvalue  Hot/Cold

1 Online Discussion Learner Participation, Immersion, Satisfaction -0.009(0.010) 0.404
Diagnosis and Impact Factor Analysis

2 Dashboard and visualization analysis for analyzing aspects of
online discussion learners' interactions

3 (cognitive) Social presence effects affecting the participation and
interaction of online discussion learners

4 Analysis of the type of political participation message on the online
discussion board

5 Online discussion in the online public sphere(community) for
social participation and deliberation

6 Online discussion instruction model as teaching and learning
activity(including university students, prospective teachers and -0.007(0.013) 0.639
general youth learners)

7 Analysis of community discourse structure through online
discussion (male, youth, etc.)

<001, *p<.05

0.023(0.011) 0.058
-0.013(0.007) 0.099
-0.020(0.008) 0.037* Cold

0.002(0.012) 0.883

0.024(0.005) 0.002** Hot
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Conclusions
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