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[ 522 Abstract ]

A BRI AR S - sE R 8y /8 - DUE R &
B o SHEAVE SRR BT o AT 2= RIS S8 240
(Instant Response System, IRS) Y78 FH #l Ak il 54 > DLs@{BE2 4
BUR S BARVIETY - #Em I ERE R - ZR1T B ATHY IRS #26k=
E2E A Ol IR RS R S 2 B R BTN RE - DIBU A0 381
HIR - ACHTERY » (EBRET IRS B LUK FE S [0l FE AR P B ]
A8~ [alE A S TR H R AR B E B - IR —E
TTHVIEIC 240 it IRSBE G - W3 M B AT E ERV &S SREa ] -
DAfSURs iR ~ TSN 2% - AR T =B B E%
ERET B EBCUINRZE RS - Him DRI EDE - R

REEHRENGER > BREMNRSGEH RS -

Text clustering is a powerful information retrieval technique to

detect topics from document corpora, so as to provide information

browsing, analysis, and organization. On the other hand, the Instant

Response System (IRS) has been widely used in recent years to

enhance student engagement in class and thus improve their learning
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effectiveness. However, the lack of functions to process short text
responses from the IRS prevents the further application of IRS in
classes. Therefore, this article aims to discuss the current status of
IRS application, illustrate the characteristics of short text responses
from the IRS, review current short text processing techniques, propose
a proper short text clustering module for the IRS, and demonstrate
our implemented techniques through real-world examples, so as to
provide experiences and insights for further study. In particular, we
have compared three clustering methods and the result shows that
theoretically better methods need not lead to better results, as there are

various factors that may affect the final performance.

(R85 Keywords]
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Text Clustering; Short Texts; Instant Response Systems; Information

Organization; Mobile Education
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R (Text Clustering ) 2 {F458 AR AN sl 1
DIEREBE ~ o7 ~ 4HERAYVE R (Information Retrieval, IR)
Fire e H 2AGE S B (Natural Language Processing, NLP ) iy o fE=
B SR AL - DURARRIIE B E S - SOl
HUSS R » thRRNE 2 B B E -

FTEA » BRI iT9EIAT IR 81 NLP #EfE 2 b > B a8 B 2 iy e
FEXREEFBIZE - MBEEENRE - TEHEKETH) >
AT FH IR G E A B AEE - f1 0 KRERBEE EERTE MOOCGs

( Massive Open Online Courses ) ' BHEREL 7 f% 247 ( Classroom Response
Systems, CRS) ( Siau, Hong, & Nah, 2006 ) 25 - b FA{[E5F 50 B0 i
CAMAREZ R G 2B - DU A AT FEGREN RS E
Fly o IR R AR EL A 20 (Beatty & Gerace, 2009 ) DLRATENLAYEE

=E23¥ (Cardoso, 2010) -

1 http://www.nytimes.com/2012/11/04/education/edlife/massive-open-online-courses-
are-multiplying-at-a-rapid-pace.html?_r=0, accessed on 2016/10/13.
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BRI IS R SZ B 1R (Hearst, 2015) o fEE2 {75 » 3£
Hil& H 2003 47 R #E 3 NLP @ #2505 e F Bl T{E25 (Workshops on
Innovative Use of NLP for Building Educational Applications, NLP-BEA ) * »
e E H 2014 FEZRYE NLP /£ 5 HIE LIFY; (Workshops on
Natural Language Processing Techniques for Educational Applications, NLP-
TEA) *» FiEZEENISCEIE 73850 MG EZE B SCEEmMNEE S
W ED R S R B R T ME P R BB HY B & &) -

TEEESETL » 43 B /EETAE 24541 ETS Criterion * BLRz 3 SCHHEE(EHI

(BorEEE L) 24540 Turnitin * ZREETTREAE & BEAAYTHES - 2R
i > B IR - J9IL R IR EGAR B S S B BLFER - T B AE
TSR R A A R HE A SCIVEZRRE - HEME > G5
X (JnEEA] ~ 4]~ FRSERES ] ~ R E/ DGR ) AYRIRBIER]
TERHVA S EM L - AlE/ DT -

BB 52 65 %24 (Instant Response Systems, IRS) ~ #{ % [0] JE 4%

( Classroom Response Systems, CRS) ~ B T B 1% FE 28 (clickers) H
1960 FEAGHERIE B EHE RHEN LR BT HIEL (Deal, 2007) -
MR AR 405 CNET Ay (Gilbert, 2005) » JFEEH/NEEBAES
BHAE 2004 —HEr o GRERE T —HEER RS o LI me (a8 S iz BR
W ERARE  BEFETFRNRER I /LHEE (Hoffman,
2012) - FATHEAE o HHIN R S AT Eh A A DA R AT E i Rl o {5
FRELR G E R B EE LS » IRSIER = Y K&

(Bartsch & Murphy, 2011; Chen et al., 2013; Han, 2014; Morais, Barragués,
& Guisasola, 2015) © E{PN IRS ARFEERE4N Zuvio © ELAF AT AR PN 5 | [
PIREREHTZEAS A - B0 - 78 2014 —FNEEREEH Zavio HYZLT
& 61 ABEHE] 263 A - ¢ 68 FIERMG AU E] 384 [T » 1 2,037 fir B2 4= 114
B 11,172 fi7. (Lee & Shih, 2015)

IRS Z 4V - RECOT © BB LA TS - 41+
PRECEAR - i Web M HEZEIg-F & » HANKEB B RE824F BavrT

heep://acl.ldc.upenn.edu/W/W03/index.html#W03-0200, accessed on 2016/10/13.
heep://tm.itc.ntnu.edu.tw/CNLP/2q=NLP_TEA-2014, accessed on 2016/10/13.
http://www.criterion.com.tw/, accessed on 2016/10/13.

http://turnitin.com/zh_tw/, accessed on 2016/10/13.

() WAV B NS S S

http://www.zuvio.com.tw/. Zuvio was developed since 2011, accessed on 2016/10/13.
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gh#EvE o SRR EIE - TLZIE D] TR G 4R 2 IR A AT
I b FHEBENEE R G AMEER - BB 2 A LAY [E fE R DLE A
EE| o —HHY IRS #P R I ~ EEFEE B A T 5 A WY
H o EEED - AT ZIAERTERES S o 200t - ZEN ] AR R g2 4R
HYEEGRRE - (M EREUE B B A F B ) > BB AR R F IR
R LAt G R B2 R T - B T ER ARV ER R AGIRL (Beatty & Gerace,
2009; Bartsch & Murphy, 2011) -

HEAH LAY - AT IRS BYIEF > A S ZE R - B
HE— b YRR BLFZE (Chien & Chang, 2015a) ° DLFi#llE A fY %8 F 1
T RB - ZETHAE B & - 8EZNA 54% SEERE - B9 20% 25
JRVERTRE - DR AR VRO F B T B SE % (Lee & Shih, 2015) -«
BN NEEEEESEINE - BAE A BT OE (P
RS ZEIE ) - HEE R MERRE AR a e R DI R H O AL -
ERENIEEGEERA - BENMRERI R BEETEREHEF
EIHEEEEAE RSP (higher level ) B2 (Stanger-Hall, 2012) - ffji#E =
HIEIE (AIEHRYSCFOIE) #EZ0 Ry AR a7 R 2 A %
% (Birenbaum & Tatsuoka, 1987 ) o EA[FEMVEREEL T © Al
ERE—RIFAR R RE - 2B I AR HVER(OIE » 13 L5 S (A
& (FEAMRAVIFEN » FREEER SN ARRE Kiw) #EIRFERERAR
(G TR SR T ARG R B B A S B B A U L Y T RE R 72
DAREHE IR R R - &2 — PR IR AR 7 4H DUEEHE T 4H E T el
Fram o PEAEIEEE » LD IR AR AR Ay B2 5 W T o &) - BJRT
AR AR T30 FERELA 322 ZE IR RN B I R R TR DL
gy > THEAE A EEAZFEE (Chien & Chang, 2015b) -

ZAIM > HATEARA IRS SRR M2 B o Mrés s RRIny DsE -
FiREZE M IR/ NLP R oAy R Ed g - BN RS2 4 fraf E By
45 [O1E - FTDAGE IRS AR MG 4 - DI B RVEH
OEIEARAYEEE o i > FOCCIEAE EEE - R RAILER R R
HAISE S - R RyiE SR T AR S LAIRVFEE (SR 5eE
SR ) ~ FEEES (-~ PG ) BRI — 2R -

TR BAA S EA B 2L - ARSIV ERY » TEERET IRS B LUK R 5L
(o] FE o I B TR ~ ol g S T RE B ) B R PR AV R AT B FE RS T
REH—ETTHEE 2404t IRS B &E H - R H AT EEavss
S - AR &R~ BRI SE -
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A - BEEE

E Al IRS BT SCpR i - AT A4 AF AT B IS 2 S AVRRIE - (H BT
BRI ZEBETER/D - LR T 0 il H S mE -

— ~ B R EER % IRS

ERHER A RFE A S L (engagement ) #fR Fy 2 A XU IR §E
FE1E 2 — (Caldwell, 2007; Christopherson, 2011 ) ° [KJIh i » % [H]
JEZ 4t CRS FHE 1960 AL A F AT AETTHIES (Deal, 2007) -
CRS t45f% By IRS ~ E4: [HFE 248 (Student Response Systems, SRS) 7 ~
P 3% 2] E %2 4% (Audience Response Systems, ARS) ~ & T & Z£ L 47

( Electronic Voting Systems, EVS) > si @7 Bgs » HEAlEH —(Et+
HFEIT TS (Hoffman, 2012) - {E47EHY IRS £ 5 —%H USB fE4R UL
o~ Pl PR A I f B e s~ DURCHRBARRES o HaE HAVADE
EAET A EE N B e e m b BAEREE RV EE s FiERE
BN BUG ES E R P BRI A B B, o KRR B ERYEE SR A
WM i HA B s R R U & 1 237 - (#47 IRS SZigRfE R RE
F o A: 2IERE - B HZEEE o — SR 0 a0 NHES
/NG - FEEE - BEREH T DUER RV #ETT  DURDMER £ Ry 2 B A

( Mayer et al., 2009 )

Wi 2 B AR R AL > B —fRAY IRS 28-FE0 2 1 Eim 4 Es IR
55 (App Bi2 Web $8H ) » DLRBRERAT TR Z & UL B a3 A E - I
BRI EL AT ARY IRS JEHH) - 22 1 bhlk 7 VUfE IRS HYfEAEL L)
AE o H AV IRS B v AFESCER (Sanchez et al., 2012; Karakostas, Adam,
Kioutsiouki, & Demetriadis, 2014 ) sv49E ° F# %] - HE BFEHELITHAE |
[EFRE )M > MR L0 B2 AR SR S B H Y -

B2 1 PR R R A AR 2 8L » I EEY[EIE
MmIFG = IR B A R R E & % - R v DA 2 Bl e e B Y
BLIZ © FTDAZ By AL IRS ER1 BRI R RE Ry LT RE o 2R R E

7 htep://www.edweek.org/dd/articles/2009/06/17/04feedback.h02.html, accessed on
2016/10/13.

8 iWonder {22 7 8} Z 4% : http://innovation.itmonth.org.cw/product_detail.php?pid=
2015&uid=6818&year=2015 ; 4425 & 5} IRS BJF K7 6 %47 © heep://www.habook.
com.tw/eTeaching/products.aspx?BookNo=IRS_01 > accessed on 2016/10/13.
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HizHHERARN BB MR (40 0 RGN - B - B
S SCFER S ~ $HENRE ) - BRSO BTV HAEI—— 38 - DLE
HE AL > SRR R T BEHEH E SRR - H R
T IRS B RHVZHEHZERT » S540 0 Sr8HThRE A BN AR R A G & Bl
R o A > MRIBAREE (ZIFE - EEE) WEERTEHEY >4
TYERRBZIE » PEMPEE T AT EER iR -

B 1 FRaE 240 > VA RGBT IRS » (§/2 AnswerGarden * »
FPRALFE 2B SCFBREIIRE © AnswerGarde 0T 20 F] 40 {5~ TCHI[OFE
R LIFE (word coud) HYJTNEIHEAER (S AHME—AIIIEE
ILFERS S IRS Y N A G840 - 5B 28 > HAEAXL
R SR E A EIER IRS » R AHGZF 1 FEF2 IR - 280
AemUb—7E IRS » H AR AT HEF RIS ZE 2 & DIy 3548 IRS
NIHAYL (Beatty, Gerace, Leonard, & Dufresne, 2006; Deal, 2007 ) °

*A1
PU%E IRS BYINEELLER

CCR" Zuvio" SOCRATIVE” | {#4f IRS
3000 T ° . -
e (o | ot | s
\Z/]HJ%{Ej;% (/Iflwlbh ) %% g;- J:Tﬁﬁéﬁfg' 1200 7T|:
A E v v X v
3R A
ZEEESS Ho~ g ffr | o352 x x
Ak
Lt v (WEB) |v (WEB) | x (APP) x
B E v v / x

9 http://answergarden.ch/, accessed on 2016/10/22.

10 See examples at: heep://nikpeachey.blogspot.nl/2015/10/brainstorming-and-polling-
with.html, accessed on 2016/10/22.

11 Developed by Science Education Center, National Taiwan Normal University, since
2013.

12 Developed by the alumni of National Taiwan University since 2012 and has been
commercialized.

13 A commercial product, for details, see: http://www.socrative.com/.
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324 4t 4 T B v x x v
REJEE 7 v v v x
FITAE [ e v v v v
[ FEFE v v v
V(= ,
ELEL R AR A R (R 5 (gt st
S H] A Facebook Gt x X
IEYE ) i
v (BB v (B
R DT fi 2 [0 x x
HE(ESE ) TEHE(ESE )
B R v v v B
E o ] v v x v
B o4 v v v x
4 e v x x X
4N ISR v « B "
4R v x X N
Elice x v x «

B EED

PR FOURBAA SRR - HAES RN - HEsEE -
ORI B EEI A B AR E (Yang, Fan, Lai, Gao, & Wang,
2014; Vo & Ock, 2015; Zehner, Silzer, & Goldhammer, 2015) - & f&
Tl AR A2 B A S RS RS b A0 - =S RS - EmiE - &
FRHE ~ sames ~ WK ZE ~ FrEMaf - s - HErdERavEiE (4
Facebook, Twitter ) » DL EwHEAY4R LB EZ o 415 Tang ~ Wang »
Gao ~ Hu B Liu (2012) f5H > 78 40 SO E S S0 R B R i T
PrgskEk - (1) R SHSCFERETEN S (2) Fraasdmss o (3)
EFE G (4) FEPESFEE - (5) PHgTeiesnlT  (6) BEEL
SOEBA SRR S ] o

KB 2 2 6 ARG FEMEM S » H2E SN pER E -
PRER 1~ 2~ 5~ 6 AIREJRE A TFREEE NI AR EM: (FR - Z=RINE
et ) - Bk 3 81 4 Hij26 ki 1 B 2 HYEAE R R -
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IRS 24 M S EIFEEL A L 2 FAltAYRIRE - 2R10 > Ak
DRI AR R S (E R © T B R ol R B Ry NI S (40
HEEFERE ~ FrREEESE) B SRIHERREME - BEGEAN IRS
ARG SCIEE -

PESTRA P mT 4 R A T SR SRS SRR H ey Bk - (1) DA%H
b HNRE RGNV ERE - (2) FORFEEAEAIE HGEES
PR -

1ESH% 1 7 > Banerjee + Ramanathan B Gupta (2007 ) %f Google 7
R AR (R > H2 1 8 FH B T R A A RA I 4 RE R (Wikipedia )
S EE A EE R & A 1Y A5 BE 55 4% o Hu ~ Sun ~ Zhang i Chua (2009)
1 57 3 Google 18 75 45 SR 1 B2 05 » Ao HA AL H 22 B2 5] 2 > P15 46

(WordNet ) B4R B ARG 35 = AH T 05 %% - Tang 5 A (2012)
HIJZE FH Google &332 5 SCRIEE R ETERE = > DABE #E H O 7 s BUR
1B > P57 18 R P o A 2 [ ER A B © {E Facebook B9 {5 FH =& A S DA R #E
FreR B b A iEss 7575 » bR R SO B - hsERE > +
A A 1Y Google & U Bl 52 1% 14 h11 7Y Hij 1& 802 Ak 4% 55 ( contextual
information ) R THRER 1~ 2~ 3~ 4 AYEL TR o MLEREURE
FEELEERLENEER = ~ UMEEE S R ERCR » B E S SAlgE S|
HER 2 AT PRS-

AT HE NS S c PN E  BERITEANTFEE
Epoad o DUBREE H R - RrhlE h SGER (AIER ) ERERSR S
W1t <2 EE48 (Chinese WordNet » 5 eHowNet ) &k /D A B ST 57 48

(English WordNet) - HH4ERERMEH (4 849,781) HiKIE/DiA
FOLHERLERMEE (495,019,983) e

TESRES > SR A & (Vector Space Model, VSM ) J& iz 4% il
L&Y 7774 (Salton, 1989) o HEEERI R & SRV E S E s (A1
HEENGES) o B ARERO—(ELEE > MR E AR IR
KE (Term Frequency, TF) DR ATRE(EEERH HIFRREEVEIE (Inverse
Document Frequency, IDF) fY3EfE (TFIDF) - E A% 4EEIREE -
WL N B FAEEREE A T (EiEs - st —(E TN §yFEfE - H
T ERESE R - ME YRR ERE—EE 2

14 htep://ehownet.iis.sinica.edu.tw/index.php, accessed on 2015/12/04.

15 https://meta.wikimedia.org/wiki/List_of_Wikipedias, Statistics at 12:00, 29 November
2015 (UTC), accessed on 2016/10/30.
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# o RAZEERZ AT (BEHAMAMHPUE A > 4 Dice Coeficient) » H]
SRR SAHIHELNE (BRI ) - {3 S R
77k dPEfEERH (hierarchical clustering) ~ K-means JEELESE (Salton,
1989) - KRS (BB GRS ) BB E FRERT 4 -
VSMAJHRE » 1ER LG g R4S - 258 A [El s s allsE BAH AT
RIEAEEE - WA INEAACUE (BIFERATCEH&E) - Fit -
F1990F 4 » [EEsEE R 5 VE (Latent Semantic Indexing, LSI) » B¢
EEMEESEEE WA (Latent Semantic Analysis, LSA) - #hEEHZR
( Deerwester, Dumais, Furnas, Landauer, & Harshman, 1990) - ELiEF45%
MBS BAE 7% (Singular Value Decomposition, SVD ) J737E »
T*NIVFEFEZE4E (dimension reduction ) FRK¥KAVFEFE » HPK<THK
<N o JRE[ » FERHREYSC R B B T A B o AR R KAE 4
G 2 [P R PR AT (DA AR - B R SR 1m) AT T A 22 (B P 4 Y AR
B H T OUE - AR R EE TR SRS - &M R Ry
TR R o PEAEIRAERIEL o ERE R AV S - BB E R
—HEfE > BRI R G AN VCHCRYBRES o (40 - VU{EEE S A Y S
(AE -~ Bt BB o AR g mEESCE (1.3
+0.405 4 ~ 0.9*E&FE +0.8%5 55 ) © [FH - FEMEDHAESCFHE
WA RE T [ —(E EEN A& L mE RS R T SR
fRE (R R AIieZ s YRR O ks s - PR E TEERER) -
Z iR EEENTEL  WREAFBEEEZRSE (probabilistic
Latent Semantic Indexing, pLSI) > E paf[E—(E 00 - SHER|Z(E T
({EEE T FEAEE ) (Hofmann, 1999) < ZA[f » pLSI i
B - EEDARR ABRABIBEAIH - (Rt - B Kare @& oA (Latent
Dirichlet Allocation, LDA) #¢#¢fE@ 12K (Blei, Ng, & Jordan, 2003 ) -
ZA1M > LDA PR VSM — % » K S R — B iV R & > I H
Z R EFEENIE o Kt HEOKES - TTEEN ERENEER
Ao Ryt SPEEESC T ETR N S TEEE EAEAY » 40 ¢ i R
I (Bigram Topic Model ) (Wallach, 2006) ~ JEEGEf =0 3 B 77 ER i AU
(Unsupervised Topic Segmentation Model ) (Jameel & Lam, 2013) -~
55 F AL (Biterm Topic Model, BTM )  ( Cheng, Yan, Lan, & Guo,
2014 ) DL EE 4 pg I BEE A (Word Network Topic Model, WNTM )
(Zuo, Zhao, & Xu, 2015) -« Ht BTM Y ZE i {F 24 15 F AF 58 A7 07
HSRERENERSE o A BIFHIEER (Chen, 2015) ©
A > BRI IZ A E (Michigan State University ) ¥ 1 S0 -
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HEI ey 3% EHRE SN AR RE E (Urban-Lurain et al,
2013) © ft{f7LL IBM-SPSS Modeler T.E. 1# K-means B % » EiE24E
HY S Ol FE 7 FRCEET » A — {8 TAE R BREL e ik s - F2HE AT
AT R AR AT AR ER AR RO o 2018 1 Ao > BB —HI R EmAG R R RE
HN By 174 ir2 A [OJERERRGER (BaHHEERES) - HATEE
VBRI - BRI AR R A o e ] (EEEEE A A & 0L
AT ERE ) ~ DU — (B4R E DA R S AR 5 (R {55
e EGRFREE GRS EWEES) - B2AENERE - 75
P KW R 3 B 5 81 o H ATV R E RS 3 58 0UR - TR0l
S AN ARES T R BEERE > A G ES R
KR BERIE T U, BRI o AT BF B A SO B FE Y A3 AT I EE R
BRI - BICEEE TIE/NE - 3 IRS 24N E » Ee N T
(infeasible) o RIS » BEAMRE] [ RFEE LN SO S T 6
PR AR o (R AN PR AR AR ER A B TR | > ME— A ELBEHRA RS
ik o Hrppy—2b o3 > A0 FER AR - AR A Bl fEE ] - 2R
o] FERY BE B EREAL » BEZAE MR A SO (B ) BREP AR
H{E R > 40 ¢ Tseng (2010b) -~ Tseng £ Tsay (2013) ~ Tseng »

GUESTION: Jarsd the “Subway guy. 105t over 200 pounds on His dist. Where
did his mass go?

Cluster 1
Mean | Category Mean | Category
0.65 2 anergy
0.61 0.40 | corwerted
0.36 | fat
converted dori
onergy
fu W

Uster | rasponses state the mass was
lostas carbon dioxide and expelled Cluster2 respenses describe the fat
through exhalation. breathing or a3 being converted into energy and
respiration. possibly being used or released.
Cluster 1 Examples Cluster 2 Examples
Fis mass was lost through brealfing oul | Fit mass was 108! a8 anergy
carbon dioxide_ sxerted
| He Breathed It out In the form of carbon | ltwas Ist oLt Into the atmosphere as
dioxide. energy.
Cluster 1
b .
calories 4
wm-
° [
fat sweat l

L d
glucose/glycogen '

—=
——

S carbon dioxide

ehargy metabolism

B 1 BERNIAP2LELOENFHESN DRSS
Urban-Lurain, M., Prevost, L., Haudek, K. C., Henry, E. N., Berry,
M., & Merrill, J. E. (2013). Using computerized lexical analysis
of student writing to support Just-in-Time teaching in large
enrollment STEM courses. Paper presented at the Frontiers in
Education Conference, 2013 IEEE, Oklahoma City, OK.
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Chang ~ Rundgren Chang ¥ Rundgren (2010) ZE3CApilt » {HILRE SCERL
& 7 FRAFTR] DA S SRR A — BB R AT IRS 24 EAYAI1TE -

GBS - M A B ET S AR B SRR HIRRE - B2
EXAEAE Twitter ~ Weibo ~ Facebook Rb S BT RIS S S ARHY T REFHAY ~
B~ (ORI B o FRAM e RS IRA B EE R Y IRS 50 [0] E ERYZE] -
BT HINISE » BARFFFEI A » DUE—TEEF IRS AYME A R -

2« BN EREERIRARITR

AHgEn) B Bt —E AR IRS SRR 247 0 £/0EEH
1] Rl s s S U AL ~ T RERY o i B AR ~ B RRYER I T BESE T
fE  AEEANTT DR EIR 2 A H H[OIFE » WL E T A ErEERE
g > oy A IRS HFFME - SREEFAFEZARY - Byt - Wi ERE—E
Bt A 1Y IRS : CloudClassRoom ( CCR, http://ccr.ew/) ( Chien & Chang,
2015a) BAHES > AREERIE RSIVINRE - 280 fERBIL A48 > I
It orFF AL LB IR AE AR > (FHEN O] SRR IRS #E5 ©

2 B HAMER H Y S B R AR o AT 4H (Short Text Analysis
Module, STAM) » Ho Y7 AFREHEE T - BEARFRIES A
ak ~ RERIECRT TR SR o & 2 0V L EERRAR T BT b B 0] E S Y]
sedlEf > MEREE S FEELE AR « TR AR S R EEE
B HEir SR S AHRE o DR AR BN ERY 0 R AR E
e (T srEHsr) ~ NEMEERTERE > fEREEAE T gEEs
[EIFYEETH - RSB - 1Bt TH F FN B F R B 5 2K E ~ A
o B — RIS BRI BT DIH A B THRE - il
T EERLETE RIS - HEAEO EM B - AEVEE
T RE R SR AR [EIRVE AT SRR T - EEHEE ~ TREEER] > B4 (0
JEH VBT AR A HEE) o SHAh > — BT > FE GRS TR S HGEE
F YRR 57 M (morphological analysis ) SR » {5044 558 5 E) 55| HY B4
- WS PR EREE ) (HAEESGRT - B e s RRE S A P RE R
FARA TR &K - iS58 0l 3 STAM Z 3R E#1b - [HiEEERR
M ELF ORI - FREE S R S 2T - A AR N SR E) -
EH L CCR BRIEA 2/ 486 firZialat it - EI7 2529 RIEHEEE -
IR Em—EES s (Ba2dF - 2B HL - FERE) 1
M EE) - B eme SHEERBR » JTELFEFREHEREERE
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17 https://github.com/fxsjy/jieba, accessed on 2015/12/03.
18 https://radimrehurek.com/gensim/, accessed on 2015/12/03.
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Introduction

Text clustering is a traditional information retrieval technique to
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detect topics and their relations for information browsing, analysis,
and organization in Library and Information Science. On the one hand,
the techniques of Information Retrieval (IR) and/or Natural Language
Processing (NLP) have advanced to a level that affects the research
landscape of academic domains and has practical applications in various
industrial sectors. On the other hand new learning tools or teaching
paradigms have also changed in-class interactions, such as with the use
of Instant Response Systems (IRS). The advance of these two fields have
converged to support some online or on-site course activities that were
previously infeasible, like real-time understanding of student’s responses.

IRS has been tested and used in higher education classrooms since
the 1960’s. Recently, IRS has gained greater popularity in class interaction.
Throughout 2014, domestic IRS services in Taiwan like Zuvio usage at the
National Taiwan University (NTU) increased from 61 to 263 instructors, 68
to 384 courses, and 2,037 to 11,172 students participating.

By broadcasting a question to all students’ mobile devices and obtaining
responses instantly, such systems help teachers elucidate the learning status
of each student and also help students maintain their attention during class as
a result of the instant feedback from teachers and classmates. However, the
potential of such IRS may still be under-explored. In the NTU case, using
traditional Chinese text, the majority (54%) of questions deployed in Zuvio
were multiple choices, though instructors also used open-ended questions
(20%) and composite questions (21%) to promote deeper engagement and
reflection. Previous studies indicated that multiple-choice examinations
pose an obstacle for higher-level thinking in science classes and constructed
response (e.g. free text writing) assessments are widely viewed as providing
greater insight into student thinking than closed form (e.g. multiple-choice)
assessments. However, to our knowledge, no IRS system has yet provided
analysis of these open-ended text responses in real time.

Based on the above trends and observations, this paper focuses on short
text response processing in the situation where forms of IRS are used in and
after class.

The above IR/NLP techniques can be applied, at least, to the following
pedagogical and learning scenarios: in class, the teacher broadcasts a
question to the students’ mobile devices and obtains nearly immediate short
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text responses. The IR/NLP techniques cluster the short texts in real time for
the teacher to browse through the organized texts in an effective manner to
better know the students’ responses and concomitant learning status. Or, the
students are grouped together for peer discussion/debate about the question
based on their clustered text responses. This kind of classroom interaction
has been shown to be an effective pedagogy using Yes/No questions and
is expected to be more effective if students’ responses are open to any
thoughts, and not limited to the teacher’s pre-determined choices. Also,
lexical analysis can be performed for each cluster to generate a diagnosis
report (showing salient terms and term co-occurrence networks in each
cluster) to support “just-in-time teaching”.

Current Development

The short text responses from IRS pose new challenges to traditional
text processing, namely, 1) insufficient statistical information, 2) new terms
or abbreviations, 3) synonymy, 4) polysemy, 5) misspelling, and 6) atypical
grammar.

Two strategies can be summarized from the literature to deal with the
above challenges: 1) enriching the short texts with extra/external resources,
and 2) seeking better models for semantic processing of short texts.

For the first strategy, Banerjee, Ramanathan, and Gupta (2007)
proposed to cluster Google news by incorporating titles of the top-relevant
Wikipedia articles as extra term features. Hu, Sun, Zhang, and Chua (2009)
clustered short texts (Google snippets) by first extracting important phrases
and then expanding the feature space by adding semantically close terms
from WordNet and Wikipedia.

For the second strategy, Vector Space Model (VSM) is a classic
approach to text processing. The semantic-bearing terms, also called
features, from all the documents (short texts or ordinary articles) constitute
the feature dimensions of the document vector space. Each document
corresponds to a vector and the value of each dimension of the vector is
often the term frequency (TF) multiplied by the inverse document frequency
(IDF) of the term, e.g., TF*IDF, or a normalization version of TF*IDF.
Although VSM facilitates similarity computation between documents, it
suffers from the vocabulary mismatch problem where exact terms occurring
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in two documents are a requirement to build up the similarity between the
two documents. Later development led to Latent Semantic Analysis (LSA)
which uses singular value decomposition (SVD) of the term-by-document
matrix to transform the original sparse feature space into a condense one
that captures the topics of the terms and the documents simultaneously, and
therefore alleviates the vocabulary mismatch problem.

Further development led to a category of probabilistic models which
improved on the previous models. Probabilistic latent semantic indexing
(pLSI) allows each document to exhibit multiple topics. The drawback of
pLSI is that it allows no natural way to assign probabilities to previously
unseen documents, making incremental indexing (processing of new
documents) difficult. To address this issue, latent Dirichlet allocation
(LDA) was developed. LDA models each document as a mixture of various
topics, which is similar to pLSI, except that the topic distribution in LDA is
assumed to have a Dirichlet prior.

Real Case Application

To have an idea of how well existing clustering techniques can do
for these short texts, we have tried three approaches: 1) Hierarchical
Agglomerative Clustering (HAC) based on a hybrid way of term indexing,
namely lexicon-based segmentation followed by a keyword extraction
using the method of Tseng (2002), implemented in a well-debugged tool
called CATAR; 2) Latent Semantic Analysis (LSA) based on the word
segmentation by jieba and a topic modeling tool gensim without removal of
any stopwords and punctuations; and 3) Latent Dirichlet Analysis (LDA) by
jieba and gensim with stopwords and punctuations removed.

The result based on HAC is generally reasonable, and only a few texts
could not be grouped together with other similar texts. This is because a
rigorous criterion is imposed on the HAC, i.e., complete linkage clustering.

To improve the performance such that the texts containing semantically
related terms are clustered together, it seems that LSA or LDA are better
solutions. However, the results show that LSA and LDA cannot alone
solve these problems better. They sometimes even lead to worse results.
In addition to the shortage of textual information (short texts), there are
other factors that influence the performance, such as textual style (whether
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to remove stopwords and punctuation, or not), feature extraction (whether
to use 1-grams as features in Chinese short texts or not), term expansion
(whether to incorporate the term-level similarity into text clustering).
Furthermore, these decisions may depend on the characteristics of the
questions asked or classes taught.

Conclusions

Text clustering is a powerful information retrieval technique to detect
topics from document corpora, so as to provide information browsing,
analysis, and organization. On the other hand, the Instant Response System
(IRS) has been widely used in recent years to enhance student engagement
in class and thus improve their learning efficacy and effectiveness. However,
the lack of functions to process short text responses from the IRS prevents
the further application of IRS in classes. Therefore, this article aims to
discuss the characteristics of short text responses from the IRS, review
current short text processing techniques, and demonstrate our implemented
techniques through real-world examples in Taiwan, so as to provide
experiences and insights for further study. In particular, we have compared
three clustering methods for short traditional Chinese texts, and the result
shows that theoretically better methods need not lead to better results, as
there are various factors that may affect the final performance.
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