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Abstract

Academic researchers often need and re-use relevant information found after a period of time.
This preliminary study used various methods, including experiments, interviews, search log analysis,
sequential analysis, and observation to investigate characteristics of academic information finding and
re-finding behavior. Overall, the participants in this study entered short queries either in finding or re-

finding phases. Comparatively speaking, the participants entered greater number of queries, modified

DB E R R K E T AT

Graduate Institute of Library and Information Studies, National Taiwan Normal University, Taipei, Taiwan
PARARREAEEA

Department of Information Management, Peking University, Beijing, China
* 18 A # Corresponding Author: | /»#Hsiao-Tieh Pu, E-mail: htpu@ntnu.edu.tw

117



EEa ikl

F12% #2841 (103.12)

more queries, browsed more web pages, and stayed longer on web pages in the finding phase. On
the other hand, in the re-finding phase, they utilized personal information management tools to re-
find instead of finding again using search engine, such as checking browsing history; moreover,
they tend to input less number of queries and stayed shorter on web pages. In short, the participants
interacted more with the retrieval system during the finding phase, while they increased the use of
personal information management tools in the re-finding phase. As to the contextual clues used in re-
finding phase, the participants used less clues from the target itself, instead, they used indirect clues
more often, especially location-related information. Based on the results of sequential analysis, the
transition states in the re-finding phase was found to be more complex than those in the finding phase.
Web information finding and re-finding behavior is an important and novel area of research. The
preliminary results would benefit research on Web information re-finding behavior, and provide useful

suggestions for developing personal academic information management systems.

Keywords: Web Information Search Behavior; Information Finding; Information Re-finding; Personal

Information Management
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k= ZWERABREITEZIFINOWBBHEME
Y= RA # M BH SN E
BHLG (start) A REFAGEITE B TP M S SRR Bk ek B
TEE) -
g A (enter) B SZEK A b SR A A B S B A PR AR ST - BhE
(F3Ea R BRFIEEAE
Hi%E (chain) C BB RE ME  BAENEEASR B - tAl
ES—ME EilrEi - HiEE B E
BIE (browse ) D SZlEPEBEIEE MG  BCEER REE R - 15 E
H—EE BArEHRANE - 8B 1= AR E
5= E S BIE T - N E SR - BE
HEREuLTE S [TRE
&R (differentiate) E 2B LIERIR - LA e b « BhieE BRI E © UhAe
o H A BT R A - Ok R B R AR % RS R
HER] TR
HE) (modify ) F 2B B - kel B s 7 s AR BN R AR REE )
fBef4:
HUAH (access) G ZEELENBIBCORGE B R R (a0 BN EERAE ~ B
BERAEEPDFE ) B
TR (verify) H ZREBENEE BIrEAR%  EBEEEES SR A ERE
EHBRERTE S - #E8E FIEIR R - word[A]
sK[El (backtrack ) I 2 E BRI EE IR R AR MR A pE 8 BhiEen B
F WA -
[E48 (recall ) ] R HEGEBE ISR Ak - SRR BhEBER
CATBHAHRRRR
FER (end) K Zi &R &S R ARG E) - R R SR g
HoAh L (BB R E R ER LT R A1 % XHRER - BEAR
HEEITWASCFE R ERZEN ~ B B

MET

Gt ANA - B EHE— BT ATREFAE
HCEEERA - BRI BRI i R (s B et

R o

PO TE - SR -
(B) B = . RSl

FESZIAE M TR SR II - Wi yeE e

BURFIRIE DL - AISEEAE RCEIIANE ~ fRE

AWPFEER BN =R Tk

FFHETTIE T ASVERE - RS E R
W B+ AR SR SRR A T A A A T

127

FERIERIVERR ) - T T S ERN ) NME
WRTHIELZ A - [y - AWESEATIRES < EEH



B & & AT F12% #2841 (103.12)

Ty o 1 SR AR SR
RO - RIS B BB - FHERFIET -
DR R A AR = B e SR 2 v ) -
BEAh - ARFFELIERR = 1T R R RS
BRI AT A REAE A L BB B S - Jl
NEARWFEERRSHEE -

LT FE TR IR ) - AW e IR L H Bk
WERHTTE A R R E R - TR E RS
5 Hrks BB E D —ERIR - wJRE
s E AN BB = I BT S Bk
SERME B o BRWFFEREAERE] - AR
DAl & R s i L A R P FE 8 52+ MR
WEHEHERAFRAOREZERE - H
AT FEERRE B R —IRR M/ NI - e
SHEAR - KA RREREE R
AIREARNF5EEE - WP R A R e i
F# -

- ZHEEEON
AHFZEH BT 10 FeA 523
AR R4 B - G0/ R
EBHR > UIR0FEREREME (10A
*AIEIRERBRES 2R ) RI1I0EHETE
RELEHS » 100752303 H R 7R B - A341
Fo TWPFE TS ) BEB ~ 300Ky T ERSCET
HEEE ) B 3R TR EEEERE
o BEER ~ IR IEMEREER AT R S A B -
LA < RN R PR i
e ERAAE T ES g B AR AR
B,k TETERME, - MU
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BB R 0 TGRS, (10
A) o~ TR, (OA) ~ THEEE
sy (8A) K TEE (FEFEH) 4 (5
AN) o ZEE H PR E R eE ST ST
DARasr553 T - B k3.10 - fFHERE Ry
0316 » HUR1043ZE LWEREES AT - H
Bz 2 AR ] TSR -

- BB SEUBSEZRRITREN
5455
AN ATRIR T R LRI
REET T TLER -

(—) 1BRAE (Term) 24F

XA B EBIT he s R TR i A 2
RSB (SESCAV/INER R AR )~ B
i~ IR FEE BRI THE o AR5
73 A AP g B Y = s B UG 423 b
RaHe (41250 R SR SG%e ) 185
Fprianne (1805 RS SFER G ) < Al
FROFUR » Bl GRS S GRR RS
Fe8 09flE 73R (Words) -+ FFJEERE B Ry 7 9311
i (FE4) 5 oG RH PR EES 73S
JG (Characters) * H4IIZE4 20{EFIC ©

B P R By o S S GAR B R
PERERR IR - BB &N
TERE R » B TRMEMEHREIHEEN - 29
LTPN 4 VISV S SR = (1]
B 7 E NSRS B - BET R R A E
EEAFTE (Recency Effect) (Herder,
2005) -+ BIszed & S H A R E RS s A
IR - NS B R SRR R A AR SR R SR A H
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R RRAEBITEZAEFRA

RS M WH5eksRe ERES=RREEM
S1 55 FHEESE 1 DEERTE R R TR R e 2 BT

S2

S3

S4

S5

S6

S7

S8

S9

S10

==}

=K : Semtaic web ~ Drupal 7 ~ Linked data ~ iMDB ~ Dbpedia * Linked
opened data ~ RDF »~ XML

SERTHOEE RN © W3CHESL ~ iMDB#g%S ~ Wikipedia ~ Tim-Berners Lee on
twitter ~ Dbpedia ~ XMLZEHELE ~ OpeniMDB

PSR T EEHNERE N LRSS il 2 s g
Tk fEHEE A EEEREAESR R ECRENNEE
BRERE TR ~ e~ R BEITR - EEZAHREE
SERTHGEE AN ¢ e MBI G SO - e KRE R EHEEE » WOS »
Medline * PubMed?$¥; » FEAEAHRINY SRR 25 & IR R AR S8k
EfifteFinal £ @ BB A EINREE
Tk ¢ ARBEEIEI A FNRE - EANREAEAE - R TIE - BB AR
e A BEEREEE A IMER ST
SERTHGRER | BAEELE - AIREEE  HEE - SRR
google scholar ~ LISA ~ [EFHEFHET] « FATIERSL - iETErEmsL
FrEEEE R ¢ RN A B A R B A B B R e L B
BB 3K ¢ the role of teacher librarian
SERTHORER - BUEEZFEE EERS - WiMteacher librarianfHRISCE -
AASL - [EEHHNE T8 * Knowledge Quest
Wrgesim ERE - kS
i 3K social network analysis and social media
SERTHGEER ¢ ke T
FrEEEEE B AJLEE AR ERR R
Tk ¢ TEHE ey paper > FEELEESE @A BE I — 3 RERI T STRR
%ﬁﬁﬁ‘ziﬁ@iﬁ%ﬂ : Nielsenfft5eifgit - B & IHERHHEBE G A FHRYE 57
FER
srEEEE R ¢ ERA R R AT A 2 S B B T SRS
‘gl Tk« FRHEERISUR - DR EEEERSUR 5 B G2 S HE SURK
SRR EER © freedom in the commons ; building a digital library the
commons-based peer production way

WFge s FRE 0 BHAHERS ~ ego network analysis
HE K ¢ Hego network /3 HAHRH SRR KefriendshipHY 53 A SRR 5 i i B
facebook:Z AFE A ST
FERTHGEEEN @ ego network and friendship

srEEEE T ¢ Bl ARESOGT =
BEW FTK - MREFENESE ; FEHRNERER
SERTHGEEE ¢ Scopus
Wzedim EE - HERECRTFEREN T
R K FHEEEREFEMERSGE - BE UL - S35 - s
A T P T R i 5 B 9T
SERTHGREGN ¢ R RERERHE  ER R T il
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22 WEARZIFHRE kS BREZOZIFHRAE
(845 : FERET) (845 FEHT)
HEH  EENEEREE AT SR R e B SR AR
Al 3.73 420 LENEIEMEEE (n=166) 254 776
WS E R 8.09 7.93 EAHHEERE (n=75) 247 3.71

B - 1 R T 2 AR SRR o B SRR
#r  —RERHERE - (B R REEANY
o SRR - R AR — IR E
G - Bz B gAY nEE
B A A IR AR A UL B
WEZWMA "NTNU  (FES) BEiA#EHE
(www.ntnuedu.tw) * F{EAARE HAEAR
HEME - ME T AN SRR - Al
HA TEKEEEE  —a o

(Z) #B3%R5ET (Query) 27

— MR AR B — B AR R
BRI S - AT RN S g B =
8 T BYHTS 1 662 J TS SERRERER ) o hig
FEEAPPIIRE (RN) - A& IIEmA
2. 541k ERE S LA EER - I AR
R Ry 2 AT - RAFE B B B R AR A4
RERERY » L EAHRA SO AT A S B Ry

S A

5 (Tyler & Teevan, 2010) - HA Gm=E
B S ERS B - Ho AR HE A0
e MEz  TREREAEE SR
FHEWRIT R mEi 5 (Jansen & Spink,
2006; Pu, Chuang, & Yang, 2002) -
PMARRIECHIBE R - 2 E =
FEERE R "2, (k6 R
EHOR ) DIFSZEANDHIAZERDIAE 3 HEMR
BRI FAESR A EAR - Sih R A5 E)
B (Akt) @ AnmiEs =g - &
J\Z MR e F s An ki ssinl s - MR
R T A W SRR R 2 RE S I T
K Rl REELZ EAF I R i A&
HER - DB - SRR RN
HEI LB E R SR B - BB Z
SR EIR R E KR B - SERE R
B2 A RS IR 2 B SRR RN AHRE 2 T

(-t WmEZHZ T HLH

Hafl= B (n=166)

HR =R (n=75)

#H {8 B4kt f FH R B4kt
MEFF I AGTR AR R A5 124 75.7 64 85.3
Whn (add) fpzginlse 13 78 40
MK (delete) HaERqA%: 4 24 2 27
i (change) HsRa%E 25 15.1 8.0
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18 - T ZES ke SRR S A R eR ] - o
MR RF R R L B =R
B A H HEEANB R EE - T E
BIRRSRAE A -

(=) 15322 (Session) 2
MRS R N R ERAE RIS - AR
R UP Y e VA ey S IO PR v il
FERE AT AT B I — B i & B SRR
AR A E) - AIR/\FR - Al FIERE
B R Sl A4 1 STERG SRR A - 1
SRS B R Ry 1 8818 - AR RACBRAE 57
IS (CaTe Sy propuliiol S (k> Sk 8= Gl
TERS B AHBRE I » 3 o SEAC SR A K
o - ORI IR R BT A -
HRARE R EBE HE - R
Fir - SRS B A8 H R 2.83 » 1
PSR - QIR .70 - FEEZAENH

AN wmEBERZIFHERE
(B4 mEFIRE)

R BB E S R E IR L FAT BTN

SRS B - HBIEEAE 2 Ry SR H AR -
WA TRALE LT IABIE R E -

AR ER B 5E R - iR
TR ZElE I EE 548F) (9538F))
SEEEEN MR EEEENR - HIRRE
Fo251% (43118) - BIRSHZHAEGE
FH PR SEAC SR A TRy P =50 E AR, -
KIF AR ISR » SRR P = T R R I
I fEHerder (2005) WHFEHEHIT T IREK
[El ) (Backtrack) RN » BEGRIB SRR ER
&+ @B D SIS RETEE IR

TESIEME B - 2 B 12 4511
MR H A= B (R —) - F—
N E R R 238 (2 5
PSR EL - B AR E =27 6 -
g E S R R e 2 178 - [AIRT
it ZIRER IR - HBERES

]+ HEEHZFHTREFH
(B42:4)

S8 ; S8 .
L ETL i Y L BT i
ISEI'FX ( n=40 ) zﬁ—r‘;'é BE'EX ( n=40 ) *E‘\‘ﬁ%
E AN B 4.15 2.85 AR B 548 325.24
Hal =R B 1.88 1.59 A\ SR B 251 200.99

N BRELEREZITFHEAERE +— FHEERHAEERE
(842 :8) (B4 :8)
b E/L Sﬁﬁ%& T b L S'Zj:/;j%& 3
[SE'I'EX ( Il=40 ) m{%% KEIEX ( Il=40 ) @ﬁ%
Al 2.83 2.55 E NI B 12.45 642
Eal R B 1.70 1.14 A\ SRS B, 7.60 4.30
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®+= — B E WA g
(B4 4))
e fn Sf% ot e
Bt SR R 23 7.20
A\ SR B 17 7.59
TS BAEE N - ANTEACE L IR B

(m) AEMEBREUGRERE S

PR e B PAE A B iy SR H B
BERE - ARl RS B VIR A R A
> FEVEI5E iR ~ ARSRETR H BT
R H B - & HE P R
PSRRI P R ERR =R B (4
KTZ) o BURSGAE F R ahs -
BRI AL BN R © — 5T AT REEE 523 L
R - 2B SRR RES - M
REEEHEREEIRN 5 55— J7mH > ]
REELAHIFERR AT B - ANl AR A =0
Bl i = P B Y RIS - R ATRERR - 3

32 RE A E
JEIN B -

il DIBEHEE S

- B SERBESE 2GR

MFXAVIAFTR - EENFIERE 2
HEHNEE EHE (4.10) REFTEH
(4.20) ARERMTBHCRE » ifi B R
B (2.20) ZARERATH R HIRAE -
T T EN SRR SEEEIAIRRREE
PRELTHTRTE - (B BRI
AR TR (3.10) o MEkZAE T
BIRRAIRE R - AR AR 2 3 A B 1
B S 7 ) SO P S AR SR B » SRR
&N IR B - el SRS/ Br iy
EB AL (2.20) *Eixﬁ@*ﬁﬂ{ﬁ%ﬁa
& 5 BT ENFESERE - AR
B ZFAEE (3.505 3 00) R - A
HER R HE TR < RARR S E T - IRIE
VIS T REEL LA A AR B H A
BIAR 1B St s S AR e A T
fir e G B Y SRR B - 25 DU S [

TERIERILE, (Du & Evans, 2011) » fi#§
k+= FRMES$EHEZRRBERS W
5 H fS5 BB fE Pl WNEEEEH K BAK
A B A B A B A B

EBsERRER (F9) 4090 2480 7090 3760 667.0 2530 407.0 1280
R B EHE (H) 15 1.8 29 20 43 1.8 26 12
BIEMHREMEEE (H) 93 68 146 113 164 19 95 44
MEEE R (F) 200 170 270 230 220 150 230 120
MRS RE (FisE) 57 29 34 18 59 20 16 08

nE Ai’% nﬂ—?éélz 'FX Bi’%

AT R B
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ktw FREMESEANZ RAE BRI E W
O e, 5P 8 B REE A HEE REE B EEIEERE;
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SHHERREL - MRS B AIRERIRE -
FRMRWEE - A NSRS E
SRR B AR TR 2 S T AR Bl R
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k+z HEkFEHzagtad

(R _ . S
HERR AR HIZHRR MR R
E1E] 429% » 9N 38.1% * 8 A 38.1% * 8 A 47.6% * 10 A
Bk 333% 1A 429% * 9 A 38.1% * 8 A 38.1% * 8 A

B FHAp DL T RESACER ) TR S
R EHES © Mk H 3] RS - 2 EH]
B AR T R TR SRS
o HAWAHBAEIERRRGE AN -

fr e 2 el H i E B B R AR R
(RtL) - EEERRAIELL/ LB
FRER ARG - A EAYEIERR o ¥R
HEYIAS » 2B Al mE o R
EIATHBATERAT I ke - BEE N S
AR LIS RISEE R E (Key Website
/Web Page) * Alsic HEEER (Target
Information) - #FZ » EfELE R
FHEENEE TH  ERNE LG
B BRAR - HAYMLZENS: - RSB ELRE
BIEMEEAR - TSR HAEY) o Ll
SR FEAERAR SRS IR » BOE A G IR EL &R
TS 52 b =G B - BIanAE I g ofiE H
B A o B B B SRS - 32 B R
BAFRYECIR - TR SO A A QIR EE B
(Kelly et al., 2008 ) °

5 BNENSERBSEZFIR
Fote— LW fR 52 30 s = M B P =5 0

RSB BRE TR R - AR E ALY

ST TEEI TR o AT R R R
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HEEE M - 50 TR =R - ans /1
FiR > ZREEA (A) BRTERERE
A (B) BHRixE (0.70) ; # FAKH
A (B) ~ B8 (D) ~#fE (C) &
B (F) ~HUA (G) ~&ME (1) F7hki#
HEIBE (D) (0.30~0.60) ; fxfkTHER
(H) E#HBEIEERR (K) (0.73) L
AT Rl m 5 - R E SR TA N RE
oo DB T Rl 8 -

BN AR A AN I R By 2 i R
TR EEAEE (2380 SR (£
U)o LB AT ELEEE A T R R
FHEanE— -

FE B — A% ZEAEEA (A) R
TH% - HEBGE A (B) BT - i
i AR BE (B—>D) WEREN@
A REGELE (B—>C) - HSiE% R AR
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BIEITHERR (E—H) - i RIERERR A
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i+ HBREFIAAEFERATORZIMEEREETH
frps R g
&R /P HiEL (6) RSO E% © Amazon ~ BIlKEFHEE %
R (3) R
A (2) Ricardo Baeza-Yates
= (2) AR ASHR ~ $A2H
H#E¥) (2) Modern Information Retrieval
fiEE /B HEs (6) JRSCE% ~ AKEIZEEE - Web of Knowledge » LISASE
A¥y (4) B RY E R =S
HiEY) (4) Ri=#1F& ~ T.D. Wilson
i (3) 2000-2012 ~ 3G RRFR
HE (2) A HEEREHFDIRE ~ B &SI LT
R £PH A% (8)  T.D.Wilson » Kuhlthau
HiEg (5) JESACS% ~ Google Scholarss
HE (4) Goog}iﬁeﬁcholarﬁ’ﬂ% [FHAIMEERIIRE ~ (EBIRFRRREA R ~ SsCE 5 |
HA%4%) (3) ISP - Inside the search process * information behavior
R (2) 1991 ~ _E3JEGRTRRFR
Rk, BER HEE (7) Microsoft Academic Search ~ FFESEACSRE
= (4) FAURERE S A RIS ~ B EERE B - BAEE G MR T ER
FRfrisa
El#% (3)  User Study
R (2) R
Hth (1) R RGE R i
HEIfE%  F4 (6) L a6 A MG
A¥) (5) S
BHEY (4) BOLSUR
HiEs (2) i AR

FF (2)

RS IRFTE] ~ SURREE R H
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2+t TRBRFEFTHREIFREE

fl5, 5P MR PER R BIP WREE PR BHERTEEES

R A#E % A % A# % A % AE %

HERER
G, HEk 7 538 6 429 6 462 7 389 4 308
Fi I 3 231 4 286 2 154 5 278 1 77
BAE 1 77 1 71 NA NA 1 56 1 77
X 1 77 2 143 4 308 4 222 4 308
= 52 1 77 1 71 NA NA 1 56 2 154
HoAh, NA NA NA NA 171 NA NA 1 77

R
B 6 400 6 316 5 227 7 412 2 105
IRFRE 3200 3 158 2 91 2 118 2 105
N 2 133 4 211 8 364 1 71 5 263
= 2 133 2 105 4 182 4 225 6 316
HEEY) 2 133 4 211 3 136 3176 4 211
HoAth NA NA NA NA NA NA 1 71 NA NA

ikt ARFHEHBEZITLEBEER

A B D C F E G I H K L R R

A 000 070 000 030 000 000 000 000 000 000 0.00 1.00
B 000 004 056 026 003 003 001 001 001 003 003 1.00
D 000 008 042 0.14 009 007 002 009 005 004 0.00 1.00
C 000 016 035 022 007 007 003 009 002 000 0.00 1.00
F 000 003 057 0.17 005 006 001 005 005 001 001 1.00
E 000 006 035 020 003 0.2 002 006 0.11 0.02 001 1.00
G 000 000 033 017 004 008 000 029 008 000 0.00 1.00
I 000 003 046 0.19 0.11 003 004 009 004 000 0.02 1.00
H 000 000 011 004 000 002 002 002 007 073 0.00 1.00
K 000 000 000 000 000 000 000 000 000 000 0.00 0.00
L 000 030 0.10 030 0.10 000 000 020 000 0.00 0.00 1.00
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Hp2mEMIEARIRZ MR

4,

TR

A+ ARFHEBEZITAHBBEMZ R EREN
A B D C F E G I H K L
A 126 1105 -449 123 -190 -1.60 -082 -186 -138 -126 -0.60
B 213 -194 394 330 -1.64 -084 -067 -252 -191 -025 295
C 292 413 122 204 023 124 181 1.0 -130 -257 -065
D 449 087 182 -143 192 224 090 266 151 187 -164
F -190 -227 346 024 -0.73 053 042 -0.64 082 -1.37 0.22
E -160 -047 025 151 -1.14 344 088 020 398 -034 056
G -082 -139 014 022 -042 088 054 456 132 082 -039
I -186 -220 141 0.63 152 -1.08 2.09 091 042 -1.86 1.38
H -138 -234 -369 -257 -208 -1.18 021 -1.55 1.13  27.60 -0.66
K -126 -2.13 -449  -292 -190 -160 -082 -186 -1.38 -1.26 -0.60
L -0.60 196 -1.64 0.80 022 -0.76 -0.39 138 -0.66 -0.60 -0.28

HAL)
3.94
295
11.05 3300, — />2'04
@—} WA | o | O 1 (D)
. 2.24
,
BHIE)
3.46

FEHR(K)

HEFR(H)

HUH(G)
T

4.56

B— BEASERERZERTHERE
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k=t FRAFHEHBEZIITHBHEMER

A B D F C J L H K I E G EER
A 000 030 000 000 023 047 000 000 0.00 0.00 000 0.00 1.00
B 000 002 048 006 026 004 001 002 001 003 005 0.00 1.00
D 000 0.1 038 004 0.13 005 001 007 009 006 007 0.00 1.00
F 000 000 052 006 0.8 003 003 0.2 003 000 003 0.0 1.00
C 000 0.14 031 001 0.5 0.19 002 006 002 004 005 001 1.00
J 000 004 0.13 001 023 039 002 008 004 002 003 0.00 1.00
L 000 0.11 0.1 0.11 044 0.1 000 0.11 000 000 0.00 0.00 1.00
H 000 000 005 000 005 000 000 000 090 000 000 0.00 1.00
K 000 000 000 000 000 000 000 000 000 000 000 0.0 0.00
I 000 012 035 009 009 0.5 000 003 000 0.09 0.09 0.00 1.00
E 000 004 034 004 006 0.1 002 009 009 004 0.17 0.00 1.00
G 000 000 050 000 000 000 000 000 000 000 050 0.00 1.00
HEAREEEA ; mitmA (B) ~ BIE BIE (D—D) K55 R 81 8 245 R

(D) ~#fE (C) ~ HE) (F) FThER
?Uﬁﬂﬁﬁ (D) BIBESRKILE0.30~0.50:.2[# 5 fift

B (H) BREHREUEH R (K) KR
0.90 ° fiE bt TRyt n] A - S230E =g

Aty - S AR EE -

BT RANIT TR R Bk 2 P = S S B
ZIRRIT R R (2080 BT
(R_A—) - MBI 7R BT
Fo WS A A00E — -
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An Investigation of the Academic Information Finding and
Re-finding Behavior on the Web
Hsiao-Tieh Pu', Xin-Yu Jiang®

Extended Abstract

1. Introduction

Academic researchers often need to
re-locate a specific piece of information
during their continuous research process. The
information re-finding behavior is influenced
by many factors, including the searcher’s
familiarity with the topic, time lag between
two searches, and task characteristics (Capra,
2006). In the Web environment, the searcher
may employ various recall and recognition
techniques to re-find an information source
previously consulted, e.g., using the same
search terms, following the previous search
paths, or locating certain waypoints leading
to the desired Webpages. In other words,

information re-finding is more goal-oriented

and target specific (Capra, Pinney, & Pérez-
Quifiones, 2005).

However, the constantly changing Web
environment has made information re-finding
difficult (Teevan, Adar, Jones, & Potts, 2007).
Further, the current search engines offer little
assistance in information re-finding (Aula,
Jhaveri, & Kiki, 2005). Existing research
also provides limited understanding on the
information re-finding behavior on the Web.
The first author’s previous study has explored
the information finding and re-finding behavior
of the general Web users (Pu & Jiang, 2011).
This study continued to focus on academic
searchers’ behavior in order to broaden our

understanding and to benefit future system

" Graduate Institute of Library and Information Studies, National Taiwan Normal University, Taipei, Taiwan

* Department of Information Management, Peking University, Beijing, China

* Corresponding Author: Hsiao-Tieh Pu, E-mail: htpu@ntnu.edu.tw

Note. This extended English abstract is supplied by the JLIS editors and approved by the author.
To cite this article in APA format: Pu, H.-T., & Jiang, X.-Y. (2014). An investigation of the aca-
demic information finding and re-finding behavior on the web. Journal of Library and Informa-
tion Studies, 12(2), 117-160. doi: 10.6182/jlis.2014.12(2).117 [Text in Chinese].
To cite this article in Chicago format: Pu, Hsiao-Tieh, and Xin-Yu Jiang. “An investigation of the

academic information finding and re-finding behavior on the web.” Journal of Library and Infor-
mation Studies 12 no. 2 (2014): 117-160. doi: 10.6182/jlis.2014.12(2).117 [Text in Chinese].



Journal of Library and Information Studies 12:2 (December 2014)

design. Specifically, this study analyzed the
characteristics of search terms, search queries,
and search processes, as well as the cues and
behavior manifested in the information re-

finding process.

2. Methodology

This study followed Bruce, Jones, and
Dumais (2004) and Capra (2006) and used
a two-staged experiment design to study the
information finding and re-finding behavior.
Participants were ten library and information
science graduate students who were conducting
their thesis research, had had a specific research
topic in mind, and were in the stage of literature
search and gathering. Each participant was
asked to conduct four assigned known-item
search tasks and one self-selected topic search.
Each of the four assigned tasks represented a
specific type of tasks (see Table 1). After seven
days, the participants were asked to re-find the
information. Data were collected via search logs
and questionnaires.

Sequential analysis (Bakeman, 1986) was
used to analyze the data. Table 2 shows that
behavior codes that were used to differentiate
the actions undertaken in the information
finding and re-finding process. Items with Z
score more than 1.96 were viewed as significant
behavior, which resulted in the illustrated

behavior models.
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3. Findings
3.1 The study participants

Six of the participants were female, and
four were male. They together completed 90
search sessions, including 80 assigned tasks
(10 X 4 tasks X 2 stages) and ten self-selected
thesis topic searches. Three of the participants
were in the stage of constructing thesis research
topic; three were at the thesis proposal writing
stage; three at the proposal revision stage; one
in preparation for thesis defense. The average
score of their self-rating of the academic search
ability was 3.10, given the full score was 5, and

the standard deviation was 0.316.

3.2 Comparing the finding & re-finding behavior
3.2.1 Search term analysis

The participants together used 423 search
terms (412 English terms and 11 Chinese terms)
in the finding stage and 185 terms (180 English
terms and 5 Chinese terms) in the re-finding
stage. The average term length was as in Table 3.
3.2.2 Search query analysis

A search query may contain one or
more search terms and commands. This study
recorded 166 search queries in the finding stage
and 75 queries in the re-finding stage. In the
former, an average query was composed of 2.54
search terms (standard deviation = 7.76), while
in the re-finding stage, the average search term

in a query was 2.47 (standard deviation = 3.71).
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Table 1. The Search Tasks of the Two-staged Experiment

The first stage: the “finding” of academic information on the Web

Task type Task description

Simple/closed Find the ISBN, publisher name, and table of contents of the book entitled Information
Retrieval by Ricardo Baeza-Yates.

Simple/open Use any online database to identify three core journals in information behavior
research for the years of 2000-2012. Find the numbers of papers they
published. Also, name three important authors in this area and find their
paper titles and abstracts.

Difficult/closed Use Google Scholar to identify how many times Carol Kuhlthau’s 1991 article on ISP
(Information Search Process) has been cited. Also, identify the five papers among
which that were authored by T. D. Wilson.

Difficult/open  Look it up in Microsoft Academic Search and find out how many keywords were there
in the category of Library Science. Provide three keywords that were related to
“user studies” and, for each, three highly cited papers listed under which.

Topic search Describe your latest academic information search task. Provide detailed description of
the information need and search process.

The second stage: the re-finding of academic information on the Web

Task type Task description

Simple/closed Find the ISBN, author name, and table of contents of the book that you have
previously searched for in the last week.

Simple/open Find the three important authors that you have previously identified in the last week.

Difficult/closed First, recall which source you have used to identify the article that had been cited for
more than 1300 times. Second, relocate three of the five papers written by that
specific author you’ve searched for and which had cited the said article.

Difficult/open  First, recall in which source you were asked to identify the number of library science
keywords in the last week. Second, relocate the three user studies related
keywords that you have provided.

Topic search First, please recall the topic search details that you provided last week. Find one article
that you have referenced and that had been cited for more than five times by
other papers. Second, provide three paper titles that you’ve previously browsed
and that are related to this topic.

In regards to search commands, the and 9 in the re-finding stage. Other search
participants most often used space for a Boolean commands were rarely used. Table 4 shows the
search (AND) — 46 usages in the finding stage term use conditions in the queries.
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Table 2. The Coding Scheme for the Sequential Analysis on Academic Information

Search Behavior

Behavior type Code

Definition

Key action

Start A Initiating actions that begin the search task  Click on the search log recorder

Enter B Entering keywords and/or other search limits Enter keyword,; select search limits

in a search field
Chain C  Linking to other Webpage/information via the Click on hyperlinks; link to page
hyperlink in a certain Webpage/information B from page A

Browse D  Fast scrolling of a Webpage, concentrated Scroll a Web page; Staying
viewing on a specific page for a on the same page for
certain period of time, or semi-directed five seconds; click on a
scanning of a Webpage navigation tab

Differentiate E  Filtering information by examining Launching multiple windows;

information source, comparing in-site searching; altering
information on multiple windows, result sorting

searching within the site, or using

other criteria

Modity F  Altering, deleting, adding keywords or Altering the initial query

changing search limits.

Access G  Opening a document file or a file folder Clicking on the “download”
file folder; opening a
document file

Verify H  Selecting content that solves the assigned Copying content to Microsoft Word

tasks after browsing the Webpages

Backtrack I Going back to the previous page or Clicking on the “Back” button

previous steps

Recall J  Viewing and clicking on the items listed in ~ Clicking on a link in the

the browsing history browsing history
End K  Stopping search behavior Closing the search log recorder
Other L Behavior not listing in the other categories Searching in a document,

such as keyword searching in a specific closing windows

document and closing windows

Table 3. The Average Search Term Length
The finding stage The re-finding stage

Chinese term (characters) 3.73 4.20
English term (words) 8.09 7.93
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Table 4. The Term Use Conditions in the Search Queries

Finding (n=166)

Re-finding (n=75)

Occurences % Occurences %
Term input without changes 124 75.7 64 853
Adding search terms 13 7.8 3 40
Deleting search terms 4 24 2 2.7
Changing search terms 25 15.1 6 8.0

Table 5. The Search Session Analysis (n=40)

Page browses in ~ Duration of a

Number of Web Duration of

Session time search result  search task (sec.)  page browse a Web page
browse (sec.)
Avg.  StD. Avg.  StD. Avg. StD. Avg. StD. Avg. StD.
Finding 415 285 283 255 54800 32524 1245 642 2300 7.20
Re-finding 1.88  1.59 1.70  1.14 251.00 200.99 760 430 1700 7.59
Table 6. Search Session Analysis by Task Type
Simple/Closed Simple/Open Difficult/Closed Difficult/Open
Finding Re-finding Finding Re-finding Finding Re-finding Finding Re-finding
Duration of 4090 2480 7090 376.0 6670 2530 407.0 1280
search (sec.)
Quantity of 1.5 1.8 29 20 43 1.8 2.6 1.2
browsing (page)
Average number 93 6.8 14.6 113 16.4 79 95 44
of browed
Webpages (page)
Average duration 20.0 17.0 27.0 23.0 22.0 15.0 23.0 12.0
of a Webpage
browse (sec.)
Average number 5.7 29 34 1.8 59 20 1.6 0.8

of queries
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3.2.3 Search session analysis

Table 5 shows the search session
characteristics. It suggests that, in the re-finding
stage, participants most often aimed at locating
the target information, therefore, the average
stay on a page and number of page browses
were lower than those in the finding stage.
3.2.4 Search sessions of different tasks

Table 6 shows that, in most of the
comparisons, the capacity of search behavior
was all lower in the re-finding stage. Task types
did not seem to affect the participants’ search
behavior. This result may be explained by two
reasons. First, the participants may have rushed
through the search in the experiment and thus
their observed behavior did not reflect the
regular behavior. Second, the time lag between
the two experiments was too short to observe

the effect of task type.

3.3 Comparing the finding & re-finding

search effects
3.3.1 Task familiarity and level of understanding
As Table 7 shows, most of the participants

showed increased task familiarity in the re-

finding stage except in the simple/closed search
task. As to the understanding of the tasks, the
level of understanding rose up in the re-finding
stage in difficult and topic search.
3.3.2 Satisfaction and perceived difficulty
Participants were all satisfied with
the search results of all task types in the
finding stage (>3). In the re-finding stage, the
satisfaction for the simple search tasks declined,
while for the other tasks it arose. In regard to
the perceived difficulty of the search tasks,
participants felt that, in the re-finding stage, the
difficult and self-selected topic search became

easier to complete.

3.4 Clues used in re-finding

This study also observed the clues used
to recall the information content in the re-
finding search. Direct clues are clues derived
from the target information such as keywords
used in the target information. Indirect clues
include the contributors, events, time, location,
or the search topics. Table 8 shows the observed
uses of the clues by the study participants. The

participants often remembered the key Web

Table 7. Familiarity and Level of Understanding for Different Search Tasks

Simple/Closed

Simple/Open Difficult/Closed

Difficult/Open Topic Search

Finding Re-finding Finding Re-finding Finding Re-finding Finding Re-finding Finding Re-finding

Task familiarity 4.10 3.10 3.00 3.10
Level of understanding ~ 4.60 3.50 340 3.00

330 4.10 220 450 420 450
3.60 4.00 220 450 440 4.60
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Table 8. The Clues Used in Different Search Tasks

Simple/Closed Simple/Open  Difficult/Closed  Difficult/Open Topic Search
Persons % Persons % Persons % Persons % Persons %
Direct clues
Website/URL 7 538 6 429 6 462 7 389 4 308
Layout 3 231 4 286 2 154 5 278 1 7.7
Color 1 7.7 1 7.1 N.A NA 1 5.6 1 7.7
Keywords 1 7.7 2 143 4 308 4 222 4 308
Images 1 7.7 1 7.1 N.A NA 1 5.6 2 154
Others NA NA N.A NA 1 7.1 N.A NA 1 7.7
Indirect clues
Location 6 40.0 6 316 5 227 7 412 2 105
Time 3 200 3 158 2 9.1 2 118 2 105
People 2 133 4 211 8 364 1 7.1 5 263
Events 2 133 2 105 4 182 4 225 6 31.6
Target information 2 133 4 21.1 3 136 3 176 4 21.1
Others N.A NA N.A NA N.A NA 1 7.1 N.A NA

site or Web page in re-finding, but failed to

remember the specific target information.

3.5 Sequential analysis of finding and re-finding

To understand the process characteristics
of finding and re-finding behavior, this study
conducted sequential analysis to identify
significant actions and their connections based
on probability score (Z). The analysis resulted
in Figure 1 and Figure 2. In short, participants’
behavior in the finding stage was pretty similar
to regular information seeking. But in re-
finding, participants’ behavior became more

complicated. With the influences of “recall”,

153

the “enter” actions decreased and the “browse”
actions increased, which means that participants
employed more history browsing in locating
target information. The occurrence of the
sequence G-I-F (access-backtrack-modify)
also increased, meaning that participants often
examined the located content back and forth
to revise their search queries. But with self-
selected topics, participants did not recall
much probably because they were more
familiar with the topics and have constantly
monitored the information so that they did not
demonstrate strong “recall” behavior as in the

other assigned tasks.



Journal of Library and Information Studies 12:2 (December 2014)
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T

1

End(K)
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Figure 1. The Search Behavior in the Finding Stage

Note. The numbers in the diagram were Z scores.

4. Conclusion

In summary, this study found that the
participants interacted with the retrieval system
more in the finding stage. In re-finding, system
functionalities that assist personal information
management such as search history or personal
files were used more than in finding. In regard
to search clues, participants more often used
indirect clues to recall previously found
information, particularly location-related clues.
Browsing was a significant behavior type in
both stages. However, in re-finding, browsing

usually followed the action of recall, and the
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intensity of browsing was higher than in the
finding stage.

Participants in this study used more
keyword searching to locate academic
information and more browsing to re-find the
information. This is opposite to our previous
study (Pu & Jiang, 2011) in which the search
targets were everyday information. Also,
in academic search, participants were more
capable of remembering the “waypoints”
rather than the target information. This is also
opposite to what was observed in everyday

information search.
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Figure 2. The Search Behavior in the Re-finding Stage

Note. The numbers in the diagram were Z scores.
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