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Abstract

It has been argued that traditional information retrieval evaluation is
ill-equipped to address the need to validate the efficacy of today’s highly
interactive systems, which require users’ active participation to be effective.

To answer the challenge of interactive information retrieval evaluation, a
novel methodology was applied to test the effectiveness of MAP (Multiple
Access to PubMed), a metadata-guided search interface for PubMed
bibliographic search. The most distinctive aspect of our methodology is to use
real users searching for real search requests on real system, instead of using
assigned tasks common in traditional IR evaluation. To control the impact of
individual search requests on search performance, a repeated measure design
was adopted where users' search request served as its own control of variance.
Comparisons of information behaviors between MAP and the regular PubMed
interface were made.

The purpose of the study is to examine whether interfaces and topic
familiarity might interfere user’s search and term selecting behaviors.

Some major findings are as follows. 1. The participants were found to
input more diverse terms and make more submissions were made using MAP.
There were also differences in term category selection between the two
interfaces. 2. Topic familiarity was also shown to influence users' query
expansion behaviors. Differences were found between the categories from
which terms were selected between MAP and PubMed. 3. MAP was shown to
help users to uncover relevance document ranked much lower in the original
dataset. 4. MAP is more effective in search situations where the users were less

familiar with the topics.

Key words: interactive information retrieval; query expansion; user behavior;

term suggestion; MeSH; Medical subject heading; PubMed
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FATE X Bd S R ATERM 20 Brinr AP 2 7 F R i A R AT B
Be 3R AR AR AR Y AARIPRE LRSI o

v

Spink £ Saracevic (1997)# 3 dg e 2 # REH L » 5 3 5> » 4
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Drucker, 2006) » 373 F th % (7 54 piBa 4 o 4Rk 7L A G B
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RIR MR TR {odp M M2 %1 F (Belkin, Chang, Downs, Saracevic, &
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Pennanen, & Serola, 2003) -
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End of the search questionnaire

L Bk B TR BEREZFRAAIELETAG ozt
EAE A
0 1 2 3 4 5 6
23160 g PubMed 3 # S T R R AP R A AR E R EE TG R

SRR e

EAE 2D A
0 1 2 3 4 5 6

3R a2 MAP I & 8 T chig 2 R il AR F L E B hT F Repfe

EAE A
0 1 2 3 4 5 6

4B R AP AR TFRERTF N € HiwF 5 Je

104



Wz RRFRANE

USER REVISIT REQUEST
2 2FTH# R Legionellasp. £ § % |+ b %
2 EAftR R MFR LR Y dd ol
6 T4 ¥% ER#CPGisland 4 #
6 T4tk E HBV B X isignaling pathway
7 2ATHRE PR LAIRE BA L s F st g
L, ATERIRERA A GOREpE g R A B G d FRERY TR
7T EHWE
g d
8 2ATH# 2 the effect of TMV-encoded p126 protein in suppression of VIGS
8 E 4 2 therole of Grb7 regulation of cellular functions and tumor formation
9 AR R papEdealAl
9 EHRE 2Rz HipkokiRpER
10 2fThE MNETFAFUTRNZ F4a 0 BREFCImE (7L 2 158
10 £47%E JI* &0 82 e M 25 wre A1 2 700 2 P M
11 23R E <22 ApM F R Tk
11 LR E Php s "’fﬁiiiﬁ%g’ii%f&%ﬁ%?
12 €41 2 traumatic brain injury(TBI) & dementia & Alzhermer's disease(AD)
12 €41 % traumatic brain injury(TBI) & social behavior & theory of mind(ToM)
13 E£4tkE QLI E AR P ¥R AR AT
13 €£4f¥ % paruresis 2. j5 ' F]+
14 23tz 4o & @+ & o T-reg Cells
14 Z£4t 2 TGF-B 4ri® # 5 canine dendritice cell 7 mafuration
15 £4fter k&4 B2 ok z i+ e §PPIX
15 €4 % Bpit o du#
16 E4F#k %2 asthma 8PN LK F B3R
16 EAite 7 #h BEM & L b 050
17 2#7H# % biochip * > & Bl IE > &
., preparing nanoparticle, drug delivery 4ci® %l # nanoparticle, & ¥ i %
17 £4®x
#Z 1 dox
18 237 2% 2448 F A EPR BT » 2.7 F 2%k b chip 2
18 EA4ft# %2 7 f% hydrogel & 24 x> 6 T E 5 i 2 sk
19 23z 5t ooad X Poip M T L BiE 2 T BT
19 £ 41 2 rumination depression
20 E A4t 2 protein docking prediction

105



USER REVISIT REQUEST

20 E A4tk 2 protein function prediction using network property

21 2#7H# % drug resistance in mTOR signaling

21 £4Ft % Rheb

22 T4t 2 ¥ GSK3-B & X fmre ¢ angh i

2 EHkE BT RS FHEEH AREBALL § A AL

23 2ATHRE SEMERR 2 R TR

23 AR FIRPNAFRRALNEELESET

24 2>#7# % PBDE a (2§

24 €48z 444 fFuran &~ 177 2

25 X #7¥# % Dbiorector £ & i B

25 EAHE ST R R

26 3T % low back pain, LBC, prevalence

26 LAERE FAGREHA L

27 EAHE B AR FTES LR

27 € 4f¥# % lactoferricin e i 5 @

28 Z4f# % the repair of hypoxanthine in DNA

28 E 4tk 2 the repair of uracil in double stranded DNA

29 £€4ff % database

29 E£ 41 % text-mining

30 EAfRE AP A SBES FHER RS

30 E£4EwE DR R FURBH

31 £48# 7 cell cycle e

31 €Atk E VP28 ch B2 sip

32 EAHR R %P%T‘E% T T B g &SRR

32 EAFIRE CRIMMUSRORELFF R4 S0k

33 €45tz MNA K3t T 2 larva stage B v e R B8

33 #4f¥ % apoptosis B 427 engulfiment 4% ]

34 2>#7# % scan zebrafish image by using ultrasound

34 Fik the design .of high—temperature superconducting coil for magnetic
resonance imaging

35 £ 4 # % the asymmetrical development of human embryo

..., therelation between thegenetic variants of the COMT gene and

35 E£AtR . :

schizotypal personality

7 fi# probiotics sHE_ &K E P jd 0 L E Aok A A L %:“#i‘g#i:}?r,‘i T 2

TA ¥ R
36 £ 1 ’Fﬁ ’ B2 E\‘ -? 3
36 4t % NNN(nervous necrosis virus): 7 f2fF 5 % § » :TEFTHFRE -
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USER REVISIT REQUEST

37 2#TH# % the effect of Brevetoxin on development, heart rate & c-fos expression
37 £ 48 # % effect of Brevetoxin on Bovine Adrenal Chromaffin cell

38 2#TH# % the study of arabidopsis promote of ubiquitin genes

38 £ 4 # % the functional study of Toc33 in Arabidopsis

39 2#TH#Z micelle

39 Z£4f#% % study of cancer stem cell

40 2FHEE ¥ FEELES IS Y dp b

40 2RTHRE FREATIDII EF HERH LR PE

41 2 FTHE  gsps

41 A4t 2 glutaredoxin

42 37 % flower color examination o Oncidium

42 # 4t % Function of MADs-box genes in sweet potato

1 >t using MRI techni.ques to evaluate the leakage pattern of blood brain
barrier in ischemic stroke model

43 £ A4t 2 source memory recollection ERP

44 > F7H# % motion perception

44 £ 4FH# % consciousness implicit-implicit processing

45 2>37TH# % naccolepsy sleepdisorder orexin

45 EAFH# % app flatillin,lipiraft

46 2> #TH# % aflatoxin

46 E A4t 2 hypo cholesterolemic drug

47 AT R MY HIV 2005

47 EiFtk % SVD 2 ¥ ikl i

48 2ATHRE P R RS A S R in o b ol e &

48 E4fH# % cartilage repair and tissue engineering
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G- S MEY- LY X 37

% PubMed /i & & MAP 4 & 2. X B sa B % &

I| REV | interface | ORIGINAL FINALIZED ADDED Removed Overlap
D| ISIT
2|Y PubMed | respiratory, respiratory AND microbiolog microbiology
airborne airborne y
microbiology
MAP Respiratory microbiolog
airborne y, cough,
microbiology ,Coug | sneezing
h, Sneezing
1| N PubMed | biochip AND | biochip AND diagnosis, cancer diagnosis
7 cancer diagnosis AND carcinoma
carcinoma
MAP biochip AND cancer | diagnosis,
AND diagnosis breast
AND Breast
1Y PubMed | hydrogel AND | hydrogel AND delivery, drug release | drug release
8 drug release delivery OR characterizat
characterization ion
MAP hydrogel AND drug carriers | drug release
delivery AND drug
carriers
21Y PubMed | proteomic, Sal | PA1-1; Sal B; endothelial | proteomic; proteomic;
2 B, HUVEC endothelial cell cell HUVEC HUVEC
MAP Sal B; PA1-1; Card; | Card; proteomic;
vascular system; vascular HUVEC
hypertension system;
hypertension
2| N PubMed | dysphasia, Dysphasia; laryngeal electro electro
3 electro laryngeal stimulation stimulation
MAP stimulation electric stimulation | electric dysphgia,
therapy stimulation | electro
therapy stimulation
2|1Y PubMed | health-related | SAQOL; Aphasia SAQOL health-related | SAQOL,HR
3 quality of quality of life | QOL,sroke
life(HRQOL) , (HRQOL),
stroke or stroke
MAP aphasia SAQOL SAQOL health-related
quality of life
(HRQOL),
stroke,
aphasia
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2 PubMed | bioreator, cell | bioreactor, cell culture, culture
5 culture, rotating rotating
bioreactor bioreactor
MAP bioreactor, protein, | protein,
cell culture culture
2 PubMed | chitin, chiesan | chitesan particle particle drug | chitin chitin
5 drug delivery delivery
MAP chitesan, drug drug chitin
therapy, blood, therapy,
biomaterial blood,
Biomaterial
2 PubMed | low back pain, | (low back pain) and | occupational occupational,
6 prevalence (prevalence) and
(occupational)
MAP (low back pain) and | occupational
(prevalence) and
(occupational)
2 PubMed | AhR (aryl hydrocarbon hydrocarbon | review, AhR | review,
6 Polymorphism | receptor repressor) | receptor repressor
review AND repressor
(polymorphism)
MAP AhR repressor repressor review
3 PubMed | cholinergic cholinergic system | system, system, sleep
0 and sleep sleep
MAP cholinergic system | system,
AND sleep stages sleep stages
3 PubMed | magnetic magnetic resonance diffusion diffusion
4 resonance image AND high tensor tensor
image AND temperature imaging imaging
high-temperatu | superconductor
MAP re magnetic resonance diffusion
superconductor | image AND high tensor
AND temperature imaging
Diffusion superconductor
Tensor
Imaging
3 PubMed | Brevetoxin, brevetoxin& heart expression heart
7 c-fos. development, rate,develop rate,develop
expression brevetoxon & c-fos, | ment ment,expressi
brevetoxin & heart on
rate
MAP brevetoxin, c-fos, heart expression
development, heart | rate,develop
rate ment
3 PubMed | micelle, micelle preparation, | preparation
9 preparation, polymer
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MAP polymer micelle, drug drug carrier | preparation
carrier, polymer
41Y PubMed | cholesterol and | hypercholesterolemi | hypercholest | cholesterol hypercholeste
6 drug a erolemia rolemia,
MAP hypercholesterolemi | hypercholest | cholesterol cholesterol
a, LDL cholesterol erolemia,
LDL
cholesterol
4| N PubMed | HIV AIDS, therapy AIDS, HIV AIDS,
7 THERAPY THERAPY,H
MAP AIDS, THERAPY, AIDS, HIV v
DRUG THERAPY,
DRUG
L MAP/ & {6 PubMed/ & 2. X B35 % ]
I| REV | interface | ORIGINAL FINALIZED ADDED Removed Overlap
D ISIT
6|Y MAP HBV GSK HBV AND signaling GSK JNK signaling ,GS
JNK ERK Src | signaling ERK Src K JNK ERK
PubMed HBV AND signaling, GSK INK Src
signaling & HCC HCC ERK Src
7| N MAP hemagglutinin, | hemagglutinin, subtypes, subtypes
binding binding affinity, HINI1;H3N2;
affinity; influenza, subtype, | HSNI
influenza HINI1;H3N2;
HS5N1
PubMed hamagglutinin subtypes
binding affinity;
ingluenza,subtypes
8|Y MAP growth Grb7 AND integrin | cell integrin | growth growth
receptor bound | AND FAK AND receptor receptor
protein 7, cell | cell migration bound protein | bound protein
migration i 7
PubMed | AND FAK Grb7 AND cell adhesion growth
AND Grb7 migration AND receptor
adhesion bound protein
7, FAK
9N MAP pectinase, pectinase inhibitor inhibitor
PubMed | inhibitor, methylesterase methylesteras | pectinase,
pectin e inhibitor,
pectin
1| N MAP conductive polypyrrole, polypyrrole conductive conductive
0 polymer, cardiomyocytes polymer polymer
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and PPIX

cancer or PPIX

PubMed | cardiomyocyte | polyethylene, polyethylene, | conductive
cardiomyocytes, glycol polymer
glycol
1 MAP nanotextured, | topography, topography nanotextured | nanotextured
0 hepatocyte hepatocytes
PubMed hepatocytes, cytoskeleton | nanotextured
cytoskeleton

1 MAP TBI & TBI & dementia & | cognitive AD AD

2 dementia & cognitive impairment
AD impairment

PubMed TBI & dementia AD
1 MAP TBI & social TBI & ToM & social social
2 behavior & empathy behavior behavior
PubMed | ToM & TBI & ToM & social
empathy empathy behavior

1 MAP global budget, | global budget health, target, system,

3 expenditure system AND health | capitation, capping, health,
target, expenditure Or fee, PPS, medical, capitation,
expenditure capitation fee OR | adjustment, MCPI target,
capping. PPS NOT system capping,
Medical adjustment medical,

PubMed | expenditure, health expenditure | health, target, MCPI
MCPI growth AND growth, capping,
capitation OR capitation, medical,
prospective system MCPI
payment system

1 MAP paruresis, psychogenic causes, avoidant treatment,

3 avoidant urinary retention treatment paruresis, avoidant
paruresis, AND causes NOT bathroom paruresis,
psychogenic treatment phobia, risk | bathroom
urinary factors, phobia, risk
retention, predicting factors,
bathroom factors predicting

PubMed | phobia, risk parursis OR treatment avoidant factors
factors, psychogenic paruresis,
predicting urinary retention bathroom
factors NOT treatment phobia, risk
factors,
predicting
factors

1 MAP photo dynamic | photodynamic cancer cancer

5 therapy and therapy and
nanoparicle nanoparticle and
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PubMed photodynamic cancer PPIX
therapy and
nanoparticle and
cancer
1 MAP cancer stem cancer stem cell MDR anti-drug anti-drug
5 cell and and drug resistence
anti-drug or MDR
PubMed | resistance cancer stem cell anti-drug
and drug resistence
1 MAP asthma, asthma, immune, cytokine, immunology | cytokine
6 immune, system, cytokine system
PubMed | immunology asthma, immune, cytokine
immunology,
cytokine
2 MAP function computation computation | systems systems
0 prediction, protein function protein, gene | biology biology
network, prediction, ontology
system biology | network, gene
ontology
PubMed protein function topology systems
network topology | graph, biology
graph, interaction | interaction
2 MAP Rheb cell Rheb cell growth cell growth
1 growth OR proliferation | proliferation
PubMed | proliferation Rheb cell growth
proliferation
3 MAP Radiotherapy, | radiotherapy, nutrition cancer
2 nutrition nutrition status, status, cancer
intervention, malnutrition,
malnutution nutrition
intervention, cancer
PubMed radiotherapy, cancer
malnutrition,
nutrition
intervention, cancer
3 MAP neuron cell division, asymmetrical | asymmetrical
3 development neuron
AND development
PubMed | asymmetrical neuroblasts, cell neuroblasts neuron,
cell division division, asymmetrical
development
3 MAP apoptosis, apoptosis, programmed | programmed
3 programmed engulfment, cell death cell death
cell death, recognition
PubMed | engulfment, apoptosis, programmed
recognition engulfment, cell death

recognition

113




3 MAP asymmetry, asymmetry, laterality, PITX2
5 embryo laterality,embryo, | PITX2
PITX2
PubMed NODAL, PIXT2, NODAL,
embryo, PIXT2
asymmetry
3 MAP NNN, piscine | betanodavirus, fish, | betanodaviru | NNN, piscine | betanodaviru
6 RNA-virus s, fish, s, fish,
infection, RNA-virus dignosis,
biological control, | infection, control,
diagnosis biological NNN,piscine
control,
diagnosis
PubMed betanodavirus, fish, | betanodaviru | NNN, piscine
dignosis, control s, fish,
dignosis,
control
4 MAP flower AND orchid And color, | pigmentation | onicidium pigmentation
2 Onidium AND | pigmentation AND | ,carotenoid
color, flower,
anthocyanin anthocyanin,
AND carotenoid
Oncidium,
orchid AND
flower And
color
PubMed anthocyanin flower | pigmentation
color, oncidium
flower color,
pigmentation
4 MAP MRI and ischemic stroke, blood-brain MRI blood-brain
3 ischemic blood-brain barrier, | barrier, barrier,
stroke reperfusion, reperfusion, reperfusion,
MCAO MCAO MCAO,MRI
PubMed ischemic stroke, blood-brain MRI
blood brain barrier, | barrier,
reperfusion, reperfusion,
MCAO MCAO
4 MAP implicit unconscious, binocular subliminal subliminal
4 processing, unawareness, rivalry
subliminal, binocular rivalry,
unawareness , | attention, implicit
unconscious processes
PubMed | attention implicit, subliminal,
unawareness, processing
attention,

unconscious
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MAP cartilage repair | articular cartilage articular cartilage biomaterials,
and tissue and biomaterial cartilage, repair, tissue | cartilage
engineering biomaterials | engineering | repair, tissue

PubMed osteoarthritis and osteoarthritis, | cartilage engineering

biomaterial biomaterials | repair, tissue
engineering

115




