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ABSTRACT

As information becomes more ubiquitous and the demands that searchers have on search systems
grow, there is a need to support search behaviors beyond simple lookup. Information seeking is the
process or activity of attempting to obtain information in both human and technological contexts.
Exploratory search describes an information-seeking problem context that is open-ended, persistent,
and multifaceted, and information-seeking processes that are opportunistic, iterative, and multi-
tactical. Exploratory searchers aim to solve complex problems and develop enhanced mental capaci-
ties. Exploratory search systems support this through symbiotic human—machine relationships that
provide guidance in exploring unfamiliar information landscapes.

Exploratory search has gained prominence in recent years. There is an increased interest
from the information retrieval, information science, and human—computer interaction communities
in moving beyond the traditional turn-taking interaction model supported by major Web search
engines, and toward support for human intelligence amplification and information use. In this
lecture, we introduce exploratory search, relate it to relevant extant research, outline the features of
exploratory search systems, discuss the evaluation of these systems, and suggest some future direc-
tions for supporting exploratory search. Exploratory search is a new frontier in the search domain

and is becoming increasingly important in shaping our future world.
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Preface

Search is a fundamental life activity. Mankind has become reliant on automated search technology
to facilitate rapid access to pertinent information and to learn about the world. Exploratory search has
emerged as an important research area with a focus on understanding and supporting searches that
may result from ill-defined information needs, require explorative search strategies, or have personal
development as a primary objective. The goal of exploratory search is to foster learning and investi-
gation by capitalizing on innate human curiosities, moving beyond traditional information finding.

The failure to adequately differentiate exploratory search from other classes of information
seeking has caused debate among academics and practitioners regarding its validity as a separate
subdiscipline. This lecture takes a major step toward defining exploratory search and clarifying its
relationship to information retrieval, information science, human—computer interaction, and psy-
chology. The lecture aims to empower those interested in learning more about exploratory search,

by providing them with knowledge about the current state of the field and future opportunities.




Contents

Preface ..uuuiivuiiiiiiiiiiiiiiitiict e aae s vii
1. INtroduction .....ceceiiiiniiiniiiiicince e ae s 1
1.1 OVEIVIEW cetiiiiieiceeteeete ettt ettt ettt 1

1.2 Background ... 3

1.3 Emerging Interest in Exploratory Search .........ccocccveiniennecneienncinecneenns 7

1.4 Structure of the Lecture.........ccoiiiiiiiiniiicce 8

2. Defining Exploratory Search..........ccccovuiivuiiniiiniiiniiiniinnieiniecnneinecnecnecnne 9
2.1 Problem COonteXt .....ccoireiririeirieireerieeeetetree ettt 11

2.2 Search Process .......ccooiiiiiiiniiiiic s 13

2.3 Modeling Exploratory Search Behavior .........cccccccociiiiiiiiiiiiiiine 16

2.3.1 Exploratory Browsing.........ccccviiniiiiniiniiiiiiiiniciiciieceeceneens 16

2.3.2  Focused Searching..........ccccciviviiiiiiiiiiniiiiiiiiccccce 17

2.4 Differentiating Exploratory Search ... 21

2.5 SUMMATY ot 23

3. Related WorK....couuiiiiiiiiiiiiiniiiiiiiiiiiicnincinr e ssssnsessanees 25
3.1 Curiosity, Exploratory Behavior, and Browsing...........ccccccoviiiiniiniininnnne. 25

3.2 Information Foraging ........cccccoviiiiiiiiiiiiiiiic 27

3.3 BerrypiCKing ....ccoiviiiiiiiiiiiiiicic s 28

3.4 Sense-IMIaKIng ......c.coivuiuiriiieinieiiecere s 31

3.5 Information-Seeking Processes and Behaviors.........cccccooiiiiiiiniiiiiiincnnnn. 33

3.6 Cognitive Information Retrieval .........cccccoioiiiiniiiniieineceeeeeeeeees 37

3.7 Positioning Exploratory Search ..........cccccoviiniiniiiniiniiiiiiiicccces 38

3.8 SUIMMAIY .ottt et en s 39

4.  Features of Exploratory Search Systems........cccceeevvuiiininiinnnniiinninieinnneennnneennnnne. 41
4.1  Support Querying and Rapid Query Refinement ..........ccccocviiniiniinninnnn 42

4.2 Offer Facets and Metadata-Based Result Filtering .......ccccoevevnicncinncnnnne. 44




x EXPLORATORY SEARCH: BEYOND THE QUERY-RESPONSE PARADIGM

4.3  Leverage Search COonteXt........cooeviriirieerinieinieinieeeeeesee e eenenes 50

4.4 Offer Visualizations to Support Insight/Decision Making ...........ccccccccveuennne 52

4.5  Support Learning and Understanding........cccoceceeveeneneineennenneeneeecneeeneenes 53

4.6 Facilitate CollabOration ..........cccvuruiuiiiininiiiiciiiccccc s 55

4.7  Ofter Histories, Workspaces, and Progress Updates...........ccccevuruiiiinnicnnne. 57

4.8 Support Task Management ..........ccccceevueeeueiinininieeininineeeereeeereeeseenevesenenes 58

4.9 SUIMMATY .ottt 59

5. Evaluation of Exploratory Search Systems........cccocceevvvueiiniruiiiinneinnnneinnnneecnnnnees 61
5.1 MELIICS oviiiiiiicieiciccc s 63

52 MethodoloZies......ccireiueririeirieiiieieirieeeeeeeteee ettt 66

5.3 SUMMATY .ooiiiiiiiiiiiicicic e 69

6.  Future Directions and Concluding Remarks.........cccceeviiiniinniinniinnniinnnicnnnnenne. 71
6.1  Future DIrections.........ccccoivuiviiiiiiiniiiiiiiiiiiinecccn e 71

6.1.1 Novel Interaction Paradigms .......cccceveviviiiinininiinininiiiineccenene 71

6.1.2  CoOnteXt AWAIEIIESS ..c...veuereerrrenieereeereeenesereereseeseeeseseseeseseeseseesesesnenennas 72

6.1.3  Task Adaptation ........ccccccviiiuiiiiinininiiiiiiicccce e 73

6.1.4 Decision-Making Support and What-If Analysis........cccceveevrecinuenenns 73

6.1.5 Beyond the Personal Computer..........cccocooiviiiiiiiiiniiiniiiiiiiiien, 73

6.1.6 Collaborative and Social Search ..........cccceeoeviiineienneiineineereeeeens 74

6.1.7 Learning About New Domains.........cccccceeiviiuiiiiinnniciinnninieciinne 74

6.1.8 New Evaluation Paradigms .........ccccveoiniiniinneiiniieccneeneeeeeene 75

6.2 Concluding Remarks..........ccocoiiiiiiiiiiiiiiiiiicce 75
ACKNOWIEdZMENtS.....coviiiuiiiiiiiiiiiiiiiiinrccrccr e ae s 77
2 1T N 79

Author Biographies........couiiiiiiiiiniiiiiiiiiniiiiiiiie e sssseesns 97



	Copyright Page
	Title Page
	Preface
	Contents



