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INFORMATION SEEKING
AN INFORMAL DEFINITIONé
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Information Seeking

U Information seeking is the process or activity of
attempting to obtain information in both human and

technological contexts . [wikipedia]

. Information- Information
g\;%;r:\/?ot;on Seeking Search
Behavior Behavior

Wi | s aested model of information behavior areas (Wilson, 1999)
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Information Behaviour

U By information behaviour is meant those activities a
person may engage in when identifying his or her
own needs for information, searching for such
Information in any way, and using or transferring
that information.  [wilson, 1999]

Context of Activating Intervening Activating iiormation-
Information " Mechanism g Variables " mechanism % seexing
Need behavior
L}
Person-in Stress/coping Psychological Risk/reward Passive
-context theory theory Attention
)
Passive
Demographic Social learning Search
Theory
Roie-related or Active
interpersonal Self- search
Efficacy
Ongoing
Environmental Sasech
Source charac-
teristics

Information
Processing -
and use

Wil sonds extended versi on[Wisébn, 1996f or mati on behavior
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Wi | s dMlodeisof Information Behaviour

Information User

Satisfation or
Non-satisfaction

Information Use

/N

4
“Need”
A4
Information seeking ( .
Behaviour >L Information Exchange J

/N

Demands on
Information Systems

Success

{ Information Transfer

Demands on other
Information Sources

Other People
Failure 7

]
)

Wi | sonbés Mo d e IBehaviour [Wildom 1981dinciudescollaborative activities of a

searcher.
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Bystrom and J 2 r v eModah 0 s

Perceived
Task

Information
Need analysis

v

Choice of Action
- identification of
alternatives <
- ranking them

- choosing an action

,

Implementation

‘ y
\ Evaluation

a) needs satisfied, task may
| be completed

b) needs cannot be satisfied
¢) further information is
needed

Situational
Factors
/

Number of
sources

.
.

Ta Sk ------------------------- lnfonnation ..'
complexity types

Location
of sources

The Information Seeking Surface Model [Bystrom and Jarvelin, 1995] takes into account task
complexity and problem solving aspects of information seeking in a work environment.
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More on seeking é

U Models are rather complementary than contrary and
can focus on different  aspects, e.g.:
UKuhl t hneore dosenomenological model with 6
stages and corresponding activities [Kuhlthau 1991,

1994]: Initiation, Selection, Exploration, Formulation,
Collection, Presentation

U [Ellis1989,1993] empi rically categor
Starting, Chaining, Browsing, Differentiating,
Monitoring, Extracting, Verifying, Ending

U Models can be aggregated, e.g. by [ Wi | s1899]é@&nd
can be used for HCI - Design

U Some models are rather seen as instance or a class
of information - seeking behavior, e.g.:

U Exploratory Search
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EXPLORATORYSEARCH
AN INFORMAL DEFINITIONé
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Exploratory Search

U Exploratory search is a specialization of information
exploration which represents the activities carried
out by searchers who are either:

U unfamiliar with the domain of their goal
U unsure about the ways to achieve their goals

U or even unsure about their goals in the first place
[Wikipedia, 2015]

U Exploratory search is a highly dynamic process (of a
user) to interact with an information space in order
to satisfy an information need that requires learning
about structure and/or content of the information
sSpace. [Gossen et al., 2012]
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Learning as Part of Information Seeking
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[Marchionini, 2006]
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Information Seeking as Part of Learning
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Relationship between learning activities and searching difficulty based on a user study by [Jansen et
al, 2009].

Collaborative Information Seeking - Andreas Nurnberger 09.09.2015 | 11



Exploratory Search

UThe user 0® legro,dol invessgate, to
understand, to conceptualil z

U Therefore, we need methods to
U search, navigate and browse
U sort, structure, filter (interactively)
U change perspective

Vd

U é

U Remark: For some cases ideas and approaches from
exploratory data analysis can be transferred
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Berry Picking Model

Q(t,)
T
T > 4
A4
Q(t,)
Legend:
AR Q = Query Variation
T =Thoughts
Q(t,) E = Exit
D = Documents or
Information

According to Batesd Berry Picking Model [ Bat es,
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An Example: Visual Berrypicking

U Motivation:

U Support Users in  Exploring big collections of
documents (here: Images)

U Main Goal: Provide overview and context

T. Low, C. Hentschel, S. Stober, H. Sack, and A. Nurnberger, Visual Berrypicking in Large Image Collections.
NordiCHI, 2014.
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USERINTERFACES
HOW TO EFFICIENTLYINTERACT WITH INFORMATIONE
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The HCI aspects of wusab

Effectiveness:

The accuracy and completeness
with which users achieve certain
goals

Efficiency: Satisfaction:

The relation between
(1) effectiveness and with and positive

(2) the resources attitudes towards

expended in the system
achieving it

The user so

[1SO 9241-110]
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HCI Aspects of Information Seeking

U Ultimate goal: Support all steps of seeking processes

Initiation Selection  Exploration Formulation  Collection Action’

Kuhlthau's —_— Selection/ .
Stages: Initiation Exploration Formulation Collection Presentation
| |
Browsing
@ |
S|
§‘ Starting — Chaining - Differentiating ——  Extracting Verifying - Ending ‘
'-Qf
] ‘
Monitoring
. . e - o
Kuhlthau's Identify/
Activities: ecogize Formulate Gather Complete

Wil sonds aghutelgtat 6 oo Bondls [$dson 1999; Kuhithau 1991, 1994; Ellis 1989, 1993].
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Designing for Information Seeking

U Some fundamental requirements on seeking tools :
U Open-ended exploration
U Information management

U Monitoring
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Information Seeking: Open-ended Exploration

U User in initial phase deals with uncertainty
U Help users to explore

MOTORS

gsy tignt .COUK

Over 312,018 used cars listed at Motors.co.uk
reduced by £1,000s _

Recently Viewed

Find it Fast

with our Classic Search

O o o o Sagn n o Regrstes @

Or use Smart Search to find your personalised

results

My budget Road tax

& 2 o == cwa 0 i { 3% s 5% »
o (s o o (3 s e o ont [ .

312,018 iz

| want to Colour
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Information Seeking: Information Management

U Bookmarks, grouping in categories, annotations

£ Tyler Tate

FOODILY EEESESNED @

Tyler Tate, here's your menu so far. Search for more recipes to add or share it with your friends ifit's done. Create a Facebook avant JIR3

Q Spring Fishfry (edit) A menu with 4 recipes by Tyler Tate ® Private

{1
Classic Apple Pie details » 4 Cajun Rainbow Trout getalls» ¥ Peas And Pearl Onions detalls »
Dessert 4 Main . Side

From: Fine Cooking * From: Whole Foods Market | From: )‘1 Martha Stewart ¢

Rating: % % % % % 5 stars

Foodily , a recipe search engine , allows users to save their favorite recipes and
organize them into meal plans [Russell-Rose & Tate, 2013]
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Information Seeking: Monitoring

U Towards the end of the journey

U Monitor for new opportunities given the same
criteria
U Automatically
U On demand

Google
( Scholar Alert erstellen Alerts auflisten

Benachrichtigungsabfrage:
E-Mail:

Anzahl der Ergebnisse: Bis zu 10 Ergebnisse anzeigen *

Emgebnisse aktualisieren ALERT ERSTELLEN
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A Different Perspective

Exploratory Search Actions: Lookup, Learn,
(How) Investigate ( Marchionini )

Information about: Problem,
Domain and Problem -
Solving ( Bystrom & Jarvelin)
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Complex and Professional Search: Stages

U Plan
U Repeating search topics (evolving domains , updates )
U User roles during search

U Explore, Collect and Collaborate (!)
U Share ideas and findings
U Contribute
U Discuss and evaluate

U Summarize

U Synthesize and contextualize
U Formulate for decision makers
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Enhancing the Search Experience

Complete Search Process Integration

Search Behaviour Models

Search Task

Plan P Explore B | Make Sense * Summarize

Facett_ed i Bookmarking
Browsing
Search History Document
Visualizations Tagging
Recommen - Snippet
dation Systems Extraction
Adaptive Uls Shippet

Organization

é é
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Exploratory Search

U Search History Visualization

U Query Suggestion ri—
U Facets

( Context e o
U Adaptive Ul YN L

Scatter Gathar @ School W amasa 2! Yis o% wwting eniesb il Sign Ou
| Snanh '- Search box

—ll-.m
Reoisnd Poeccree
St |

Maw ase

U_J«’=J 2012: https://chrome.google.com/webstore/detail/visual-
history/emnpecigdjglcgfabfnmlphhgfdifaan

e SUSEAS Mgar Modiaal Nows Toq
. agranes i @ aeven paeil Pemct S @ o e o SCOTIMTM by VRIT) Ty egrw et e Sestun of gt e
ot beghegy i fw eeve Gather the sefocted
32 Cawn ety T . ST chestars and
Migraine bt shest L womansraaih gox sc hvom Int
Migrave fact shest What & regreneT S soewen e rrgreees | Wt ceass ragreres T Ace it S8 et e of regrees Mo atter o
oo | (0 | B e o

Evaluation of a Scatter/Gather Interface for Supporting
Distinct Health Information Search Tasks, Zhang et al., 2014
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Complex Search

U Multistage Search Sessions

) e (meckeny)

x & v =

I ey

- Sexch

| fiie Toole Perapeciives Help

Lw_j_m’mu thockss

aalabaes 4 e R o L!Lu : 7_'7
v Today 1 Correctness of Bndng Ty
- Adwai e Sanh 0pten s L iy (1) = Jees Palsarg |
7 19493
" Libran Cheite) | Resuts # - x \ © detatueny g
4 Tosay, 10:45 AM 03 min 3p3) - (20 Ergetaiaas) v Test
P Seftwary-
| AF Retevance 1w Q| o] v
et | W o
. w07
Unprospod (L Ltk (14 By Dt sedededd ) ;
v By Dacade Therm of Tane
Yowrs 1990~ 1898 (%) Detection and validation of the body edge In low count amession tomog - Tale AND T o B Atgm Eminson
; 0 of e bodty eogn i tor Mages Wit kw cour, hater o Yestersyy, %08 FM Nom, ol 1 & 2014 - (495 Ergetinisse) j| = 210
Yaper 2010- 01803 L |
By Litwary (1) Time-trigges od real sane ¢
< Hermann Kopet
By Austors [20] TRt - A o)
iy Typm 11| . AND
y Yestusaay, S0Y PMNDS, Jd 12, 2014 - (] Eebnssa) - [
SCIS: combining lect thods to Increase their effectiv Drh it trete
200 — _seNcton s & easbie chakigy to soive tha proltiem of deatng with large d.a B a8
laming Theso am sevoral propas ol Inthio ares, but nane of hem consicteatly culorinm R ) b
wide range of domaies Inhie (AT DO Vestiesay 457 PMMon Jol 14 2018 - 0) Brgebires i
Elsatwnt 800t HOt i, I » Y Oul Cam i, A et GOrgious. Ervigum Lapws, Radl 'S .) . =k 7 )
IDEAL T Procaestngs of Ine 108 mbemad omal coffomencs on Intedgart sata sngnenng ¢ |||° < ‘
l A matricial public key cryptosystem with digital signature | ® 4 > W B O |? W g
| 2000 — _ Vie desciive 3 new pubic ki Cypisysiam usng biack uppar Nanguisr rr\!hl/ Yy
| L0, haEsd on 3 ganeralion of the gitcrete logarthen peobibém ovwr & Srdle gro -
CVTROSYSRIM |6 vty efcisnt siquinng E1 GROMDL) Detection and valldation of the body edge in low count emission tomography images 5
Farxsl Alarez, Francsco-Mgeel Namnez, Jose: Francizce Weere, Antonin Zamam 2006 — Ledghton & Samden. Jhn Dickzan Bran £ Hiflon — Comguter Wathads and Programs n 2umedicne | Youme B4
WEEAS Transactans on Matfcamatks ¥ (&) e DT
1 Call Bounds in Two-Way Centingency Tables Based on Conditional Frec. D00 i O SN it VDL It P UMD AL IDE
= 2008 — _ Ssdsew matrads for disclosure Amtatin (ar canyal) W S80n caupting of 33
methcdoupes and cperations researnch For e sommary and reease of data n e g
tahie zome methads hwe forused on . (ACK 0O) Abetrect
Elsmws NOI-HOLGe), 0. » Byran Smuceir, Algasanda f1 Blabomd SOQURIANON Of M DO GG 11 IVIOQVATIAR I Wil Xow COUNE Oy S0 1 ASRed v Dot PET
FED 18 Frocoedings of tra UNESCO Chir in dats sty imamatinnsd confannte on Priv A0df SPECT fasairadon motion Comoction and A SFECT Mmustion comecton To Soliod D0de we &
PAHOciod SvnONVEROnK ATages and e hed AV S0000 A Mo DAecton count prlie of thal soavs
oorivatves EoDe ocabion versss [eciion angie wiss fHod with cosme Dasis AncAone S907 mocting cutiers
T News track A0 NCEATNG (RVIaton aDosT evhes Of Irenious sechons. We procassed 108 cration FEG FET of the |
fae = . I, FINSEC Draee, GAY duatn and ng perdiavan SPECT. Statile acoes A 51 Kur ey of &40 were
2008 — NO 800001 WS Ea0e (IR0 S68 & prisvew (A0wm Dy LA DAt a0 TRV SVOORY. FO0vS Wev VA SN ACows Of Congvalined CT 0r IART The Day!
Els 1 N0rty Holond, ke » CACN Saf OO AR 3G (i SCAWVECY Was & 2000 (PET) a0 3. 20000 (Dea0 SPECT). Inlas-4Can vansdiily (stancany
z : b | ORI I N0 DSNMGIN I0-CONRY SO alanc 0 Jov 17 PET s0and was Q.40 fov 25 0Rrod subded
Communiraions of he ACH 51 (5) v PECII00N MEnsaYn (OSEAD 10cansiuciod dvan SFECT 1.0mm Jnd v 18 Bend Dack-Leosxon (FER
RS 7 reconetrucied tratn SPECT f 4mm v il
LR SN B |sesntmahed |2.";.°"°... KORIWANY IR 91,400 "l
— — - S _ - ——

ezDL: An Interactive IR Framework, Search

et al.

, 2014]

Tool, and Evaluation System, [Beckers
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Complex Search

sample case

U Multistage Search Sessions
U Tagging and Content Organization
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Sewing the Seams of Sensemaking, [Hearst and Degler, 2013]

Collaborative Information Seeking - Andreas Nurnberger 09.09.2015



Complex Search

U Multistage Search Sessions

U Tagging and Content Organization
U Search Aspects

/> AspectBrowser - Windows Internet Explorer

@‘{‘ ‘ v [g http: //mir.dcs.gla.ac.uk:8080/AspectBrowser /AspectBrowser.html ﬂ ’1 | R l R~
File Edit View Favorites Tools Help
w R (@ AspectBrowser | I - - v i Page v {J Tools ~ 22
Newaspect | = ¢ Tabbedview @ Parallelvie Width < ] | Divide 4 »|[Undelete aspect ~| 4:46
4 London Ol b 4 Paris 1 b 4 New york OB
% 4 London - Wikipedia @ % & Paris Info.com - Paris Tourist Office @ % % City of New York @
% o London - Wikipedia, the free encyclopedia @ % & Paris - Wikipedia @ 3 o NY.com @
» 2 BBC NEWS | England | London @ 2 & New York City - Wikipedia @
Result: = Results Result =
London bbc _ Search 1?::: next | History ~||Undelete  ~| [Paris  Search | previous 1110 next History v||Undelete  ~] [Newyork  Search 1?::05 next | History ~||Undelete =
20
. 4 BBC London - Wikipedia. the free encyclopedia =l s BeriaE s T B s ek N & & New York City Visit 1
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= = = Yahoo! Travel
» » BBC London Live http://travel. yshoo.com/p-travaipuide-191501740-paris_vacations-i

. 4 State of New York

An interface that displays Aspectsfiof search results for better evaluation ([Villa et al., 2009))
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COLLABORATIVEINFORMATION
SEEKING

How TO SUPPORTCOLLABORATING SEARCHER®



Collaborative Search: A definition

U Collaborative search is a set of search activities that
make use of social Interactions with others before,
during and/or after the  search [Evans & Chi, 2008] .

U These interactions may be explicit or implicit, co -
located or remote, synchronous or asynchronous
[Evans & Chi, 2008].

U During collaborative search all participants have the
same searching goal and actively conduct a specific
search together in order to achieve this goal [ Gossen
et al., 2011].
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Dimensions [Golovchinsky et al., 2008]

U Intent
U Explicit
U Implicit (collaborative filtering)
U Depth of mediation
U User interface
U Algorithm
U Concurrency
U Synchronous
U Asynchronous
U Location
U Co- located
U Remote
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SearchTogether by Microsoft

SearchTogether %
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Professional Search

What Is needed to support ateam of searchers ?

U Traceability
U Understand joint search strategy and findings

U Sensemaking
U Bottom - up approach

U Recommendation

U Exploit prior information and strategies (of yourself
and other users)
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Traceability

U Traceability in collaborative search describes a
team's ability to understand the contents and
semantics of their joint search strategy

U How did the team approach a search topic?
U What search directions did they take?
U How did they find novel/relevant information?

U What did they make of this information with respect to
their search goal?

U Traceability can be seen as an extension of
awareness in an information seeking task (e.qg.
group, workspace, contextual, and peripheral
awareness, Liechti and Sumi, 2002)
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Visualizing Team Search with SCOT

I L I T——— - QO ¢ iR cDOBE 0 » -

[RRNIRRY  ifes (ST SORTSR R — hots b

An interface visualizing a teams joint search activity as an horizontal tree of search actions,
Stange and Nurnberger, 2014
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Sensemaking

U Process through which people assimilate new
knowledge into their existing understanding
[Russell - Rose & Tate, 2013]

U From internal to external schemas

UThe mental i mage of the worl
model

U People use selected concepts and relationships to
represent the real system
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Sensemaking

Learning Loop Complex

Search for Good
Representations

Generation Loop

Representations

Residue

Instantiate

Representations
(create encodons)

Representational
Shift Loop

Data Coverage Loop

Task Structure

Processing
requirements
of task

A

encodons

task operations

Sensemaking as finding a representation that organizes information to reduce cost of an operation in

a search task, Russell et al., 1993
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Sensemaking : Four stages

1. Search

U Locate documents that may be meaningful for
Investigation

2. Extract
U Meaningful information must be extracted from those
documents
3. Encode
UExtracted ideas must be inte

semantic memory
U Construction of domain schema

4. Analyze
U Analyze the schema to gain insights
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Sensemaking

From internal to external schemasé

USophisticated i nformati on
Internal semantic model be disseminated into an
external schema.

V Designing for sensemaking
U Shoebox
U Evidence file
U Schema
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Sensemaking : Shoebox

U Add documents to a collection/shoebox as rapidly

as possible, e.g. using:
U Text link

U Checkbox -

U Icon

Google shopping :
stores intermediate
results ina list

ﬂ

fly Poul Sinus 200x40cm -kunst Wansbiider Biider Gamaide Direkt Aus Dem
H 79,00 € gutemuc

Farbe Abstrakte Kunst Canoon Gerahmts Lainwanodruck Set von &

17998 €

se. B8d 'DIE MASSENGEILHEIT 'DIKTATUR DER KUN
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Sensemaking : Evidence file

U Provide clues to how and why information or
documents have been considered as being relevant
to the information need

U More thorough examination of the curated collection
U E.g. extract and save snippet to the evidence file
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Collaborative Sensemaking

Collaborative sensemaking using a Tabletop Display,
Morris et al., 2010

Making notes and compiling reports with Coagmento, Shah, 2010
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Sensemaking : Schema
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Sensemaking for Teams in SCOT

U Making sense of collected information during a search task

U Co- searchers work together to interpret and contextualize the
Information they retrieve.

U Relationships between entities are restricted to what is
specified in a domain ontology.

Collaborative Information Seeking - Andreas Nurnberger 09.09.2015 | 44



