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INFORMATION SEEKING
AN INFORMAL DEFINITIONé
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Information Seeking

üInformation seeking is the process or activity of 
attempting to obtain information in both human and 
technological contexts . [Wikipedia]
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Wilsonõsnested model of information behavior areas (Wilson, 1999)



Information Behaviour

üBy 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]
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Wilsonõs extended version of information behavior [Wilson, 1996]



WilsonôsModel of Information Behaviour
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Wilsonôs Model of Information Behaviour [Wilson, 1981] includes collaborative activities of a 

searcher.



Byström and JªrvelinôsModel
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The Information Seeking Surface Model [Byström and Järvelin, 1995] takes into account task 

complexity and problem solving aspects of information seeking in a work environment.



More on seeking é

üModels are rather complementary than contrary and 
can focus on different aspects, e.g.:

üKuhlthauõsmore phenomenological model with 6 
stages and corresponding activities [Kuhlthau 1991, 
1994]: Initiation, Selection, Exploration, Formulation, 
Collection, Presentation

ü[Ellis 1989, 1993] empirically categories or òfeaturesó: 
Starting, Chaining, Browsing, Differentiating, 
Monitoring, Extracting, Verifying, Ending

üModels can be aggregated, e.g. by [ Wilsonõ1999] and 
can be used for HCI - Design

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

üExploratory Search
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EXPLORATORYSEARCH
AN INFORMAL DEFINITIONé
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Exploratory Search

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

üunfamiliar with the domain of their goal 

üunsure about the ways to achieve their goals 

üor even unsure about their goals in the first place

üExploratory 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 
space.

[Wikipedia, 2015]
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[Gossen et al., 2012]



Learning as Part of Information Seeking
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[Marchionini,  2006]



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].

The implications being that if searching needs could be classified 

into an appropriate learning model based on searcher behavior, 

information systems could provide results that are not just relevant to 

the query but also to the underlying 

é

Research results indicate that learning appears to be an appropriate 

model through which to view searching



Exploratory Search

üThe userõs goal is to learn , to investigate, to 
understand, to conceptualize, é

üTherefore, we need methods to

üsearch, navigate and browse 

üsort, structure, filter (interactively)

üchange perspective

üé

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

09.09.2015Collaborative Information Seeking - Andreas Nürnberger 13

According to Batesô Berry Picking Model [Bates, 1989] to illustrate a sequence of search behavior.



An Example: Visual Berrypicking  

üMotivation: 

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

üMain Goal: Provide overview and context
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T. Low, C. Hentschel, S. Stober, H. Sack, and A. Nürnberger, Visual Berrypicking in Large Image Collections. 

NordiCHI, 2014. 



USERINTERFACES
HOW TO EFFICIENTLYINTERACT WITH INFORMATIONé
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The HCI aspects of usabilityé

Usability

Efficiency:

The accuracy and completeness 

with which users achieve certain 

goals

The relation between 

(1) effectiveness and 

(2) the resources 

expended in 

achieving it

[ISO 9241-110]

Satisfaction:

The usersõ comfort 
with and positive 
attitudes towards 
the system

Effectiveness:
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HCI Aspects of Information Seeking

üUltimate goal : Support all steps of seeking processes
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Initiation Selection Exploration Formulation Collection Action

Wilsonôs aggregation of Kuhlthauôsand Ellisô Models [Wilson 1999; Kuhlthau 1991, 1994; Ellis 1989, 1993].



Designing for Information Seeking

üSome fundamental requirements on seeking tools :

üOpen - ended exploration

üInformation management

üMonitoring
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Information Seeking : Open- ended Exploration

üUser in initial phase deals with uncertainty

üHelp users to explore 
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Information Seeking : Information Management

üBookmarks, grouping in categories, annotations
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Foodily , a recipe search engine , allows users to save their favorite recipes and
organize them into meal plans [Russell-Rose & Tate, 2013]



Information Seeking : Monitoring

üTowards the end of the journey

üMonitor for new opportunities given the same 
criteria

üAutomatically

üOn demand
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Professional Search
(Who)

Complex Search
(What)

A Different Perspectiveé
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Exploratory Search
(How)

Business Context: Plan, 
Collaborate, Summarize

Information about: Problem, 
Domain and Problem -

Solving ( Byström & Järvelin)

Actions: Lookup, Learn, 
Investigate ( Marchionini )



Complex and Professional Search: Stages

üPlan

üRepeating search topics (evolving domains , updates )

üUser roles during search

üExplore , Collect and Collaborate (!)

üShare ideas and findings

üContribute

üDiscuss and evaluate

üSummarize

üSynthesize and contextualize

üFormulate for decision makers
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Search History 
Visualizations

Enhancing the Search Experience
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Plan Explore Make Sense Summarize

Facetted 
Browsing

Adaptive UIs

Recommen -
dation Systems

Snippet 
Extraction

Document 
Tagging

Bookmarking

Snippet 
Organization

é é

Complete Search Process Integration

Search Behaviour Models

Search Task



Exploratory Search

üSearch History Visualization

üQuery Suggestion

üFacets

üContext

üAdaptive UI
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Evaluation of a Scatter/Gather Interface for Supporting

Distinct Health Information Search Tasks, Zhang et al., 2014

2012: https://chrome.google.com/webstore/detail/visual-

history/emnpecigdjglcgfabfnmlphhgfdifaan



Complex Search

üMultistage Search Sessions
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ezDL: An Interactive IR Framework, Search Tool, and Evaluation System, [Beckers

et al., 2014]



Complex Search

üMultistage Search Sessions

üTagging and Content Organization
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Sewing the Seams of Sensemaking, [Hearst and Degler, 2013]



Complex Search

üMultistage Search Sessions

üTagging and Content Organization

üSearch Aspects
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An interface that displays Ăaspectsñ of search results for better evaluation ([Villa et al., 2009])



COLLABORATIVEINFORMATION

SEEKING
HOW TO SUPPORTCOLLABORATING SEARCHERSé
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Collaborative Search: A definition

üCollaborative 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] . 

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

üDuring 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]

üIntent 

üExplicit

üImplicit (collaborative filtering)

üDepth of mediation 

üUser interface

üAlgorithm

üConcurrency

üSynchronous

üAsynchronous

üLocation

üCo- located

üRemote
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SearchTogether by Microsoft
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Professional Search

What is needed to support a team of searchers ?

üTraceability

üUnderstand joint search strategy and findings

üSensemaking

üBottom - up approach

üRecommendation

üExploit prior information and strategies (of yourself
and other users )
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Traceability

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

üHow did the team approach a search topic?

üWhat search directions did they take?

üHow did they find novel/relevant information?

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

üTraceability can be seen as an extension of 
awareness in an information seeking task (e.g. 
group, workspace, contextual, and peripheral 
awareness, Liechti and Sumi, 2002)
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Visualizing Team Search with SCOT
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An interface visualizing a teams joint search activity as an horizontal tree of search actions,

Stange and Nürnberger, 2014



Sensemaking

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

üFrom internal to external schemas

üThe mental image of the world around youé is a 
model 

üPeople use selected concepts and relationships to 
represent the real system
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Sensemaking
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Sensemaking as finding a representation that organizes information to reduce cost of an operation in 

a search task, Russell et al., 1993



Sensemaking : Four stages

1. Search

üLocate documents that may be meaningful for 
investigation

2. Extract

üMeaningful information must be extracted from those 
documents

3. Encode

üExtracted ideas must be integrated into userõs 
semantic memory

üConstruction of domain schema

4. Analyze

üAnalyze the schema to gain insights
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Sensemaking

From internal to external schemasé

üSophisticated information tasks demand that oneõs 
internal semantic model be disseminated into an 
external schema.

VDesigning for sensemaking

üShoebox

üEvidence file

üSchema
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Sensemaking : Shoebox

üAdd documents to a collection/shoebox as rapidly 
as possible, e.g. using:

üText link

üCheckbox

üIcon
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Google shopping : 
stores intermediate 
results in a list



Sensemaking : Evidence file

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

üMore thorough examination of the curated collection

üE.g. extract and save snippet to the evidence file
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Collaborative Sensemaking
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Collaborative sensemaking using a Tabletop Display,

Morris et al., 2010

Making notes and compiling reports with Coagmento, Shah, 2010

Workspace View in SearchTogether



Sensemaking : Schema
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Sensemaking for Teams in SCOT

ü Making sense of collected information during a search task

ü Co- searchers work together to interpret and contextualize the 
information they retrieve. 

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