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1 Introduction: Questions

How can we use data on users for new 
services and systems?
How to connect user experience with
digital services and interfaces?
Is information ecology a productive
concept for digital libraries?
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Background - context

Science 2.0 
(Schneiderman)
Digital scholarship

Linking social
sciences and 
technological
sciences

new partnerships

Social aspects and 
social networks in 
web (Web Science)

Ethical, legal, security
aspects and personal
data protection

Users´ information
behavior: activities in 
the information
environment
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2 Information ecology - concepts

Many concepts in information science
Our approach – new paradigm of
information science (cognitive, social): 

Cooperative, inter-connected relationships
between people and electronic
environments (digital libraries)
Interactive evolution, construction of
meanings, sense-making
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Concepts of information ecology

Biology, law, information ethics

Information management
(Davenport, Prusak 1997)

Social informatics, ICT 
(Nardi, O ´ Day 1999)

Information seeking (Williamson 2005), affective
information behavior (Nahl, Bilal 2007, Given 2007)
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Information ecology:  information
management
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Information management – ecological
model
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Ecological model of information
seeking (Williamson)
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Affective information ecology (Given)
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Information ecology of digital libraries

Relationships of information objects and users´
cognitive state ((learninglearning)) in situations of
information use (everyday seeking, learning, 
scholarship, publishing)
Management of these relationships (access, 
rights, interactions)

Evolution of information objects
Special representations, activities, interactions
Object re-use
Interactive visual environments
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Scientific ecology

Information flows in the electronic
environment
Models of information flows – creation, 
access, publishing, archiving

Example: ecological model of arXive.org
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Ecological model - arXive.org
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Why can digital library be ecological
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Incentives for information ecology of
digital libraries
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Studies of users (net generation)

Digitally literate
Fast response time
Images / text
Parallel processing

DoesDoes itit changechange thinkingthinking??
HowHow and and whywhy isis informationinformation usedused??
DoesDoes itit changechange thethe conceptconcept ofof relevancerelevance in in 
digitaldigital librarylibrary ((servicesservices))
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3 Our studies of users – two projects

Interaction of Man and Information
Environment (2002-2004)

Information styles in electronic environment
Information behavior of net generation

Easy access
Quick online reading
Social networking

Cognitive mapping
Visualization

Information styles: stable patterns, preferences
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Information styles – results of first project

interpretationnavigationaccess

understand contextsfast solutionmotivation

doubtstrust, optimismemotions

intellectual processingorientationpurpose

complex queriesintuitive, simple queriesplanning

integrative, based on expert knowledge
and experience

surface, field dependenceorganization 

experience in relevance judgmentssurface, serendipityassessment

multidisciplinaryclear, simpleterminology

explorativehorizontalseeking

analyticpragmatic
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Study of relevance behavior – results of
the second project

Project Information use (2005-2007)
Information behavior in assessing relevance (doctoral
students), concept maps

Results: 
value, utility, importance
discover, make decisions, participate
multidimensional, multicriteria in electronic environment, 
users ADD VALUE: 

recommendrecommend, , relaterelate, , rankingranking, , discoverdiscover
origin of source, authority
preliminary relevance, analytical relevance
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Reconsideration of relevance

Reconsideration of relevance based on 
results of analyses:

Active cognitive process, interaction with 
information in contexts, emotional 
experiences of discovery, finding value, 
learning, inspiration, self-confirmation

Different ways of experiencing relevance
Relevance as cognition, inference
Intersubjective (subjective and objective parts)
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Relevance 2.0

Easy access, service forms, discovery, 
creativity

Preferences, goalsMotivational relevance

Uncertainty reduction by contexts,
links, organization

Tasks, problems, situationsSituational relevance

Group sorting, recommendation, dialogueReference interview, communication 
styles

Communicative relevance

Flexible, concept linking, mosaic-likeDeterministicInformation structures

Personalization, intelligent interfacesCognitive state, style, user
categories

Cognitive relevance

Context, visualization, collaborationAdded value

Non-linearityLinearityOrganization of Information

Rich multi-criteriaOne-dimensionCriteria

Content, intellectual - knowledgeOrientation, navigation to
sources

Topical relevance

Interactivity, complexity of relationsBibliographic level, formal matchSystem relevance

Electronic environment 
(internet, web, digital 
library)

Traditional library
environment
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Relevance 2.0

In-built mechanism (cognition-system):
Integrated assessment features
links, recommendation, sorting

intuitive revelations of relevance in interaction, 
communication, collaboration
navigating, flexibility, serendipity (discovery)

Dispersed criteria are integrated into a mosaicmosaic
Validation, verification of sources

Manifold criteria: visualize contexts, links
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Concept maps - relevance
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Relevance 2.0 for digital libraries

Information styles
Electronic
environment (web 
2.0)
Models of information
ecology

People
Technologies
Information

Orientation /analysis
Construction of
meaning, knowledge
organization
Contexts, 
communities
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Information ecology

Organize knowledge based on information
behavior

tools – concept maps: C-Maps, etc. 
tools of digital repositories: D-Space, E-Prints, etc.

Ecological tools:
clean information environment

decrease information overload
semantic interoperability (ontologies)
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4 Information ecology for digital libraries

Facebok, Twitter, Google, Wiki(pedia)
Parallel interactions (e.g. read and write, listen and 
watch),
user-generated content
integration of alerting, security services
creativity: classification, tagging, comments, 
annotating, discussions, blogging, wiki pages
decentralization – dynamics, interaction, sharing
Still in movement
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Features of information ecology

Information services, products, systems – part 
of holistic environment (organisms)
Links between external and internal
knowledge, emotions and social networks

Reuse of objects, services, products
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Concept mapping as ecological tool –
example from textbook
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Concept mapping as ecological tool –
example from textbook
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5 Conclusions – benefits of information
ecology for relevance

Features of relevance: 
embedded in concept maps, ontologies, topic
maps
Building information styles into user interfaces
Building tools for discovery, construction of
meaning, relevance assessment into digital
library features
Integrate information styles with data structures
in: resourcesresources discoverydiscovery, , ee--memorymemory
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Conclusions: ecological aspects of
relevance in digital libraries

Semantic
construction of meaning, relevance building

Visual
concept maps, mind maps, etc.

Social
information behavior styles

Build these aspects into: interfaces (e.g. 
AquaBrowser, Europeana, etc.) and data
structures (FRBRoo)
Develop FILTERS (affective, cognitive, social)
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Ecological features of digital libraries

Apply theories of information science:
Cognitive construction (cognitive styles, semantics)
Sense making (situations, contexts)
Activity theory: personalization, social networking

Pragmatic information style: fast response, less
context
Analytic information styles – deep information
processing, more context
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Conclusions – trends in relevance
behavior

Relevance: apply sense-making in the electronic
environment
Features: 

Adapt, filter, process
Interact, link/relate, visualize
Personalization, navigation, social networking

Digital natives: visual, contextual clues
More activities, relationships (versus products)

Digital libraries: participation: social aspects of relevance
Personal digital libraries (building personal relevant
collections)
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Conclusions – information ecology

Integrate new information structures into
services /interfaces
Ecological information use: tools for cleaning
information environment
Integrate pathways of users into features
(satisfy, optimize)

Micro-level (HCI) (interactions: personal, social)
Macro-level (digital library as an environment for
integration of sources, links, styles, pathways)
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Conclusions – model of information
ecology for further research
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