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Abstract

Human information behaviour is an area of research that deals with different aspects of
Information seeking and retrieval. The increase in information availability on the web
has significantly influenced information seeking and retrieval. Several issues relating to

iInformation seeking and retrieval in a digital environment still remain unexplored and

uncertainty 1s one of them.

Uncertainty 1s an important concept within human information behaviour research, and
the general belief is that uncertainty decreases in the course of an information seeking
and retrieval process, until eventually it disappears. However, in today's digital
environment, uncertainty may be caused by a number of factors, and such uncertainty
may persist throughout, or even after completion of, the information seeking and
retrieval process. The general objective of this research was to study whether uncertainty
occurs at different stages of the information seeking and retrieval process in a digital
information environment 1n the context of higher education. This research also aimed to
identify whether or not uncertainty persists in an information seeking and retrieval
process and also 1f there 1s any uncertainty shift in course of a series of 1nformation
seeking and retrieval processes. A number of techniques, 1.e. online questionnaire, in-

depth interviews, pre and post-search questionnaire, task-based search, and talk aloud

were used to collect data for this research.

Results show that some form of uncertainty 1s always associated with the information
seeking and retrieval process and that there 1s an uncertainty shift in relation to a series
of successive searches. Based on the results of this research, a new model of uncertainty
in information seeking and retrieval has been proposed which will assist in designing

improved information systems for easy and better digital information access and use.
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Chapter 1

Introduction

1.1 Overview

In today’s digital environment, users are very much dependent on information and
communication technologies in order to create, manipulate or interact with digital
content on different platforms, different media, different languages, and in different
formats. Information required by an individual at a particular moment may be available
within sources that can be accessed through a variety of information channels. People
look for information from a vast range of sources and use 1t as part of their daily life,
whether for work, leisure, or health. However, 1t 1s often quite difficult to determine
which of the various channels could provide the required information in the most

effective and efficient manner (Chowdhury & Landoni, 2006).

We live in an era of information explosion. With the development of a wide varnety of
technologies a constant flow of information is now entering our lives. This constant flow
of information is often described in terms of irrelevant or an excessive amount of
information, or in terms of an inability to manage or understand the information (Case,
2007). We may all agree as to certain advantages of the availability of a wide range of
information through the advancement of technologies. However, ‘every coin has two
sides’, and there are some problems associated with the ease of access to information.
Information overload is such a problem which in simple terms may be defined as
receiving too much information (Klaussegger, Sinkovics, & Zou, 2007). Recent usability
studies have shown that web users are extremely impatient and that they spend an
average of only 27 seconds on each webpage because they think that there 1s too much
‘irrelevant junk on the internet’ (Nielsen & Loranger, 2006, p.22). Other studies have

shown that the constant flow of information can seriously reduce a person's ability to

focus on tasks (Knight, 2005).



Information seeking is ‘a dynamic and complex process’ (Komlodi, 2004, p.164). It is

also “an intellectual process’ (Kuhlthau, 2004, p.5) and it is ‘a process of construction

with all the accompanying dynamic complexities’ (Kuhlthau, 2004, p.30). With the
proliferation of the web resulting in wide and easy access to a large amount of
information, mformation seeking is increasingly becoming a complex task involving
many steps and requiring various tools, task domains, systems, and searching expertise
(Komlodi, 2004). Heimlich (2003) identifies thirteen barriers to access and use of
electronic sources and among these ‘information overload’ has the highest score
followed by the ‘trustworthiness of information’. Katopol (2006) mentions that
information overload and anxiety are the key issues that need to be considered in
designing information systems to facilitate information seeking of undergraduate and
graduate students who find themselves lost in an unfamiliar information world.
Researchers across various disciplines have found that the performance (quality of
decisions or reasoning in general) of an individual correlates positively with the amount
of information he or she receives — up to a certain extent (Eppler & Mengis, 2003).
Theretfore, users not only want to have easily accessible information but also want the
gathering of the information to be effortless (Melgoza, Mennel, & Gyeszly, 2002).
Fortunately information science researchers around the world, especially 1n the field of
human mformation behaviour, are building integrated frameworks that model different

aspects of information seeking, retrieval and use (Spink & Foster, 2007).

1.2 Background and Rationale ot the Research

Human Information Behaviour (HIB) 1s an area of research that deals with different
aspects of an information seeking and retrieval process. Nahl (2001) comments that “in
the information fields, the behavioural approach has been dominant in relation to
identifying what users do when. In other words, how they search, what errors they make,
what they consider relevant, what they know or comprehend, what choices they make,
which feelings they express or how much value they attach to some outcome’.
Considerable HIB research has been reported in the literature (see tor example,

Berryman, 2006; Bystrom & Hansen, 2005; Fidel & Pejtersen, 2004; Foster, 2005;



Gashkova, 1999; Heinstrom, 2003; Johnstone, Bonner, & Tate, 2004: McKechnie et al..
2005; Wilson, 1994, 1997). Much of this research has also been reviewed and analysed

In a number of recent books (tor example, Case, 2007; Fisher, Erdelez, & McKechnie,

2006; Ingwersen & Jarvelin, 2005a; Spink & Cole, 2005b; Spink & Cole, 2005¢).

People seek information to deepen and broaden their understanding about the things
around them and, therefore, the users’ perspective becomes an essential component 1n
formation provision and it is necessary to understand the users’ perspective to design
more effective services (Kuhlthau, 2004, p.13). Users’ information seeking behaviour
Incorporates the interplay of cognitive (knowledge) and affective (feelings) factors
(Martzoukou, 2005). Kuhlthau (2004, p. 23) explains that ‘interpreting, choosing, and
creating the inconsistent, often incompatible information encountered is likely to cause

profound feelings of uncertainty, confusions, anxiety, and even threat’.

[Information behaviour i1s an interdisciplinary area of study which is growing
significantly across a wide range of disciplines including information management and
librannanship, marketing, media studies, information systems and consumer research
(Wilson & Allen, 1999). To these can be added: psychology, sociology and management
science, and so on (Banwell, 2001). Therefore, different aspects of information
behaviour 1s an emerging multidisciplinary viewpoint that 1s providing an increasing

amount of theoretical support for research being undertaken in the area (Banwell, 2001).

The increase in information availability on the web has significantly influenced
information seeking behaviour (Chowdhury, Gibb, & Landoni, 2009). Information
seeking on the web is an emotional experience (Kalbach, 2004). The digital world brings
us into contact with networked information systems with the potential to help us locate
information quickly and easily at the touch of a button. However, 1t 1s far from easy to
find the exact information we need quickly because every new resource added increases
the time needed to locate the right information (Anderson et al., 2006). Despite

extensive HIB studies, several issues relating to information seeking in a digital



environment still remain unexplored (Chowdhury & Gibb, 2009). As Kalbach (2004)
comments, ‘confusion and uncertainty tend to dominate feelings of enthusiasm and
optimism. The joy of discovery and pride of learning can be rare feelings against a
backdrop ot frustration and a sense of being overwhelmed for many web searchers.
Though this situation has been widely commented on and acknowledged, specific design
techniques that account for the entire information seeking experience seem lacking’. In a
recent paper, Wilson (2006a) stresses that electronic information resources in different
formats and structures are becoming the dominant environment, and therefore user

interactions on the web and 1n digital library environments will become a key theme for

future research.

As humans struggle to seek and use information within the growing and complex range
of information sources available via the web, information science research 1s concerned
with how humans create, seek, retrieve and use information, and particularly with human
interactions with information systems like digital libranies and the web (Spink, 2000).
From the cognitive point of view information 1s ‘one of the most central phenomena of
interest to information seeking and retrieval ... understanding this phenomena 1s an
imperative for enhancing our conception of other central phenomena such as,
information need formation and development, relevance, or knowledge representation,

acquisition and use’ (Ingwersen & Jarvelin, 2005a, p. 31).

Uncertainty has become established as a major area of research in information science.
Uncertainty in information seeking and retrieval often causes anxiety, and as Cole et al
(2007, p. 2093) comment, ‘how often do searches for information end in failure due to
heightened anxiety? Probably a great many’. Uncertainty is a term used in subtly
different ways in a number of fields, including philosophy, statistics, economics,

finance, insurance, psychology, engineering and science'. According to Hubbard (2007),

uncertainty is the lack of certainty, or a state of having limited knowledge.

| hgp://encycl_opedia.thefreedictionagy.com/Uncertainit_ty




Van Rijsbergen (1996) proposes a logical model of uncertainty and introduced seven

types of uncertainty — 1gnorance, incompleteness, undecidability, complexity:.
randomness, vagueness, and imprecision — to be considered within a probabilistic
approach. Whittemore and Yovits (1973) identify six different types of uncertainty and
they develop a model which permits the evaluation of the measure of information in

terms of the reduction of uncertainty to a decision maker.

Bates (1986, p. 357) proposes a model of information behaviour that is ‘based on three
design principles — uncertainty (subject indexing is indeterminate and probabilistic
beyond a certain point), variety (by Ashby's law of requisite variety, variety of searcher
query must equal variety of document indexing), and complexity (the search process,
particularly during the entry and orientation phases, is subtler and more complex, on

several grounds, than current models assume)’.

Kuhlthau (1993) proposes that uncertainty 1s a principle for information seeking. She
emphasises that ‘uncertainty is a cognitive state that commonly causes affective
symptoms of anxiety and lack of confidence [and therefore] uncertainty due to a lack of
understanding, a gap 1n meaning, or a limited construct initiates the process of
information seeking’ (Kuhlthau, 1993, p.111). Information seeking incorporates the
experience of interacting thoughts, actions, and feelings in the process of construction
and uncertainty initiates the process, and anxiety and an unsettling discomtort may be

experienced in the early stages of the information process (Kuhlthau, 2004).

Wilson et al., (2002) note that uncertainty 1s a useful variable in understanding

information-seeking behaviour. The affective symptoms of uncertainty are mainly
associated with vague, unclear thoughts about a topic or problem like what to look for,

where to search, etc. In his model of general information behaviour, Wilson (1996) hsts

a set of factors that affect information access and use. Furthermore, Kuhlthau (2004, p.3)



stresses that ‘the concept of an uncertainty principle as a theoretical statement needs

further development to include the users’ perspective on information seeking’.

Kuhlthau (2004, p.103) defines uncertainty as ‘a cognitive state that commonly causes
affective symptoms of anxiety and lack of confidence’. She also stresses that
‘uncertainty is a necessary critical element in any process of construction’ (p.7). In the
context of HIB studies, uncertainty is widely recognised as the trigger for information
seeking and use. Researchers in general suggest that information seeking process begins
with an uncertainty and as the user proceeds through the information seeking and
retrieval process, uncertainty gradually decreases. Kuhlthau (2004) points out that a
feeling of uncertainty reaches at its peak at the third stage, i.e. prefocus exploration but
it diminishes at the next stage, i.e. focus formulation (Kuhlthau's six stage model is

discussed in Chapter3, Section 3.2.1, p. 43). In other words, uncertainty decreases when

the searcher proceeds towards the completion of the search process.

Wilson et al. (2000, 2002) agree with Kuhlthau that uncertainty decreases, but they also
argue that at any of the four stages of Wilson’s model (Wilson,1999¢) 1i.e. problem
recognition, problem definition, problem resolution, and solution statement uncertainty
may arise and successive searches within the same stage, or any other stage, may be

required to resolve the problem. Nevertheless, the basic tenet here i1s that uncertainty

eventually disappears at the end of an information seeking and retrieval process.

The basic hypothesis of the present study 1s that although cognitive or affective factors
in a specific area or topic trigger information seeking, 1t forms an integral part of the
entire information seeking and retrieval process 1n a digital environment. It 1s likely that
even after a long information retrieval session a user may still be uncertain of several
information retrieval factors, such as sources or channel characteristics,
comprehensiveness of the retrieved items, reliability, and usability of the mformation
sources or services, and so on. In order to study the phenomenon of uncertainty in

information retrieval it is necessary to study the underlying activities, because as



Vakkari (2003) stresses several studies have concentrated on search tasks but only a few

on the activities that trigger them.

Traditionally in the context of information seeking and retrieval uncertainty has been
associated with negative feelings that result in anxiety, frustration, lack of confidence,
technophobia, etc. However, recent research shows that uncertainty does also have some
positive impact. For example, Anderson (2006) shows that uncertainty caused by various
stages of the information seeking process can lead to creativity and innovation.
Therefore, 1t 1s extremely important to study whether uncertainty exists at various stages

of information seeking and retrieval and how this influences the information seeking

behaviour of users.

To the best of the knowledge of this researcher, no research has been done so far to
study 1f uncertainty occurs in the course of different information seeking activities, as a
consequence of different information seeking problems or in relation to types of
information sources, and 1f uncertainty has any positive impact on the entire information
seeking and retrieval process. This research has therefore been conducted to study these
issues and relationships. The reasons for conducting such research have been neatly

summed up 1n a recent research paper:

‘The current information environment is rich, characterized by a proliferation of
information sources and providers, a multiplicity of methods for accessing information,
and redundancy of content from multiple sources. In this “overloaded” information
environment, many information users tend to experience a sense of information
inadequacy and anxiety. How do individuals navigate this complex landscape of
information? Furthermore, how do individuals assess the information they find as being
enough to satisfy their specific need? In this complex environment, understanding how
individuals choose to satisfy their information needs takes on new urgency. Insight into

information seeking can be gained by understanding how users seek information sources

and how they choose content to meet their needs.” (Prabha et al., 2007, p. 74)



1.3 Objectives of the Research

The general objective of this research is to study whether uncertainty occurs at different
stages of the information seeking and retrieval process in a digital information
environment in the context of higher education. The domain of higher education has
been chosen because the impact on academic users of electronic information SyStems
and sources to support research, teaching, publishing and other activities is potentially
enormous; and 1n the modern digital information environment users are better off than

ever before in some ways, but in other ways the information world has become even

more threatening (Banwell, 2001).

More specifically, this research has been conducted:

e to establish whether uncertainty occurs in the course of different information
seeking and retrieval activities among academic users of different categories:
research students, research staff and academic staff in higher education, from

different disciplines, different gender and age groups, and different degrees of

[CT skills:

o to establish whether uncertainty 1s caused by any information seeking problems

among the selected users;

e to establish whether uncertainty occurs in relation to access to, and use of, a

specific type of information channel or source among the selected users; and

e to develop a model showing how uncertainty affects the intormation seeking and
retrieval process in relation to information seeking activities and mnformation

seeking problems.

1.4 Research Hypotheses and Questions

The three main hypotheses of this research are:



Hypothesis |

Uncertainty occurs in relation to different information seeking activities, information

seeking problems, and specific information channels or sources.

Hypothesis 2

In the course of a series of information search sessions, uncertainty shifts from one

information seeking activity or problem to another.

Hypothesis 3

Uncertainty has a positive impact on the information seeking and retrieval processes

especially 1n the course of a series of information search sessions.

More specifically, this research aims to establish and identify:

 Whether or not information seeking activities, information seeking problems, and
specific information channels or sources cause uncertainty in information
seeking and retrieval among different user categories in the academic

environment.

e Whether or not information seeking activities, information seeking problems and
specific information channels or sources cause uncertainty in information

seeking and retrieval among users in different disciplines.

e Whether or not information seeking activities, information seeking problems and

specific information channels or sources cause uncertainty in information

seeking and retrieval among users of different gender.

e Whether or not information seeking activities, information seeking problems and

specific information channels or sources cause uncertainty in information

seeking and retrieval among users of different age groups.

e Whether or not information seeking activities, information seeking problems and
specific information channels or sources cause uncertainty in 1nformation

seeking and retrieval among users of different levels of ICT skalls.



* Are there any correlations among the information seeking activities that cause

uncertainty in information seeking and retrieval?

* Are there any correlations among the information seeking problems that cause

uncertainty in information seeking and retrieval?

* Does any form of uncertainty persist after completion of the entire information

seeking and retrieval process? If so, is there any uncertainty shift?

e s there any positive impact of uncertainty on information seeking and retrieval?

1.5 Scope of the Research

This study aims to identify if uncertainty exists in relation to information seeking
activities, information seeking problems, and specific information channels or sources in
information seeking and retrieval processes in the higher education environment. The
connotation of uncertainty, in this research, 1s only related to a number of information
seeking activities, information seeking problems and information sources. A number of
information seeking activities, information seeking problems and information channels
or sources have been 1dentified (see Chapter 3) for this study. This study did not intend

to measure uncertainty by using any cognitive method.

1.6 Limitations of the Research

After reviewing related literature and conducting informal academic discussions with a
small group of academic users, 14 information seeking activities, 21 information seeking
problems, and 17 specific information channels or sources were identified, and only
these are considered for this study. The number of information seeking activities and
information seeking problems, and specific information channels or sources are not
necessarily exhaustive or mutually exclusive. The main objective of this research has

been to study whether and how uncertainty occurs in relation to certain information
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seeking activities, information seeking problems, and specific information channels or
sources. However, 1n some cases, the degree of uncertainty was measured by analysing

the data given in a five-point Lickert scale while somewhat different findings could be

obtained if a wider range was used.

1.7 Implications of the Research

Ford (2000) has argued that HIB research, especially cognitive research, has not yielded
results and models that can be used by system designers for improved system
development. Ford (2000) further advocates that there is an urgent need tfor this work to
be continued, increased and subjected to detailed analysis and re-evaluation.
Nevertheless, HIB research has the potential to provide models and results that system
designers can exploit; as Banwell (2001) comments, an in-depth understanding of users’
information behaviour should underpin the design and delivery of information provision
in all contexts. However, this is a challenging area and as Gorman (2001) stresses, the

understanding of users’ information behaviour in the higher education sector is a

complex task.

Since this research 1s being done to identify if users experience any uncertainty in
relation to information seeking and retrieval process, the findings can be useful for
system designers to decide the design criteria and to look into users’ perceptions, and
also users’ recommendations, based on their experiences, to develop or modify future
systems and services. It 1s essential to make good human-centred design which will
make people more tolerant of difficulties and more flexible and creative in finding
information and therefore, will enhance the usability of the systems and services
(Norman, 2002). The outcome of this research will help to handle information overload

and to keep uncertainty 1n relation to information seeking and retrieval at bay and 1t will

also give some ideas and pointers for future research.
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1.8 Organisation of the Thesis

This chapter provides some background information for this research along with the
general objectives, specific research questions, etc. This chapter also discusses the scope
and limitations of this research. Chapter 2 reviews literature related to this research. In
Chapter 2, different human information behaviour models are discussed and different

works on uncertainty are analysed. Methods used for carrying out the various phases of

this research are discussed in Chapter 3.

Chapters 4, 5, 6 and 7 are related to the empirical part of the study. The analysis of the
quantitative study and 1ts results are presented in Chapter 4. Chapter 5 discusses the
correlation among different information seeking activities and information seeking
problems. Chapters 6 and 7 discuss different phases of the qualitative study and 1ts
results. Finally in Chapter 8 conclusions of this study are presented, and based on the
findings an uncertainty model for information seeking and retrieval 1s proposed. Some
recommendations are then made based on the results. Citations 1n this thesis are

presented according to the APA style2 .

: http://www.psywww.com/resource/APA%20Research%20Style%20Crib%20Sheet.htm
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Chapter 2

Literature Review

2.1 Introduction

Over 10,000 articles have been published on information seeking from different
disciplines and there has been a steady growth since 2000: ‘30 items per year during the
early 1970s, 40 during the early 1980s, 50 by the late 1980s, 100 by the 1990, and 120
items per year by 2005 (Case, 2007, p.242). Keeping track of such a rapidly growing

literature 1s a challenging task. Fortunately, a representative range of literature has been

reviewed 1n several publications including:

e ‘60 years of the best in information research on user studies and information

needs’ by Wilson (2006b)

o ‘A three decade perspective on Tom Wilson’s ‘On user studies and information

needs’ by Bawden (2006)
e ARIST chapter ‘Information behavior’ by Case (2006)

In addition, a number of sources have emerged which deal exclusively or

predominantly with information seeking, for example,
e I[SIC (Information Seeking In Context) conference series since 1996-

e Special issues of several journals including Informing Science’, Journal of the

American Society for Information Science and T echnology®, Journal of

> 2000, vol. 3, no.2
*2004, vol. 55 no.8
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: 5 . :
Documentation °, Information Processing & Management © | and Libran &

Information Science Research’

o Information Research® journal edited and published by T. D. Wilson

e A number of recent books and edited books including: Looking for information
(Case, 2007), New directions in human information behaviour (Spink & Cole,

2005b), The Turn (Ingwersen & Jarvelin, 2005a), and Theories of information
behaviour (Fisher, Erdelez, & McKechnie, 2006).

Given the huge volume and variety of literature in information seeking on the one hand
and the lack of sufficient relevant literature particularly on the topic of uncertainty in
information seeking and retrieval, which is the main theme of this research, a specific
strategy was adopted for choosing literature for this review. Because there was not
enough literature on uncertainty in information seeking and retrieval per se to cover for
the entire chapter, literature from the peripheral area of study was chosen. The reasons for
choosing literature from the wider area of human information behaviour and information
seeking and retrieval 1n general were: first to put the research into proper context, and
second to show how and where the issue of uncertainty in information seeking and

retrieval fits into the general domain of human information behaviour research.

A top-down approach has been taken to discuss the chosen literature 1n this chapter.
However, since the overall volume of literature is huge, the scope of this chapter has
been narrowed down to certain aspects of human information behaviour. Since pre-2000
research publications on human information behaviour has been widely reviewed in the
literature mentioned above, most of the publications chosen for this research appeared
from 2000 onwards. However, key publications that appeared before 2000 on human
information behaviour and information seeking models, and especially those that touch

upon the concept of uncertainty in information seeking and retrieval, have also been

reviewed 1n this chapter.

> 2006, vol. 62, no., 6 and 2007, vol. 63 no. |

° Designing for Uncertainty, forthcoming, mid-year 2008

72001, vol. 23, no. 4
® http://informationr.net/ir/
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The review begins with the definition of human information behaviour, and information
seeking and retrieval. This was considered necessary because 1t sets the overall
background of the human information behaviour study 1n general, and makes a perfect fit
for further discussions on the concept of information seeking and retrieval which is a
subset of human information behaviour research. Again, the review in these two areas are
not supposed to be exhaustive because several representative publications exist that
review the entire field, as mentioned above, and moreover, the objective of this part of

the review was to set the background, and consequently only representative publications

were chosen for this review.

Several models have been proposed in the literature aim to provide a theoretical
underpmnning of the information seeking and retrieval process focusing particularly on the
human aspects. Therefore, representative information seeking behaviour models that are
related to this research have been reviewed in this chapter. The main objective of this
review which guded the principle of selection of the models, was to find out what
researchers have said with regard to the cognitive aspects of information seeking and
retrieval and thus to find out how uncertainty occurs, and what 1s its impact, on

information seeking in the modern electronic information environment.

Furthermore, keeping in view the specific scope of this research, 1.e. a study of
uncertainty in information seeking and retrieval in the electronic environment and among
users in an academic environment, it was decided that representative literature in the web
information seeking and retrieval in various domains, and within the academic
environment in particular, would be appropriate for this literature review. Finally,
literature on uncertainty in information seeking and retrieval processes were chosen and

analysed critically in order to build a theoretical background and appropriate

justifications for this research.
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2.2 Human Information Behaviour

A strong relation exists between the philosophy of information and human information
behaviour since both aim to explore the concept of information and premise information
as a fundamental concept basic to human existence (Spink & Cole, 2004a). Human
Information Behaviour (HIB) looks at information and its role in human life at its widest
possible level. People seek information all the time, often without any apparent reason,

and often without even being aware of the need for information (Spink & Cole, 2004b).

Taylor (1991) defines information behaviour as ‘... the sum of activities through which
information becomes useful ...” (p.221). A definition, from the perspectives of
information management, is provided by Wilson who considers information behaviour as
'the totality of human behaviour in relation to sources and channels of information,
including both active and passive information seeking, and information use' (Wilson
2000, p.49). HIB tries to link the human condition and information together; Pettigrew,
Fidel, and Bruce (2001, p.44) comment that information behaviour 1s ‘how people need,
seek, give and use information in different contexts.” Davenport (1997) provides a more
comprehensive definition of HIB, especially from the perspectives of information
management, by saying that HIB is ‘...how individuals approach and handle intformation.
This includes searching for it, using it, modifying it, sharing 1t, hoarding it, even ignoring
it. Consequently, when we manage information behaviour, we're attempting to improve

the overall effectiveness of an organization's information environment through concerted

action’ (p.83).

It is important to note that information behaviour ‘encompasses information seeking as
well as the totality of other unintentional or passive behaviours (such as glimpsing or
encountering information) as well as purposive behaviours that do not involve seeking
such as actively avoiding information’ (Case, 2007, p.5). Nevertheless, information and
information acquisition are seen as fundamental to human existence, enabling us to

constantly adapt so that we can survive in an ever-changing physical and social

environment (Spink & Cole, 2005a).

16



Although HIB is an area largely studied within the field of library and information
studies, researchers from other fields have also studied HIB, as McKechnie et al (2005).

comment:

‘HIB literature is being cited, primarily (81.5%) by LIS authors. Fields outside of LIS
ciing HIB articles include engineering, psychology, education and medicine..... It

appears to be a second stage discipline, marked by theoretical consistency and

exponential growth in publications and new researchers.’

Emphasising the importance of HIB studies in the context of the modemn digital
iInformation era, Wilson (2006a, p.683) comments that °....electronic information
resources, structured in various ways, are becoming the dominant environment within
which information seeking takes place and, consequently, the current engagement with
the relationship between seeker and the world wide web, digital libraries and other

information structures is likely to continue.....’

2.3 Information Seeking and Retrieval

People engage 1n information seeking behaviour because their current state of knowledge
1s inadequate to resolve some problem, or achieve some goal (Belkin, 2000). Marchionini
(1995) defines information seeking as ‘a process in which humans purposefully engage in
order to change their state of knowledge’ (p. 5). He further comments that ‘information
seeking 1s a fundamental human process closely related to learning and problem solving’,
and 1t 1s a ‘high level cognitive process’ (Marchionini, 1995, p. 6) A similar view 1s also
expressed by many other researchers. For example, Case (2007, p. 333) comments that
information seeking is a ‘behaviour that occurs when an individual senses a problematic
situation or information gap, in which his or her internal knowledge and beliefs, and
model of the environment, fail to suggest a path towards satistaction of his or her goals’.
Information seeking research and theory 1s increasingly focusing on the role of

information behaviour and its impact on cognitive behaviour (Nahl, 2004).
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Some researchers prefer the term information seeking and retrieval (often referred to in

the literature as IS&R) to information seeking. Ingwersen and Jarvelin (2005) comment

that

‘With reference to the cognitive viewpoint information is one of the most central
phenomena of interest to information seeking and retrieval [IS&R] and information
science 1n general. Understanding this phenomenon is an imperative for enhancing our

conception of other central phenomena, such as, information need formation and

development, relevance, or knowledge representation, acquisition and use’ (Ingwersen

& Jarvelin, 2005a, p.31).

Although the terms information seeking and IS&R are often used interchangeably 1n
literature, the term information seeking and retrieval has been used 1n this research where
information seeking and retrieval behaviour 1s defined as ‘human information behaviour
dealing with searching or seeking information by means of information sources and
(interactive) information retrieval systems’ (Ingwersen & Jarvelin, 2005a, p.21). Vakkan

and Jarvelin (2005) identify the goals of information seeking and retrieval research as:

‘(a) theoretically understanding information seeking and retrieval in the form of models
and theories, (b) empirically describing and explaining IS&R in various contexts, and (c)

providing support in the design of information systems and information management 1in

various contexts’ (p.114).

2.4 Information Seeking and Retrieval Models

Models focus on more specific problems than do theories (Case, 2007). There has been a
considerable interest in recent years in producing conceptual models for information
seeking and retrieval research (Jarveln & Wilson, 2003). Many models have been
proposed to strengthen research in the area of human information behaviour especially 1n
the field of information seeking and retrieval (Ingwersen & Jarvelin, 2005a). However,

only certain representative models, 1.e. Belkin (1980), Ellis (1989), Ingwersen (1992,
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1996), Kuhlthau (1991, 1993), and Wilson (1981, 1997) are discussed in this chapter.
These were considered to be particularly related to this research because, as described

below they discuss, explicitly or implicitly, the notion of uncertainty in information

seeking and retrieval.

2.4.1 Belkin’s ASK (Anomalous State of Knowledge) Model

The essence of Belkin’s (1980) ASK (Anomalous State of Knowledge) model 1s that an
information need arises from a recognised anomaly in the user’s state of knowledge
concerning some topic or situation and that, in general, the user is unable to specity
precisely what is needed to resolve that anomaly. Anomaly in Belkin’s (1980) model is
defined as a state of inadequacy which could be due to a lack of knowledge as well as to
many other problems, such as uncertainty as to which of several potentially relevant
concepts holds 1n a given situation. Therefore, it is more important to attempt to describe

that ASK than to ask the user to specify the need as a request to the system.

The underlying concept in Belkin’s (1980) model is that there exists a universe of texts
that have been generated by a large number of human beings and the actual
communication begins when the recipient engages with one or more texts and thereby
completes the communication system; the process terminates when some goal has been
achieved. There are two levels of communications 1n Belkin’s model — at the linguistic
level generators produce texts that users read; and at the cognitive level the texts are
understood as being representation of the conceptual states of knowledge of their
generators. Recipients’ understanding 1s modified by their purposes, values, mtentions,

beliefs and their state of knowledge (Figure 2.1).

2.4.2 Wilson’s Model

Wilson’s model is widely considered as one of the most comprehensive explanations of

information seeking behaviour (Figures 2.2 and 2.3). Figure 2.2 shows Wilson's 1981
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model, as modified in 1999, where he placed Ellis’s (1989) list of characteristics of
information seeking behaviour within the context of an information need 1i.e. the person’s
environment, social roles and individual characteristics. That same context presents
barniers — personal, role-related and environmental — which must be overcome before

successtul information seeking takes place.

Generator’s User’s 1image of

) the world,
Request,

problematic
query situation

image of
the world
Conceptual

state of
knowledge

Linguistic,
pragmatic
transformations

Conceptual
state of
knowledge

Information

Belief, intent, knowledge
of intended recipient

Realisation of “need’ or
anomaly

Figure 2.1: The communication system of interest to information science (Source:

Belkin, 1980, p. 135)
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Figure 2.2: Wilson's 1981 model of information seeking behaviour (adapted from

Wilson, 1999a)
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Wilson later (1999a) described this 1981 model as a 'macro model or a model of the OT0SS
information—seeking behaviour’ because it ‘implies hypotheses about information context

without making them explicit, and that it does not indicate the processes whereby a

person 1s affected by context, nor how context then affects his or her perception of

barriers to information seeking’ (p. 252).

Wilson (1997) subsequently expanded this model, as shown in Figure 2.3. It portrays the
cycle of information activities from the rise of information need until the information is
being used. It identifies some intervening variables which have a significant influence on
information behaviour, and mechanisms which activate it. The rise of a particular need is
influenced by the context, which can be the person or the role the person plays in work

and life, or environment (social, political, economical, technological, etc.).

Context ofinformation Activating Intervening ) ﬁctivat_i_rTg | | Information- |
need mechanism variahles /I mechanism seeking
behawviour

stress/coping Psychological . Risk/freward
. theotry theory

| Demographic

Passive
attention

Passive |

nocial learning Foiag

theoty -

!Rule-related Of
interpersonal

l l -\.‘.

Active search| |

self-
| efficacy

Enwvitonmental |

Ongoing

Source charac- search

teristics

[nformation
processing
and use

@T.D. Wilson 1995

Figure 2.3: Wilson's 1996 model of information behaviour
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I'wo other widely recognised models of information seeking are those proposed by
Kuhlthau (1991,1993) and Ellis (1989). Wilson (1999a, p.257) comments that ‘It is fairly
obvious that the models of both Ellis and Kuhlthau relate to the active search mode of

Information-seeking behaviour and provide, in effect, an expansion of that box in the

diagram above’.

2.4.3 Kuhlthau’s Model

Kuhlthau (1991,1993) suggests an affective orientation to the information search process.

She views information seeking as a process of construction in which users progress from

uncertainty to understanding; in other words, uncertainty is reduced through this process.

She proposes a six stage process:

® [nitiation, when a person first becomes aware of a lack of knowledge or
understanding and feelings of uncertainty and apprehension trigger a need for
information.

e Selection, when a general area, topic, or problem is identified and initial
uncertainty often gives way to a brief sense of optimism and a readiness to begin

the search.

o FExploration, when inconsistent, incompatible information is encountered and
uncertainty, confusion, and doubt frequently increase.
o Formulation, when a focused perspective 1s formed and uncertainty diminishes as

confidence begins to increase resulting in a change in feelings with indications of

increased confidence and a sense of clarity.

o C(ollection, when 1nteraction between the user and the information system takes
place, the main activity being to gather information related to the query, and
feelings of confidence continue to increase as uncertainty subsides, with the

identification of relevant information.

o Presentation, when the search 1s completed with a sense of satisfaction 1f the

search has gone well or disappointment 1f 1t has not.
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2.4.4 Ellis’s Model

Ellis (1989) proposes the following categories of information seeking and retrieval

activities that may or may not occur in a sequence:

o JStarting: ldentifying relevant sources of interest.

¢ Chaining: Following and connecting new leads found in an initial source.

* Browsing: Scanning contents of identified sources for subject affinity.

o Differentiating: Filtering and assessing sources for usefulness.

» Monitoring: Keeping abreast of developments in a given subject area.

o Lxtracting: Selectively identifying relevant material in an information source: or

systematically working through a given source for material of interest.

o Verifying: checking the accuracy of information.

o Ending: which may be defined as ‘tying up loose ends’ through a final search.

Wilson (1999a) comments that Kuhlthau's model is more general than that of Ellis in

drawing attention to the feelings associated with the various stages and activities.

2.4.5 Ingwersen’s Model

Ingwersen's model (1992, 1996) shows the relations among information and cognitive
processes. The model incorporates the socio-organisational environment (context) of the
current searcher with the IR interaction. The context, in this model, includes the scientific
or professional domain(s) with information preferences, strategies and work tasks which
influence the existing perception of the searcher. The 1992 model had been expanded 1n
1996 by including the work task or cultural-emotional interest and corresponding
situation as perceived by a searcher. He suggests that various cognittve transformations,
starting from recognition of a new problem to the situation where information objects are

searched and useful ones are identified in a retrieval system, take place within the

cognitive space (Figure 2.4).
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Figure 2.4: Ingwersen's model of the IR process (Ingwersen, 1996)

2.5 Information Seeking on the Web

Seeking information and, in particular, tracing relevant information on the web is a

complex task because the same information is diffused, appears in various forms, and is

available through different channels. Information seeking on the web is a topic of

increasing interest in many disciplines.

2.5.1 Web Information Seeking and Personal Characteristics

Because of fast changing technologies and information overload, searching and

evaluating the appropriate information has become a key requirement for success in the

digital era. While various organisations and individuals are trymg to improve the

accessibility of information on the web by developing sophisticated retrieval tools, users’
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Interactions remain an important issue because retrieving an immense volume of

information in response to a web search may influence users’ cognitive behaviour.

Some research suggest that while seeking information on the web users adopt different
strategies due to their varying cognitive styles (Dilevko & Gottlieb, 2004: Kari, 2006:
Kar1 & Savolainen, 2007; Kim 2001; Palmquist & Kim ,2000: Wang, Hawk, & Tenopir,
2000). Therefore, the information seeking and retrieval process is highly variable because

1t significantly differs from person to person.

A small number of empirical studies have been undertaken in information science on
personal development. One such study has been conducted by Dilevko and Gottlieb
(2004) who carried out a survey into workplace experiences with staff members of

college and university libraries and the findings showed the possibility for individual

growth as a significant part of work satisfaction.

In another study Kar1 (2006) notes that information search strategies are influenced by
development 1n the context of the internet as well as tactors aftecting internet use (Karti,
2006). In a subsequent study Kari and Savolainen (2007, p.58) note eleven different
relationships between ‘Internet searching and the goals of personal development:
affecting, associating, causing, concerning, connecting, enabling, exploiting, hindering,

illustrating, 1solating, and misleading’.

Kim’s study (2001) shows that cognitive style (field independence, i.e. individuals who
can easily overcome the surrounding context, vs. field dependence, 1.e., those who
experience more difficulty), online database search experience (novice vs. experienced
searchers), and task type (known-item vs. subject search tasks) influence users’ search
behaviour on the web. Field dependent individuals are more likely to be dominated or
influenced by the prevailing field whereas field independent individuals experience
information sources as separate and discrete from their backgrounds. The study reveals

that online search experience is interrelated with task type and the users’ cognitive styles

(Palmquist & Kim, 2000).
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Wang, Hawk and Tenopir (2000) emphasise that the web is a difficult environment for
developing a user mental model due to heterogeneous objects, poor interfaces, and
diverse web organisation. Based on the tindings, they propose a three-dimensional model
to present the findings of user behaviour in connection with interfaces and the web. The
proposed model consists of three components: user. interface, and the web and it can

provide a clear framework for developing user instructions (Wang, Hawk, & Tenopir,
2000).

2.3.2 Web Information Seeking in Teaching and Learning

Several studies on information seeking in the context of teaching and/or learning have
been reported in the recent past, for example, Dalgleish and Hall (2000), Ford (2004),
Hemminger et al. (2007), Talja (2002), Pennanen and Vakkari (2003), and Olander
(2007). Dalgleish and Hall (2000) report on the results of a study that provides an insight
into students’ perceptions of the web as a resource when they seek information related to
their studies. The result shows that students find it difficult to identify and select relevant
information efficiently, and prefer a simplistic approach to the use of search tools and
query construction. Students felt the need for services providing facilities for resource

filtering and resource description.

Ford’s (2004) model of learning-related information behaviour comprises several
components, 1.€. basic information processes, information processing types and
Information processing approaches, and factors affecting information behaviour relating
to educational environments and mental states. Hemminger et al (2007) study the

information seeking behaviour among academic scientists and more specifically the

transition to electronic communications and how this affects different aspects of
information seeking. They note that the information seeking behaviour of academic
scientists has been significantly transformed by the availability of electronic resources for
searching, retrieving, and reading scholarly materials. Talja (2002) develops a conceptual
framework for the description of types and levels of information sharing in relation to

document retrieval in academic communities where concepts of different types of
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information sharing are introduced to describe differences in the goals and purposes of

iInformation sharing in different groups and contexts of interaction.

Pennanen and Vakkari (2003) stress that users’ conceptual constructs of a topic become
more structured and complex when their level of knowledge of a topic or task increases.
However, they mention that little attention has been given to mapping the actual
knowledge output as students progress through the stages of information searching. They

advocate the need to develop more accurate techniques for representing and measuring

conceptual structures and how they change.

Information behaviour of a group of computer scientists has been studied over a period of
time and some changes i their information seeking have been identified by Olander
(2007). It 1s noted that these computer scientists serve as informal information providers
for each other and their information seeking 1s predominantly within the department. The
results show that information behaviour that based on social and professional practices
that has changed over a period of time. Some changes are related to the computer

scientists’ research careers, while others are due to technological developments.

2.5.3 Web and Information Retrieval Behaviour

Kari and Savolainen (2003) propose a contextual model of web searching trom an
individual's perspective. Two studies by Markey (2007a, 2007b) report on end-users’ web
information behaviour. In the first part, Markey (2007a) reports that people generally

enter a small number of short search statements into online information retrieval systems.
Their searches do not resemble the systematic approach of expert searchers who use the
full range of information retrieval system functionality. The second paper (Markey,
2007b) examines current models of the information retrieval process, and emphasises that

i"formation retrieval is a complex task and involves changes in cognition, feelings, and

events during the information seeking process.
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In the course of studying the dynamics of interactive information retrieval behaviour, Xu
(2007) proposes an integrated framework that explains the mechanisms governing the
Interaction between users' cognitive states and their manifested behaviour when using an
information retrieval system. Kellar, Watters and Shepherd (2007) have identified several
web-based task categories, i.e. fact finding, information gathering, browsing, and
transactions. They report on the differences in how participants interacted with their web
browser across the range of information-seeking tasks. The result shows that participants
spent more time during the information gathering stage. Spink, Ozmutlu and Ozmutlu
(2002) study multitasking information seeking and searching on the web and they show
that multitasking 1s a common human behaviour and users may conduct information

seeking and searching on related or unrelated topics. They stress that as the complexity of
information structures and problems increases, more effective information retrieval

technologies are required to sustain etfective human information behaviours.

The importance of context in information seeking and retrieval has been well discussed
by Kelly (2006a, 2006b). She discusses various aspects of context that should be
considered when studying online information seeking. Through a longitudinal study she
shows how notion of context and usefulness of information changes over a period of

time.

2.5.4 Web Information Seeking of Different Categories of Users

Several researchers have focused on the web information seeking activities of difterent
types of users (see for example, Choo & Marton, 2003; Kim, 2005; Kim & Allen, 2002;
Lazonder Biemans, & Wopereis, 2000; Pharo & Jarvelin, 2004; Rieh, 2002; Savolainen

& Kari, 2006; Slone, 2002; Tabatabai & Shore, 2005).

Choo and Marton (2003) analyse the web information seeking behaviour of women 1n the
IT profession and suggest that a behavioural approach that links information seeking
modes (goals and reasons for browsing and searching) to moves (actions used to find and

view information) may be helpful in understanding web information seeking. Kim
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(2005), and Kim and Allen (2002) investigate how users’ cognitive (1.e., individuals’
characteristic way of organising and processing information) and affective (1.€.
emotional) characteristics influence the navigational and search behaviours on the web
among experienced web users. They note that users’ navigational behaviours. such as the
use of links, etc. are influenced by the focus control factor and that users’ search

behaviours, such as keyword searching, are affected by the emotion control factor.

Lazonder, Biemans, and Wopereis (2000) examine the effect of students’ web search
experiences for locating an appropriate website and retrieving relevant information from
that site. The results indicate that experienced users are more proficient in locating
websites than are novice web-users. However, the performance of experienced and

novice users are equivalent on tasks that required subjects to locate information on

specific web sites.

Pharo and Jarvelin (2004) present a method for analysing searching behaviour. The
method presents a new approach in information seeking and retrieval by focusing on the

search process as a phenomenon and by explicating how different information seeking

factors directly affect the search process.

Slone (2002) uses a new analysis and display tool to examine the influences ot
understanding the system and goals of end-user web searching. The results conclude that
users were highly motivated while looking for information for job-related or educational
purposes and thus, they are persistent whereas users seeking information for recreational
or personal use are not highly motivated. Whether experienced or not, when searching
becomes too difficult, they abandon it and they mostly rely on serendipity, linking, and

other tasks that are not cognitively overbearing.

Some researchers have focused on quality and relevance judgement in the context of
information seeking on the web. Rieh (2002) examines the problem of the judgement ot
information quality and cognitive authority by observing people's information seeking

behaviour on the web. The factors influencing each judgement of quality and authority
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are 1dentified in terms of characteristics of information objects, characteristics of sources,
knowledge, situation, ranking in search output, and general assumption. Savolainen and
Kar1 (2006) point out that a number of individual criteria including specificity, topicality,
famiharity, and variety are used most frequently in relevance judgements. It shows that

despite the high number of individual criteria used in the judgements, a small number of

criteria such as specificity and topicality tend to dominate.

Tabatabar and Shore (2005) argue that with recent changes in the proliferation of
information and the variety of means of retrieval, it is vital to understand why some
searchers are more successful than others. They identify that there are many different
ways information can be obtained and there is more than one web site that can be used to
reach the goal. Therefore, it 1s important to identify the strategies and attributes that will
increase the chance of a successful search on the web. Tabatabar and Shore (2005) note
that some specific actions are associated with success 1n web searching, such as, using

clear criteria to evaluate sites, having background knowledge about information seeking,

and so on.

2.5.5 Web Information Seeking in Various Domains

A number of studies have also been done on information seeking in different domains
other than information science, especially in the field of health (Ankem, 2006),
engineering (Kerins, Madden, & Fulton, 2004), law (Kuhlthau & Tama, 2001),
journalism (Attfield & Dowell, 2003), sports (Joinson & Banyard, 2002), and in everyday
life (Agosto & Hughes-Hassell, 2005). Some work on information seeking in these

domains is discussed below to show the diversity of research 1n this area.

Ankem (2006) studies the use of information sources by cancer patients with a view to
identifying the most and least used information sources, the most helptul information
sources. and to find the impact of patient demographics and situations on use of

nformation sources. The study shows that many areas of cancer patients’ use of

30



information have either been neglected or barely analysed, and thus an in-depth
understanding of cancer patients' use of information is important for developing

successtul mterventions and to inform patients better (Ankem, 2006).

A study of the information seeking behaviour of engineering and law students reveals that
information seeking is not only knowing where to find information but also includes
problem solving and evaluation of sources (Kerins, Madden, & Fulton, 2004). The study
suggests that engineering and law students can benefit from greater information literacy
training and awareness, enabling them to acquire the information skills they need to

function eftectively and efficiently in their future professional lives (Kerins, Madden, &
Fulton, 2004).

Kuhlthau and Tama (2001) report on a study that aimed to gain a better understanding of
lawyers, how they use information to accomplish their work, and the role mediators play
in their process of information seeking and use. The findings reveal that lawyers
frequently are 1nvolved 1 complex tasks that require a constructive process of
interpreting and learning. They emphasise that the mediator would offer a more uniform
system for organising and accessing files, and providing direction in filtering the

overwhelming amount of information available on electronic resources (Kuhlthau &

Tama, 2001).

While reporting on a two part study focusing on the information seeking behaviour of
football fans, and that of cancer patients, Joinson and Banyard (2002) observe that there
is a tendency for people to access information more commonly avoided in ‘real hfe’,
although in the case of football fans, the tendency to ‘bask in reflected glory’ remains
when online, while cutting off reflected failure 1s minimised. The results ot the two
studies suggest that information seeking on the web has certain similarities and
differences to off-line information seeking behaviours. The act of information seeking 1s
the interaction between the target information, the strategies employed to search, the

social environment in which the information is sought and the psychological implications

of the information on the seeker (Joinson & Banyard, 2002).
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Atttield and Dowell (2003) describe the information seeking behaviour of journalists

focusing particularly on the journalists’ information secking, personal understanding,
discovering potential content, information gathering and managing information. The
study observes work activity in the context of a series of behaviour shaping constraints
and cognitive and external resources, and discusses how these are motivated by context,

facilitated by resources, and how they enrich the journalists’ resource space.

Young urban adults’ everyday life information-seeking (ELIS) behaviour have been
studied by Agosto & Hughes-Hassell (2005) and the study shows that urban teens
preferred certain types of ELIS sources, media types, and query topics. The result shows
friends and family are the preferred ELIS sources, cell phones are the preferred method

of mediated communication and schoolwork, time-related queries, and social life are the
most common and most significant area. Overall, the results indicate a preference for

people as information sources among urban youths (Agosto & Hughes-Hassell, 2005).

2.6 Uncertainty

Uncertainty 1s a term used i subtly different ways in a number of fields, including
philosophy, statistics, economics, finance, insurance, psychology, engineering and
science”. The main objective of this section is to find out how the concept of uncertainty
has been treated within the context of information science in general, and information
seeking and retrieval in particular. . The Oxford English Dictionary'® defines uncertainty
as “the state of not being definitely known or pertectly clear; doubtfulness or vagueness”
or “the state or character of being uncertain in mind; a state of doubt; want of assurance

or confidence; hesitation, irresolution.”

From the above definition it 1s can be stated that uncertainty 1s a state of mind where one

is not perfectly clear or has a doubt or vagueness. So, the question remains what causes

’ http://encyclopedia.thefreedictionary.com/Uncertainity
" http://dictionary.oed.com
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uncertainty in information seeking and retrieval and what are the implications of such

uncertainty.

The cause of uncertainty has been described differently by researchers in the field of
iInformation science. According to Shannon and Weaver (1949) uncertainty is associated
with the communication of signals from a sender to a recerver, and it is caused by the
noise in the communication channel. Hence from the perspectives of the electronic

communication theory, the lesser the noise, the lesser is the uncertainty associated with

the communication of information.

A different view of uncertainty is held by researchers in the field of information seeking
and retrieval. Van Rijsbergen (1996) identifies seven types of uncertainty that are
associated with an information retrieval system, viz. 1gnorance, incompleteness,
undecidability, complexity, randomness, vagueness, and imprecision. Furthermore he
proposes that a logic-based model! of information retrieval can help resolve these forms
of uncertainty. However, Wilson (1996) stresses that none of the seven types of
uncertainty proposed by Rijsbergen defines ‘another type of uncertainty, that is, the

uncertainty of the unexpected.’

As opposed to the two schools of thought mentioned above, uncertainty in the context of
HIB studies 1s widely recognised as the trigger for information seeking and use.
Researchers 1n general propose that an information seeking process begins with
uncertainty and as the user proceeds through the information seeking and retrieval
process, uncertainty gradually decreases. Views of ditferent HIB researchers in relation

to uncertainty in information seeking and retrieval are discussed 1n the following section.

2.7 Uncertainty and Information Seeking and Retrieval

Uncertainty in the field of information seeking research 1s normally associated with the

experiences of the searcher. Kuhlthau (2004, p.103) defines uncertainty as ‘a cognitive

state that commonly causes affective symptoms ot anxiety and lack ot confidence’. This
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definition 1s not much different from the dictionary definition of uncertainty provided at
the beginning of Section 2.6. However, in her definition she also highlights the likely
impact of uncertainty in the cognitive state of the users which eventually leads to an
information seeking and retrieval process. Kuhlthau (1993) also proposes that uncertainty
1s a principle for information seeking. She emphasises that information seeking
Incorporates the experience of interacting thoughts, actions, and feelings in the process of
construction and uncertainty initiates the process, and anxiety and an unsettling
discomtort may be experienced in the early stages (Kuhlthau, 2004). Kuhlthau (2004, p.
92) also emphasises that ‘as knowledge states shift to more clearly focused thoughts, a
parallel shift occurs in feelings of increased confidence’. A similar view has been
expressed by other researchers, for example, by Belkin in his ASK model (discussed in
section 2.4.1), and by Wilson in his HIB model (discussed in Section 2.4.2) where the
basic notion 1s that uncertainty 1s a mental state with a gap of knowledge, and it triggers

an information need which 1n turn takes the user through an information seeking and

retrieval process.

Researchers have also proposed models to show the role of wuncertainty in an
information seeking and retrieval process. A conceptual model has been developed by
Whittemore and Yovits (1973) to show how uncertainty 1s reduced in decision making
when an information seeker goes through the process of gathering and evaluating
information. Bates (1986, p.357) proposes a model of information behaviour ‘based on
three design principles — uncertainty (subject indexing is indeterminate and probabilistic
beyond a certain point), variety (by Ashby's law of requisite variety, variety of searcher
query must equal variety of document indexing), and complexity (the search process,

particularly during the entry and orientation phases, is subtler and more complex, on

several grounds, than current models assume)’.

Wilson et al. (2000) stress that uncertainty is a useful variable in understanding

information seeking behaviour. They study uncertainty within Wilson’s problem-solving
model (1999¢) and note that the atfective symptoms of uncertainty are mainly associated

with vague, unclear thoughts about a topic or problem like what to look for, where to
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search, etc. In his model of general information behaviour, Wilson has listed a set of

factors that affect information access and use.

2.7.1 Reduction in uncertainty through information seeking and

retrieval

Kuhlthau (2004) points out that the feeling of uncertainty reaches its peak at the third
stage, 1.€., pre-focus exploration but it diminishes at the next stage i.e., focus formulation
(Kuhlthau’s six stage model is discussed in Chapter3, Section 3.2.1, p. 44). In other

words, uncertainty decreases when the searcher proceeds towards the completion of the

search process.

Wilson et al. (2000) agree with Kuhlthau that uncertainty decreases, but they also argue
that at any of the four stages (Figure 2.5) of Wilson’s model (Wilson,1999¢) 1i.e.
problem recognition, problem definition, problem resolution, and solution statement
uncertainty may arise and successive searches within the same stage, or any other stage,
may be required to resolve the problem. This work 1s significant to Kuhlthau's work and
other studies because it links decision-making situations to different stages of information
gathering and assimilation. Wilson (1999a) suggests that both Kuhlthau’s stages and

Ellis’s characteristics can be related to this model.

Uncertaint U ainey  Uncertaint
resolution rmnimion resolution

v

identification deﬁnuusoluum slatunem

Figure 2.5: The problem resolution chain (Wilson, 1999c¢)

In ‘stress/coping’ theory, stress is the result of experiencing a problem of some kind and

it may be of varying degrees, but it provides the motivation for information seeking
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(Wilson 1996). Problems may range from the immediate, urgent or highly significant to
relatively modest problems and, therefore, the amount of stress caused by these problems
varies considerably. However, information seeking may be considered as a strategy to
cope with the problem i.e., the solution of the problem, the resolution of the discrepancy:,
the advance from uncertainty to certainty. Wilson (1999b) argues that the individual
moves from uncertainty to increasing certainty and that there are stages 1n the problem-

resolution process that are identifiable and recognisable to the individual. There are four

stages 1n the whole process.

Wilson (1999¢) hypothesise that there is a successive resolution of more and more
uncertainty while a search proceeds from one stage to another; where uncertainty fails to

be resolved at any one stage, it may be resolved through the feedback loop to the previous

stage. Four stages 1n the problem resolution chain are:

1. Problem identification: this is the initial stage where an individual recognises that a
problem exists, 1.e. recognises that he/she has a problem and defines it as of a certain
type. The individual experiences a high degree of uncertainty about the problem and its

surroundings and, definitely about how to resolve the problem.

2. Problem definition: at this stage, the searcher will seek for information and by
understanding the problem or by gaining some information some of the uncertainty will

be removed.

3. Problem resolution. this stage 1s considered as the main mmformation seeking phase; the
searcher seeks to answer the questions like, What is the answer to this problem? How do [
cope with this problem? At this stage, the searcher expects that the remaining uncertainty
will be removed; however, this may not always be the case. Actions other than

information seeking may be involved 1n a full resolution of the problem.

4. Solution statement: this stage i1s used to signify any application of the solution found

and therefore come to a conclusion that ‘this is the solution to my problem’ or 1t may

involve actions to implement the solution.
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Attfield, Blandford, and Dowell (2003) discuss how writing can be understood in order to
account for understanding uncertainty associated with information need, and as a searcher

proceeds through a retrieval process uncertainty decreases. D'Ambra and Wilson (2004)

design an information seeking model for travel, for use on the web, which shows that as

users find the required information their level of uncertainty reduces.

2.7.2 Calls for further research on uncertainty in information seeking

and retrieval

The challenges associated with an information seeking and retrieval process in the
context of uncertainty have been discussed by several researchers. Kuhlthau (2004, p.8).
comments that ‘an information search is a learning process in which the choices along
the way are dependent on personal constructs rather than on one universal, predictable
search for everyone’. This statement reinforces the fact that information seeking and
retrieval 1s an individual process, and therefore 1t 1s difficult to prepare a universal search
strategy. Furthermore, Yovits and Foulk (1985) find that information may increase a

person’s uncertainty level 1n a particular situation.

Belkin, Oddy, and Brooks (1982a, 1982b) comment that supporting uncertainty 1s a
fundamental problem for information retrieval and therefore design of a system should
start at this point. Several researchers have advocated the need for further research
focusing on uncertainty in information seeking and retrieval. For example, Kuhlthau and
Ledet (1996) advocate the need for further research on uncertainty especially from the
user’s perspective, to understand the impact of uncertainty in all of its manifestations on
human information seeking behaviour. In a later work, Kuhlthau (2004, p.8) stresses that

‘the concept of an uncertainty principle as a theoretical statement needs further

development to include the users’ perspective on information seeking’.
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Similar views have been expressed by researchers in the context of web information
seeking and retrieval. Ramirez et al. (2002) argue that the existing theory and research on
computer-mediated communication (CMC) provides a limited view of information
seeking behaviour and uncertainty. Sias and Wyers (2001) explain that while information
may reduce an employee's uncertainty regarding a specific issue, subsequent events may
cause that employee to feel uncertain regarding another issue. Thus, uncertainty is a

natural and pervasive aspect of any employee's working life, whether a newcomer or a

veteran.

Nahl (2006) states that when people operate with ineffective cognitive behaviours the
attective load, such as, cognitive ambiguity, uncertainty, or information overload, is
invariably high and attracts affective behaviours that are negative and counter productive
to the searcher’s goal. For example, a searcher is cognitively disoriented if no relevant
results are produced after several attempts. Attheld et al. (2008) note that web
information seekers are frequently uncertain about the information they want and, 1n the
context of news research and writing as users proceed through cycles of information
acquisition, assimilation and use, they create and maintain personal and informal

collections of information.

Thus although there have been several studies in this area, many researchers reiterate the

need for further research on uncertainty in information seeking and retrieval.

2.8 Summary and foundations of this research

This review of literature shows that uncertainty plays an important role in information
seeking and retrieval. However, looking critically at the works of several leading HIB

researchers, one may note some similarities and differences amongst researchers with

regard to uncertainty in information seeking and retrieval.
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The review shows that unlike the views of Shannon and Weaver (1949) who suggest that
uncertainty 1s caused by the noise in the electronic communication process, and those of
information retrieval researchers like Van Rijsbergen (1996) who consider that
uncertainty can be reduced by developing an appropriate logical model of information
retricval, HIB researchers view uncertainty as a mental state of the user that triggers an

information need which subsequently leads to information seeking and retrieval.

The review shows an agreement among leading researchers, in that in the context of HIB
research uncertainty is, explicitly or implicitly, considered to be a cognitive state that is
caused by an anomaly 1n one’s state of knowledge, as suggested in Belkin’s ASK model
(1980) (see Section 2.4.1), or 1s caused by a gap in one’s knowledge about something that
triggers an information need as proposed by Wilson in his HIB model (1999a) (see
Section 2.4.2). The basic notion of uncertainty in these models i1s the same 1n that 1t
refers to a gap 1n the knowledge of something about a subject or a topic in the mind of a
person that urges them to seek information, and as a consequence once the information 1s
obtained the uncertainty disappears. This has also been the proposition of several other
HIB researchers such as Whittemore and Yovits (1973), Bates (1986), Kuhlthau (1993,
2004), and Wilson (2000). The same notion 1s reflected, although mmplicitly, in
Ingwersen’s model (see section 2.4.5) whereby he suggests that the cognitive process
involved in the information seeking and retrieval processes transforms one’s uncertainty
at the end of a retrieval process. So, it may be stated that the generally held view in HIB
research is that uncertainty is a mental state of the users reflecting a gap in the knowledge
which triggers an information seeking and retrieval process, and the gap 1s filled as

relevant information is found, and thus the uncertainty disappears as the search process

concludes.

The foundation of the present research is based on the argument that it 1s not only the gap

in the mind of a user with reference to the knowledge about a given subject or topic, but
the various complexities associated with the information seeking and retrieval process in

the electronic environment can also cause uncertainty among users. Thus, 1n this research
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conventional view that uncertainty is caused by a gap in the knowledge of the user about

a search topic is accepted, but it is also proposed that uncertaimnty can be caused by the

complexities associated with the information seeking and retrieval processes 1n the

modern electronic environment.

In other words, this research proposes that there are two major sources of uncertainty in
information seeking and retrieval in today’s electronic environment: one that is caused by
the lack of knowledge about something in the mind of users for which they search for
information, and another that is caused by the various specific information seeking

activities and the associated problems in the modern electronic information environment.

The later source of uncertainty has been has been noted by several researchers, although

not very explicitly. For example, recent studies by Nahl (2006) and Rose (2006) show

that uncertainty associated with the information seeking and retrieval process has a
significant 1mpact on a searcher’s goal and 1f relevant results are not obtained after

several attempts, users may get disoriented.

In other words, the complex activities and processes involved in information seeking and
retrieval in the electronic environment, may make the user unsure of the outcome of a
search process, and thus may add to their uncertainty. This somewhat coincides with the
view of Hubbard who defines uncertainty as ‘the lack of certainty; a state of having
limited knowledge where it is impossible to exactly describe existing state or future

outcome, more than one possible outcome’(Hubbard, 2007, p.19).

The review of literature shows that, to the best of the knowledge of this researcher, no
research has been conducted so far to study how uncertainty is caused by some specific
information seeking activities and information seeking problems. The main question to be

addressed by the present research therefore has been whether and how uncertainty 1s
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caused by, or associated with, specific information seeking activities and information

seeking problems.

With this assumption that uncertainty may be caused by one or more specific information
seeking activities and information seeking problems, the second major question to be
addressed by this research has been whether uncertainty completely disappears after a
series of information search and retrieval sessions, which is believed to be the case as per
the conventional view of the HIB community as revealed through the review of
Iiterature 1n this chapter; or does uncertainty persist even after a series of information
search sessions. Few researchers, including Kuhlthau herself, in a later paper (2006), and

Rose (2006) argue 1n favour of the later proposition.

Furthermore, some researchers mention that uncertainty in information seeking and
retrieval may have both positive and negative implications. Referring to Shannon and
Weaver (1949), Cole (1993) points out two kinds of uncertainty — desirable and
undesirable, where desirable uncertainty 1s that which 1s associated with imformation and
undesirable uncertainty 1s that which 1s associated with noise and errors in a message.
Yoon (2007) comments that the cognitive aspect of information seeking mvolves both
certainty and uncertainty related to the information need of a user. Both play an important
role for describin<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>