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| Abstract]

Introduction. This paper presents a qualitative exploration
of university students' experience of searching an online
public access catalogue. The study investigated how students
conceptualise their searching process, as well as how students
understand themselves as seekers of information.
Method. Following a search task, thirty-eight university
students were interviewed using a qualitative, semi-
structured interview design. The interviews explored students'
experience of searching, conceptualised aspects of their
searches, their information seeking strategies, confidence in
searching, and any difficulties encountered.
Analysis. The interviews were analysed using a grounded
theory approach. The analysis involved iterative review and
constant comparison of the transcripts, including line-by-line
open coding followed by a second round of focused coding.
Results. The results of the project present an emergent theory
that explores a set of conceptual patterns in students'
searching mental model of online systems, a typology of
searchers' perceptions of their information retrieval skills
(i.e., their searcher self-concept), and categorisation of types
of searchers.
Conclusion. With increased knowledge of how students
conceptualise their search process and view themselves as
seekers of information, educators and information
professionals can work more effectively with students to
search for the literature of their disciplines. Similarly, system
designers can devise interfaces that suit students' needs.
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I

Introduction

University students search for information in increasingly
complex environments, requiring them to navigate
multiple information systems and use of a range of
information sources. In exploring users' understanding of
information systems, many researchers have used mental
models (a limited, internal representation of an external
system, object, or process that is developed through
interaction and serves a functional purpose) as a way to
conceptualise users' knowledge (Holman, 2011; Slone
2002; Westbrook, 2006; Zhang, 2008a, 2008b, 2013).
However, few studies have explored how a searcher’s self-
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concept influences his/her approach to information
seeking in digital environments. This paper presents the
results of qualitative interviews with undergraduate
students engaged in searching tasks, where the students’
mental models are explored in the context of their self-
concept as searchers.

While mental models are limited to systems, self-concept
(i.e., a cognitive organizational structure that categorises
information about oneself) is broader in its application. As
individuals act on the world, and reflect and gain feedback
on that action, they develop a personal self-concept (Huitt

2004). Self-concept has a long history in personality
psychology research, including global (overall self-

concept) and multidimensional (self-concept related to
specific areas) personality traits, yet has not been
systematically explored within information science. As
students engage in university study they begin to develop
their understanding of their academic abilities: their
academic self-concept. Through continuous self-reflection

on their abilities, students also develop self-efficacy, or a
belief in their capability to exert influence over their lives
through their actions (Bandura, 1994). Mental
representations are important to consider in studies of
information seeking and retrieval, as these representations
affect behaviour, with implications for students' academic
information needs, as well as system design and
information literacy. Further, the affect of academic self-

concept on students' academic outcomes, including

academic achievement, has been well-documented (e.g.,
Marsh, 2008; Marsh and Martin, 2011).

The qualitative results presented in this paper emerged
from a larger, mixed methods study that included a
guantitative experiment to explore the effects of spelling
errors on information retrieval in an online library
catalogue (Willson and Given, 2010). The qualitative phase
of the project explored university students’ concept of
themselves as searchers, in order to contextualise the
searching tasks conducted in the experiment. While types
of academic self-concept have been studied extensively in
the field of psychology, research in library and information
science has typically focused on cognitive structures and
confidence levels, rather than on how students understand
themselves as part of the information seeking process.
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This study explored how students conceptualise their
searching process (including the shape of their searches
and their information environments), as well as how
students understand themselves as seekers of information
(including personal agency in relation to technology and
self-efficacy as a searcher). The motivation for this study
was to contribute to the growing body knowledge about of
how students conceptualise their search process and view
themselves as seekers of information, focusing on
students' voices. With this understanding, information
professionals can work more effectively with students to
search for the literature of their disciplines, and system
designers can devise interfaces that suit students' needs.

Literature review

This literature review will examine the online information
behaviour of students to provide a background of how
students seek information online using library systems, as
well as mental models that are formed through interaction
with systems that impact online searching. While mental
models have been researched to understand mental
representations of information systems, little has been
done to explore representations of the self as a searcher.
Self-concept, including academic self-concept and the
related topic of self-efficacy, will be explored as mental
representations and beliefs about oneself that are formed
through interaction with the environment. Academic self-
concept, and its precursor self-efficacy, are discussed as
areas that may influence students’ library catalogue
searching.

Overview of student online information
behaviour

Information behaviour incorporates a multitude of
activities and interactions, including environments,
personalities, motivations, emotions, technology and
culture. People seek information to reduce uncertainty
about, and make sense of, the world (Case, 2012). The
motivations for finding information include objective
motivations (to solve specific problems or make decisions)
or subjective motivations (where information is needed to
address missing knowledge or reduce anxiety) (Case,
2012). Emotions are also closely linked to individuals'
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subjective experiences (Nahl, 2007). With so much
complexity, information behaviour research must address
multiple perspectives.

Students have specific requirements for information
gathering imposed by their instructors, where the student
has not selected the topic and may know little of the
background needed to understand the relevant literature.
Gross (1995) describes this imposed query as an
information need given to someone else to satisfy. Not
only are students expected to interpret the query, they
must gather materials, evaluate relevance and properly
cite what they use. Students must also navigate myriad
proprietary databases alongside the library's catalogue. So
while students may have a lot of experience seeking
information online using a variety of different tools, often
their assignments require online information seeking
using specific resources.

Online searching is difficult for many students (e.g.,
Griffiths and Brophy, 2005) who typically use rudimentary
search strategies. Malliari and Kyriaki-Manessi (2007)
examined library catalogue transaction logs and found
users employ few advanced search features. Other library
catalogue researchers have noted short queries, simple
keyword searches and rare use of Boolean (Lau and Goh
2006; Novotny, 2004). Library catalogues were originally
designed for expert searchers, but these still require
advanced knowledge of the types identified by Borgman
(1996): conceptual knowledge of information retrieval;
semantic knowledge search implementation; and,
technical knowledge about skills and syntax.
Unfortunately, students may not understand these key
elements.

Personal characteristics also influence students' searching
(Heinstrom, 2005). Novotny (2004) found that students
with particular domain knowledge had more successful
searches than those with no background. Tabatabai and
Shore (2005) found that students with more years of
university completed had more successful searches. Affect
also has a major influence on students' behaviour,
including how and what they search, and how they judge
their search results (e.g., Given, 2007; Parker and

Berryman, 2007).
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Students also search for information in their personal
lives, often with different requirements for the quality,
source and extent of the information retrieved than for
academic work. Students' personal searching using
systems external to the library (e.g., Google) has an impact
on library-related search strategies and their expectations
of library catalogues (Novotny, 2004). For example, a
student may presume that a keyword search in the library
catalogue will function in the same way as a keyword
search in Google, even though both systems have unique
features that may not apply universally. While there are
similarities between search engines and library catalogues,
the latter are more complex systems; the advanced
knowledge and skill needed to construct effective search
strategies in library catalogues (as well as proprietary
databases) have resulted in robust offerings of information
literacy instruction sessions over the last few decades, as
well as a large body of research on students’ information

literacy needs (e.g., Ellis and Salisbury, 2004; Novotny,
2004; Patterson, 2009; Pinto, 2010).

Mental models

Much of the existing research, however, does not
acknowledge the link between students' own ideas about
searching practices and their identities as searchers, which
they have developed through the use of various search
tools. These experiences create mental models of
information and information systems, which are then
applied when searching for library resources. Mental
models have been defined in many ways, over many
decades, particularly in psychology. Norman (1983, p. 7)
discussed mental models as internal representations
resulting from interaction with the external environment,
human beings, and technological artifacts. While rarely
technically accurate, these models are functional,
predictive, explanatory, and evolving; however, they are
limited by an individual's technical background, previous
experiences, and the structure of the information
processing system. Zhang (2008b, p. 2087) notes that
library and information science researchers typically
define mental models as ‘people’s mental representation
of information objects, information systems, and other
information related processes', Westbrook (2006)
identified Doyle and Ford's (1998) definition of mental
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models as being the most appropriate for information
studies. Their definition states that a

mental model of a dynamic system is a
relatively enduring and accessible, but
limited, internal conceptual representation
of an external system whose structure
maintains the perceived structure of that
system (Doyle and Ford, 1998, as cited in

Westbrook, 2006, p. 565).

From these definitions a mental model can be viewed as a
limited, internal representation of an external system,
object, or process that is developed through interaction
and serves a functional purpose.

In studying undergraduates’ mental models of the Web,
Zhang (2008b) found that only a few students had no
mental model; most had a mental model that they could
articulate with varying degrees of sophistication. In a
further study using MedlinePlus, Zhang (2013) found that
students have an archetypal mental model of systems,
which they then modify to make a mental model of a
specific system; a number of cognitive, emotional, and
behavioural developmental processes occur with mental
models as students interact with a system. Wang, Berry
and Yang (2003) describe users' experiences with search
engines as informed mostly by trial and error, which may
never lead to correct mental models that can be applied to
other systems.

Mental models also have an impact on searching. Zhang
(2008a) found four categories of mental models emerged
in students' searching, which led to different performances
and feelings as they used the Web. Those with different
mental models varied in the amount of time they spent on
searches and how search strategies were used. Slone
(2002) found that goals and mental models work together
to determine search strategies and information sources
used, as well as how long searches last, the number of
resources used and browsing behaviours. Makri and
colleagues (2007) found that masters students used their
understanding of search engines to infer how to search
digital libraries, however, a lack of understanding about
access restrictions and the system's search functions led to
risk-averse and trial-and-error behaviour, respectively.
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Holman (2011), when looking at first-year undergraduate
students' views of the relationship between keywords and
results, found that those with more definite mental models
used more complex search strategies, though few students
were successful in their searching. Similarly, Brandt and
Uden (2003) assert that without clear mental models of
search engines, novices are likely to fail at information
gathering.

Self-concept
Academic self-concept

Self-concept is ‘a cognitive schema that organizes abstract
and concrete memories about the self and controls the
processing of self-relevant information’ (Campbell, 1990,
p. 539). Self-concept has been explored extensively in the
field of personality psychology as both a global (stable)
trait and as a multidimensional (multi-component) trait.
As self-concept is formed through experience and
interpretation of the environment, it is affected by
reinforcements, evaluations of others, and attributions of
one's own behaviour (Marsh and O'Mara, 2008); it is
useful, as it can explain and predict actions (Shavelson
Hubner, and Stanton, 1976).

A multidimensional view of self-concept is not mutually
exclusive with a global trait view (Marsh and O'Mara
2008); however, self-concept can vary according to
context. Academic self-concept has been studied
extensively using a multi-dimensional hierarchical model.
Academic self-concept is related to academic achievement
(Marsh and Martin, 2011) and content-specific
components of academic self-concept have correlated to
academic achievement in the same content area (Marsh
1992). In addition to academic achievement, academic
self-concept is also related to other educational outcomes
such as course selection and educational aspirations
(Marsh, 2008). As academic achievement is related to
academic self-concept, self-concept becomes an important
aspect to understanding individuals' academic lives.

While there is some research on how aspects of self-
concept affect online searching (e.g., Hupfer and Detlor,
2006), there has been no discussion of the information
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seeking dimension of academic self-concept. How
individuals view themselves as searchers for or users of
information is a gap in the current discussion of academic
self-concept. Information behaviour is prompted by
individuals' needs and those needs exist within the context
of the person, the person's roles and the environment
(Wilson, 2000). Existing within the context of the person
means that the whole person, including self-concept,
affects one's information seeking behaviour. In fact,
Franken (as cited in Huitt, 2004, para. 3) states,

[T]here is a great deal of research which
shows that the self-concept is, perhaps, the
basis for all motivated behavior. It is the
self-concept that gives rise to possible
selves, and it is possible selves that create
the motivation for behavior.

Examining individuals' fundamental beliefs about
themselves is an important part of the person-centered
approach to information behaviour research.

Self-efficacy

Related to self-concept is self-efficacy. Self-efficacy is
defined as ‘people’s beliefs about their capabilities to
produce designated levels of performance that exercise
influence over events that affect their lives' (Bandura
1994, p. 71). Pajares (2002) states that social cognitive
theory (including self-efficacy), is rooted in human agency,
where individuals have self-beliefs that allow them to
control their lives. Though information on the self comes
from many sources, self-efficacy depends on cognitive
processing of that information. In using information,
individuals determine the extent to which they believe they
have mastery over their lives. While academic self-concept
and self-efficacy share many traits, they are separate
constructs and self-efficacy is a precursor to academic self-
concept (Bong and Skaalvik, 2003; Ferla, Valcke and Cai
2009).

Self-efficacy varies along the dimensions of magnitude,
strength and generality (Bandura, 1977). In magnitude,
individuals' efficacy expectations may be limited to
particular levels of task difficulty. In strength, individuals'
expectations vary between strong and weak, affecting
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persistence in coping efforts. In generality, individuals'
experiences may contribute to an overall sense of efficacy,
beyond the specific situation, while others only pertain to
certain circumstances. Fletcher (2005) cites studies in the
domains of academic performance, computing and
Internet use, which demonstrate validity of self-efficacy
levels in specific task domains, indicating that self-efficacy
has both global and specific aspects.

Self-efficacy is explored in many studies on information
seeking and computer use. Ren (2000) defined self-
efficacy as students' ability to feel capable of conducting
electronic searches to retrieve relevant information, and
noted higher levels of self-efficacy among frequent library
database users. Ford, Miller and Moss (2001) linked
Internet-based information retrieval failure on low self-
efficacy: an inability to maintain control; an inability to
find one's way; and, an inability to stay on target and avoid
getting lost. Fletcher (2005) cites evidence that self-
efficacy is related to increased probabilities of individuals'
success in academic and computing tasks. Self-efficacy is
included in Wilson's model and is related to the model's
activating mechanism through its association with
risk/reward theory (Wilson, 1997). Wilson (1997, p. 563)
guotes Bandura's assertion that ‘the strength of people's
convictions in their own effectiveness is likely to affect
whether they will even try to cope with given situations.’
Investigating self-efficacy in relation to information
behaviour is important to understanding the reasons
searchers behave as they do and to understand searchers
as individuals, with varying personality characteristics.

This literature review examined students' online
information behaviour, mental models of online
information systems, academic self-concept, and self-
efficacy to examine how students search and the mental
representations they make of systems and themselves. The
next section will describe the design of the current study
that examined how students conceptualise their search
process and view themselves as information seekers.

Method

This paper presents findings from qualitative interviews
designed to explore university students' conceptions of
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their searching and search behaviour. This study was
inspired by Varnhagen et al.'s Spelling and the Web
(200Q9) project, which examined children's and university
students' responses to misspellings when unable to
retrieve desired information. Designed as a mixed
methods study, combining an experimental design with
grounded theory, this research included a pre-search
checklist, an online search task, and a qualitative, semi-
structured interview with each student participant.
Findings from the experimental search tasks are reported
separately (Willson and Given, 2010); this paper focuses
on the results from the qualitative interviews. A grounded
theory approach was used for data analysis, resulting in an
emergent set of findings related to students' mental
models of searching and personal self-concepts. Details on
the design of the qualitative phase of the research are
presented here, followed by the study results.

Participants

A variety of methods was used to recruit students,
including posters, listservs, classroom announcements and
introductory psychology participant pools. The
convenience sample consisted of 38 students (6 graduates
and 32 undergraduates). Students came from a range of
academic disciplines, including Science (45%), Arts (18%),
Engineering (13%), Education (11%), Physical Education
(11%), and Open Studies (3%). There were 24 females
(63%) and 14 males (37%), who ranged from 18-59 years of
age (with a median age of 19.5 years). English was not the
native language of several students; also, one student had
significant vision impairment. Ethics approval was
obtained from the university's research ethics board prior
to data collection. Students were assigned pseudonyms to
protect their confidentiality as participants in the study.

Interviews and search tasks

Participants participated in a semi-structured, qualitative
interview (which lasted up to 25 minutes) after completing
the experimental phase of the study. This approach to
study design used a ‘concurrent nested strategy’ (Creswell
2003, p. 218), which gathers quantitative and qualitative
data simultaneously. The experimental phase of the study
included a pre-search checklist and a series of search
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tasks. The checklist obtained participants' demographic
information, as well as their comfort using computers,
level of experience in online searching, and confidence in
search abilities (using Likert scales). Participants were
separated into two groups, the easy spelling group and the
difficult spelling group, and given search tasks that
consisted of four separate searches for specified search
terms in the university library's catalogue. The level of
spelling difficulty was the independent variable. The
search terms that were given to the easy spelling group
were at approximately a 10th-grade or 15 to 16 year-old
reading level, as determined by the Flesch-Kincaid reading
level, and included: lemming, civilian, Bolivia, and
Sigmund Freud. The search terms given to the difficult
spelling group came from lists of commonly misspelled
words or are orthographically impossible in English and
included: ptarmigan, millennium, Qatar, and Michel
Foucault. (The results of the experimental phase are
reported in Willson and Given, 2010.)

While the search tasks were used to examine search
behaviour, interviews were used to discuss with students
(a) their experience with the search tasks, (b) how they
conceptualise the components of their searches, and (c)
how they evaluate their actions, particularly related to
problem solving. The semi-structured interview questions
were created using research tools from the literature that
explored Web searching (Slone, 2000; Varnhagen et al.,
2009) along with new questions designed for this study.
The questions were used to follow up with participants
about how spelling affected their searching and particular
actions they took during the search tasks, and to explore
previous experiences in students' searching. The
interviews provided a rich dataset for all 38 participants,
as these explored participants' confidence in their
searching, any task-related problems, their experience in
searching the library catalogue, and whether spelling
affected their searches. In addition to the interview
guestions, aspects of the participants' searches that were
noted during the search task were discussed with
participants. The interviews and search tasks were
recorded using Camtasia, a screen-capture program that
also records audio.

Analysis
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The interviews were transcribed verbatim and then
analyzed using a grounded theory approach where the
researchers reserved a priori judgments about the data
and looked for emergent concepts through a close reading
of participants’ words. The analysis involved an iterative
review of the transcripts and use of the constant
comparison method. In the open coding procedure that
followed initial, line-by-line coding, descriptive terms were
used to categorise what was happening in the data and
short analytic labels were used (Charmaz, 2001; Charmaz
and Bryant, 2008). A second round of focused coding was
then undertaken where the most frequently appearing
initial codes were used to sort and synthesise the data
(Charmaz, 2001). These concepts were then amalgamated
into overarching categories, from which the resulting
themes emerged; these are outlined in the sections that
follow. In this way participants' responses were examined
in an exploratory manner. With an emergent qualitative
research approach, the literature was used at the analysis
stage to illuminate the findings coming from the
participants. The themes that emerged were analysed
through literature from psychology and library and
information science, particularly self-concept, self-efficacy
and mental models of searching.

Results and discussion

The data provide emergent, exploratory findings that point
to two major themes relating to students' searching
behaviour and attitudes, as informed by several data
categories: searching mental model (including search
shape and students' conception of information) and
searcher self-concept (including relation to technology
and self-efficacy, as well as searcher type). Searching
mental model was the code used to describe aspects of the
participants' discussion as mental conceptions of students'
searching came out through the interviews. Searcher self-
concept was the code used to describe discussions of
students' self attributes as a searcher, leading to a robust
exploration of searcher types across the set of participants.
The first author has a background in psychology and an
understanding of the themes that emerged, which are
psychological in nature, were influenced by literature in
the field of psychology. The discussion that follows
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explores all of these elements, with figures included as
visual representations of the analysis.

Searching mental model
Search shape

The phrase search shape is used to describe the students'
conception of their search progress and was represented
by broadened, narrowed and interlaced shapes. Described
in very visual terms, all participants stated whether less or
more information was retrieved and whether that
information was closer to or further away from their topic.
Their statements about search shape depend on their
conception of information and how it is organized, as well
as their internal motivation to find quality resources. In
particular, students discussed the relatedness of one topic
to another, i.e., broader, narrower and related terms, when
discussing search shape and as their search conceptions
moved from less to more definite.

Broadened. Here, the shape of a search begins with a specific
idea or keyword (e.g., from an assignment) and expands to
include more information. Once a wider array of information is
retrieved, students evaluate that information against their
information need. Broadening is undertaken by some students to
ensure that they have not missed any information that might
have been excluded using a narrower search. It is rarely used as
a final search shape, but often used during the student's initial
exploration. Some students were unsure of how to broaden,
stating that they simply added more terms to their search to get
more results (i.e., indicating that some students were unaware of
the effects of their actions). The idea of a Broadened Search
Shape is illustrated by first-year undergraduate student Han's
discussion:

If I'm looking up the name of some kind of
drug ...if I sort of know what it does ...l can
sort of go...one step above it [to] find
something. Like, suppose the drug is an
analgesic [I'll search and] see if that comes

up.

Narrowed. Here, the search begins with a broad
exploration of the topic; once a better understanding of the
topic is gained, a more focused search is made to increase
precision. Some students rely on technology to narrow the
information retrieved, while others prefer to narrow the
results themselves. Many participants discussed this
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narrowed search shape. Jason, a 19 year-old
undergraduate science student, discussed his approach
with search terms:

I go to advanced search and then you
usually — it narrows it down because you
can combine phrases and words. So you
can look for particular things you're
interested in.

Arianna, a 24 year-old open studies student, discussed her
use of specific library catalogue features:

I searched for a specific topic and |
narrowed it down, the language, to English
and then I narrowed it down to Subject
instead of Any field, so I think I pretty much
narrowed down the subject and then there's
quite a lot of — the search that | need is
actually in there.

Interlaced. Here, the search shape is repeatedly broadened
and narrowed as the topic becomes more defined.
Students who preferred an interlacing approach to
searching discussed their search attempts as several
searches within a larger search, i.e., the exploration
process as a series of broadening and narrowing (see
Figure 1), rather than simply going in one direction. Here,
initial searches inform later searches and work together as
part of a complex process. The interlaced search shape can
take place within one search system or across many
systems. Eunice, a mature student, discussed her search as
a process rather than a single search. Eunice's search
exemplifies an interlaced search shape:

A lot of times I've end[ed] up with zero
items, but, you know, | go back and
broaden the net and go at it again.
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Search
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Figure 1: Interlaced search shape

The interlaced search shape examines searching as a series
of broadening and narrowing searches that inform
subsequent searching. Rather than a repetition of modified
searches, which come closer to the desired search (and
which tend to be explored in many studies of search
behaviour, including Shute and Smith, 1993; Wildemuth
2004), interlaced searching is not linear. The results from
the broadened and narrowed searches give feedback to the
searchers, informing them about topics, how topics are
connected, offering possible wording choices, exploring
information available on topics, and how they might
change their search the better to access information.
Interlacing is a more complex and robust approach to the
searching activity than is typically explored in information
science studies of searching practices. Similar to Bates's
(1989) evolving search (discussed with the berrypicking
model), an interlaced search is continually modified, using
feedback from previous searching: a series of broadened
and narrowed searches used to answer a particular query.
To modify a search effectively (e.g., broaden, narrow or
change focus), a searcher must have some understanding
of the trajectory of their search. Thatcher (2006) discusses
search strategies such as broad first in which general terms
are first used or safe player in which specific terms are
used first. Searchers first formulate a query and then
examine the results to determine if the information need is

http://www.informationr.net/ir/19-3/paper640.htmI[10/10/2014 2:13:17 PM]



Student search behaviour in an online public access catalogue: an examination of 'searching mental models' and 'searcher self-concept'

met. If the need is not met the search results are used as
feedback to modify the searches. Thatcher focuses on
specific search strategies in an online search environment,
while Bates' berrypicking focuses on the overall search
process. The interlaced search strategy that emerged in
this study is unique in that it specifies a particular type of
searching within the overall search process.

Conception of information

As students progress as searchers and information users,
their conceptions about information develop and change.
In the students' interviews, the ways that information
relates to specific academic topics, as well as the specifics
of design and use of information systems, were discussed.
Though students may not be cognizant of their own
information conceptions, these do affect search behaviour.
Conceptions of information can be at the topic or system
level; they can vary in their level of complexity and
abstraction and may be modified through search activities.

Information relation. This view is the understanding of
information as it relates to a particular topic, including
factual knowledge about the topic, vocabulary and inter-
relatedness with other topics (see Figure 2). Factual
knowledge of the topic is a starting place for many
students. As students become more experienced in a
knowledge space, they begin to understand that the
vocabulary used can vary and that the language used to
describe the topic is important to searching. Liam, a
second-year undergraduate student, used his topic
knowledge of Qatar to find add words to his search to find
its correct spelling:

And then for the Qatar, | thought I knew
how to spell it so I didn't think | needed to
go anywhere else but nothing was turning
up, so | had to go to the other search
engines and put in other related words like
‘Middle East' or something like that.

Students also see how topics interconnect to broader,
narrower and related topics.

Taya, a fourth-year graduate student, discusses the
importance of categories to her search, indicating the
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importance of knowing how information is related within

the organizational system:

Some of the topics [for courses] were so

broad, some were so narrow [so] | had to
make sure | found the right category, that
the site grouped them with, so | can search

properly. So it was all about, for me,
learning about how they categorised it.

Figure 2: Composite of information relation
from several participants - understanding
how on a topic such as Qatar contains
multiple aspects and it is related to other

topics>

Figure 2 shows the movement between broader and

narrower topics; having information about one topic can
lead to information about the broader or narrower subject.
It also demonstrates how facts can be entry points into the
topic itself. Knowing something about Qatar, for example,
helped students find the correct spelling of the word and
further information on the topic. Some students searched

for Qatar (with various spellings) and Middle East.

Knowing that Qatar is located in the Middle East gave
students access to the information about the topic that
they were unable to find by searching with the misspelled
country name. Knowing facts about the country then gave
students some context and further understanding of the
topic and what was related to the topic (e.g., knowing that
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Qatar is in the Middle East and Saudi Arabia is in the
Middle East helps searchers to understand the topic and
its context).

Information systems. Understanding the organization of
information systems can come from having knowledge of a
particular information system (e.g., the university library's
catalogue) or understanding the overall framework of a
general type of information system (e.g., online public
access catalogues). Inexperienced students may not see the
difference between online resources; however students do
see a difference between print and online resources (see
Figure 3). Over time, and with experience, an
understanding develops of how different systems work and
what actions can be taken to achieve desired results. Liam,
a second year undergraduate science student, discussed
his understanding of search engines and how he can use
different resources for different purposes:

[T]hroughout school I've learned to use
different search engines and which one's
better and which one's too broad and which
one narrows it down more, or gives you
suggestions for other searches, like Ask
Jeeves.

Students may or may not understand how different
information systems are related and how they form an
overall framework. Students may over-generalise
knowledge of one system by trying to apply it to another.
Understanding how proprietary databases, library
catalogues and the World Wide Web are related and how
they are different (including how those differences will
determine how that information should be accessed and
used) is a complicated process. While many students
referred to the library catalogue, databases and the World
Wide Web as ‘the Web' or ‘online’, some students
understood that online information comes from many
different sources. Jeremy, a third-year undergraduate
engineering student, discussed the library catalogue
searching he did for the study in comparison to the world
of information:

Well, I don't think that I could say that I
came close to all of the topics, on anything
that | was searching for in the library. And

http://www.informationr.net/ir/19-3/paper640.htmI[10/10/2014 2:13:17 PM]



Student search behaviour in an online public access catalogue: an examination of 'searching mental models' and 'searcher self-concept'

I mean that's just the library resources,
too. There would be Web pages about
lemmings and Freud and...

: Internet
: (e.g. VoIP, e-mail, etc.)
1
1
i World Wide Web
1
i | Union OPAC
1
1

Total i

Information — i

World ]
i
1
1
1
1
L

i Offline Information World
( Students make a distinction
between online and offline sources &
[e.g. print books, print archival
records, people, etc.])

Online
Information
—  World

(Many students make
no distinction
between sources)

Figure 3: Example of information systems —
how many students perceive the organization
of the overall framework of information.

The largest box in Figure 3 represents the entire world of
information including all formats. The offline information
world box (small dashes) represents information found in
physical formats; typically, students do not have difficulty
distinguishing between these. The format and the paratext
provided by that format present students with information
needed to make distinctions. The series of smaller boxes
within the figure represents online information. Many
searchers do not make distinctions between the different
aspects of the online information world (a database, a
search engine or a Website). The move toward making
online information seamless (e.g., discovery tools) and the
increasing numbers of online resources (e.g., databases
include conference proceedings, magazines, newspapers,
etc.) make it difficult for students to understand what they
are accessing. This can make it difficult to determine if the
source relevant.

Understanding how searchers conceive of how information
organization is important to understanding how people
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search. For example, if searchers know how major and
minor subject headings are structured, they will
understand the vocabulary used to describe a work and
that the minor subject headings can be used in
combination with other subject headings to search for
specific aspects of the work. Bates (1989) discusses change
in search queries, snoting that learning more about the
topic or how the topic is organized while seeking
information changes the path of the search. An evolving
search is based on the idea that the search changes as new
resources are found and new understanding is made of the
topic. Bates also discusses the importance of helping
searchers to create a mental representation of the
information system. Savolainen (2002) discusses the
importance of knowledge and skills in turning inherent
abilities into competence once action is taken. Specifically,
knowing how networked information sources are
organized is a requirement for network competency. While
conception of information (i.e., understanding how
information is organized) has been acknowledged as
important to searching, few models of how this affects
searching have been proposed.

This section described the mental models students
developed of their searching. The next section describes
the mental representations students developed of
themselves as searchers.

Searcher self-concept
Relation to technology

As searching for academic and personal information is
heavily dependent on technology, the lines between
searching and technology use can become blurred. Many
students expressed a preference for particular types of
technology or sources, indicating that they are (becoming)
familiar with these. As students gain experience, they
change their understanding of how technology works and
of their own uses of that technology. Technology is what
allows the cognitive understanding of the information
environment to interact with that information
environment. Students position themselves in relation to
technology in many ways, including technology use,
technology reliance and technology expectation.
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Technology use. Students described the technologies they
used, their levels of confidence and their motivations,
providing insight into whether technology was used as
intended or in creative ways. While related to students'
knowledge of technology, the concept of Technology Use
examines the varied actions students take with technology.
Richard, a fourth-year undergraduate student, describes
using online searches in a very straightforward manner
using keywords:

Well, if you know about it you can put more
words that you know that relate it. But,
well, in a sense it also works the other way
too because if you know exactly what it is
you don't need too, sort of poke with a stick
you just put in the right keyword and you
can find it. So you can't say generally how
you search depending on how well you
know, but it does change the way you find
it, though.

Stella, a first-year undergraduate student who is familiar
with online searching uses one of the sources she
frequently uses in a novel way:

| often use Google as a dictionary. Well, at
least for spelling, just because I find if you
use an online dictionary you have to type it
in correctly spelled, pretty much, before you
getit.

Technology reliance. This view explores how much
students see technology as the actor in the situation,
ranging from relying on technology as a guide or friend
that performs the search, to seeing technology as a tool to
be wielded. Three participants, all discussing Google,
showed a progression from technology reliance to
technology use. Huang (a novice searcher, reliant on
technology) had this to say:

Yeah, Google's my best friend. Google and
Wikipedia.

Rather than complete reliance, Han, who searches the
Internet everyday, describes services Google provides as a
convenience:
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Like sometimes with Google you just type it
in wrong and then it comes up with a link
that just takes you to there so you don't
have to type it in again. It's pretty
convenient.

June, an experienced searcher, uses Google as a tool that
provides more information in her decision-making
process:

Google's good for that because you can spell
it sort of correct and it'll tell you, it'll give
you one or two forms and you can read the
descriptions — this is completely wrong and
this one's right.

Technology expectation. This view examines students'
expectations of technological features based on their
needs, past experiences and understanding of systems.
Technological expectations range from specific ideas to
solve specific problems (practical expectations) to hopes
for the future where technology would perform more tasks
(idyllic expectations). Andrea, an 18 year-old biological
sciences major, wanted the library catalogue to provide a
summary of the books contents:

The catalogue, the library catalogue. They
don't have just a general summary. That
would help a lot if they had summarized
some of the books and what they had in
them.

Expectations of technology were often expressed as
frustrations with the current situation and a desire for
technology to behave differently. Cory, a 20 year-old
drama major, commented:

And | also | was saying about the
Amazon.com, where you can see inside the
books. That would be quite an interesting
feature for some of them because it's so
frustrating sometimes when you go all the
way up to the fifth floor, wherever, there's
two sentences onit...

Searchers' views of how they interact with technology are
important as so much searching is mediated by
technology. Savolainen (2002) discusses network
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competence as a part of information literacy with four
requirements: awareness of networked resources and how
they are organized; use of information technology tools;
evaluation of information; and, computer-mediated
communication. Network competence is similar to
relation to technology in that it examines searchers’
understanding, use of and beliefs about technology,
particularly online. Savolainen then discusses network
competence within a social cognitive model in which
perceived network competence is related to self-efficacy,
outcome expectations, experiences of information seeking
and affect. The model suggests that all these aspects are
interconnected; information seeking is affected by
searchers' perceived network competence as well as their
perceived self-efficacy in relation to network competence.

Self-efficacy as a searcher

Self-concept consists of three parts: self-efficacy, self-
esteem, and stability of the self (Luhr, 2005). Students’
sense of agency in the information seeking process was
central to their self-concept. When examined as a whole,
students' comments reflected their beliefs in their ability to
exert influence over their searching. Self-efficacy emerged
as a theme as students positioned themselves as agents of
action or objects on which action is enacted. Ainsley, a
first-year undergraduate student, stated:

I can usually figure it out. I'll work for a
while and do it from a lot of different angles
so | normally get it.

Noah, a fourth year undergraduate student, discussed his
experience |

ooking for information for an assignment as a somewhat
passive observer:

‘Cause like the other day I had to go and find
some books and I had to go talk to the
librarian, and I had like already tried
searching and I had found a couple of books
already and | knew where they were but
they didn't relate really to what | was
looking for. And then when | got her to
search it for me, she was like typing in all
these different symbols and | had no idea
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what she was doing ...

Self-efficacy also varied in magnitude and strength. For
example, students discussed aspects of their searching
(e.g., how many pages they would review find information
or how long they would spend on searching). Wadiah, a
nineteen year-old biology student, provided this example:

Like you know how you said the first one
ptarmigan? That was like, “Maybe I'm
spelling it right, maybe I'm not.” I wasn't
even sure — until I'm sure, | satisfy myself. |
would keep searching it. | don't care how
long it would take me but | will make sure |
find the right one.

Both self-concept and self-efficacy are constructed through
processing information based on several information
sources. Self-concept and self-efficacy are constructed
through self-reflection. As its inclusion in Wilson's (2000)
model indicates, self-efficacy is a useful concept when
examining information behaviour. Han, a first-year
undergraduate, knows there are library resources that are
best to use but does not have a strategy to find them:

Well usually if I get a whole bunch of results
I sort of just get lazy and | just look on the
first page and find 2 or 3 that seem to fit
and | go from there. And if | need more
information then I can search something
more specifically.

Searcher types

When examining the themes related to searcher self-
concept, three types of searchers emerged: the scattered
searcher, the settling searcher and the shrewd searcher.

Scattered searchers are disorganized, inexperienced and come to
searching without a plan. Their emotions may be desperate or
indifferent, unsure or uncaring. They also tend to be nervous
about using technology, unsure of what it does or how to wield
it. Melanie, a second-year undergraduate student, when asked
how she searches for unfamiliar information said,

Yeah, then | phone my boyfriend, ‘cause he
can navigate the Internet much better than
I can. Hung, a first-year undergraduate
student, is one example. When asked about
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how he is able to find information on
unfamiliar topics he responded, It's kind of
a toss, it's pretty much based on luck,
really.

Settling searchers are repetitious searchers. They tend to
have experience but that experience dictates their search
strategy. Settling searchers will use the same resources
and the same strategies from successful past searches,
even if those resources or strategies are inappropriate for
the current task. Corrina, an 18 year-old undergraduate
arts student, demonstrates a reliance on top-ranked
results:

Yeah, if | see something, say, on the first
page that | know will help I'll just — I'll
usually if I go to it and it's helpful, I'll take it
and | won't spend more time looking for
other stuff that might be a little more
helpful if that has all the information | need
then that's good enough for me.

They may be overly reliant on technology to do the work of
finding information. These searchers are comforted by
familiarity and overly confident about the value of their
usual resources. Carrie, a 20 year-old undergraduate
science student, illustrates not only a preference for using
a familiar resource but a resistance to using what is less
familiar or more difficult to use:

I'm not a big fan of going into the library
catalogue. I'm not going to lie. Usually
whenever we have to use if for alab or a
paper, I'm like, 'Aww, really? Do we have
to? It has to be peer-reviewed and we can't
just Google it?'

Shrewd searchers are adaptive. They have a fair amount of
experience that they adapt to different situations. They will
try a mix of resources and strategies, as appropriate for the
situation, and use feedback from searching to inform next
steps. Sunil, a 22 year-old graduate student, discussed how
he would use different sources to explore unfamiliar
topics:

So basically, I mean, I think I should think
about if this [is] something not familiar to
my field, I will actually first spend some

http://www.informationr.net/ir/19-3/paper640.htmI[10/10/2014 2:13:17 PM]



Student search behaviour in an online public access catalogue: an examination of 'searching mental models' and 'searcher self-concept'

time on Wikipedia or something like that
and maybe read that article or find more
and then they will have some references for
articles on that topic, so | probably come
back to the Website and find if there is
anything that they have on the Website.

They are confident and see technology as a tool to be used
to accomplish information goals, rather than a panacea.
Shrewd searchers tend to have a better conception of
information systems and can use these more adaptively.
June, a 26 year-old graduate student, talked about the
different types of information you can get from different
sources and how she uses these effectively to meet her
needs:

I think what | do a lot when I'm journal
article searching is I like to go through the
references at the back, so that's another
source that you don't get when you're on
the Internet, in the books of course you
don't get that, whereas if you can download
the journal article you can find a lot of
great sources just by looking at what they
sourced.

Searchers have been discussed in many ways. In earlier
research it was often systems, rather than searchers, that
were studied (see Case, 2012). This system-oriented view
of information behaviour loses the complexity of what
searchers actually do, focusing on what searchers do in
constrained situations with specific, formal information
resources rather than naturalistic search behaviour.

Searching mental model and searcher
self-concept

In discussing their experiences, students' searching mental
models (their conceptions of the information world) and
their searcher self-concept (their conceptions of
themselves acting in the information world) emerged. Part
of the student search behaviour discussed in the interviews
could be classified under search shape, conception of
information or relation to technology. These were the
conceptual models students used to describe the
information environment. The other parts of student
search behaviour discussion could be classified under
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relation to technology and self-efficacy. These were how
students described their personal interaction with and
feeling about searching for information, and how the
students conceived of themselves as searchers. Discussions
of searching ranged from very certain, with clearly
delineated aspects of behaviour and knowledge, to very
tentative, with limited behaviours and a vague sense of
understanding. Experienced searchers, with more
education, discuss their searches clearly, indicating more
defined mental models and conception of self as a
searcher.

As the focus of the interviews was on academic information
searching, searcher self-concept was conceived as a
content-specific dimension of academic self-concept and
the discussions centered on students' academic searches.
The multidimensional hierarchical model is useful in
understanding this concept, as this self-perception is part
of a larger dimension (academic self-concept), which in
turn is part of the overarching self-concept. The proposed
searcher self-concept is important to individuals’
searching for academic information, yet is only one small
part of individuals' conception of themselves.
Understanding an individual's self-concept as it relates to
a specific task is important to understanding the person-
in-context.

Conclusion

Two major themes emerged from the interviews with
university students about their searching. Searching
Mental Model was discussed as containing both students’
perceptions of the shape of their search and their
conception of how information is organized and works
within systems. In library catalogue-user studies search
activities have typically been characterised in terms of
discrete actions, with few examining the overarching
mental models of those actions. This study examined those
overarching mental models. The contribution that this
study makes is the proposal of searcher self-concept as a
specific type of academic self-concept, relating to students'
view of their agency in relation to technology and their
self-efficacy as a searcher. In addition, this study also
proposes three types of searchers: scattered, settling, and
shrewd. As self-concept may be the basis for all motivated
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behaviour, this helps us to understand why searchers seek
information in the ways they do. The results discussed
here, while limited to this study, give empirical evidence
that further exploration is warranted on searcher self-
concept. Academic self-concept has been a rich area of
study in which many specific areas of content have been
confirmed. The idea of an academic self-concept should
also be considered in relation to Wilson's revised general
model of information seeking behaviour, especially in
relation to Wilson's person-in-context. It should be
remembered, however, that the searcher self-concept
proposed here is by no means exhaustive, and is only a
preliminary exploration.

As research in information seeking behaviour continues to
focus on the user, rather than the system, more work
should be done in the areas of how academic self-concept
and self-efficacy affect information seeking and use.
University students' lack of self-reflection in their
searching and their lack of awareness of their own online
searching patterns is a lost opportunity for their
intellectual growth. Understanding how students
conceptualise information systems and how they see
themselves in relation to technology has curricular and
pedagogical implications for information literacy
instruction, as well as implications for information
systems design. This study also gives evidence for using
self-efficacy to examine library catalogue-related
information seeking behaviour, supporting findings in
existing information seeking behaviour literature.

Implications and future directions

Research on mental models has implications for
information systems design. As Westbrook (2006)
demonstrates, understanding users' mental models of
systems provides great opportunities for Web designers to
understand how users think and what suits their needs. In
addition to information systems, this work has pedagogical
implications for information literacy instruction.
Instructors can help students understand how they view
themselves as searchers, an essential step in helping
students develop their skills. Within the classroom
educators can help provide scaffolding to students (a
technique involving a teacher giving individual support to
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a student, which is gradually removed as the student is
able to work more independently), providing learning
experiences with searching to increase their understanding
of information systems and resources. Students often lack
self-reflection about their searching. In bringing students'
attention to aspects of their searching such as search shape
and their conception of information, their mental models
of the information systems they work with can be
influenced, which in turn which impact how they interact
with those systems. Students' understanding of systems
comes from previous experience but it also comes from
knowledge about the system, providing an opportunity for
educators to increase the accuracy of mental models.
Searcher Self-Concept, including students' interaction with
technology and self-efficacy, is related to the agency and
locus of control students feel about their searching. In
guiding students' interactions with information systems, it
Is possible to show students not only how systems work
but also how to control the system.

Following this work there are opportunities for future
research. From the interview data searching mental model
emerged and searcher self-concept was proposed. The
concept of searcher self-concept should be further
explored to determine what constituent components make
up this proposed construct. Both mental models and self-
concept are mental representations that are constructed
through interaction with the external world and influence
future exploits. As there are similarities between the two
and they both emerged as major themes, how they are
related to one another should be examined. In addition,
the influence of searcher self-concept on searching should
be examined. As self-concept influences outcomes (e.g.,
academic self-concept has been linked to academic
achievement), searcher self-concept should be investigated
for its impact on information-seeking behaviour.
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