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This paper reports on an exploratory study of 
how university students perceive and interact 
with Web search engines compared to Web- 
based OPACs. A qualitative study was 
conducted involving sixteen students, eight of 
whom were first-year undergraduates and eight 
of whom were graduate students in Library and 
Information Science. The participants performed 
searches on Google and on a university OPAC. 
The interviews and think-afters revealed that 
while students were aware of the problems 
inherent in Web searching and of the many ways 
in which OPACS are more organized, they 
generally preferred Web searching. The coding 
of the data suggests that the reason for this 
preference lies in psychological factors 
associated with the comparative ease with which 
search engines can be used, and system and 
interface factors which made searching the Web 
much easier and less confusing. As a result of 
these factors, students were able to approach 
even the drawbacks of the Web-its clutter of 
irrelevant pages and the dubious authority of the 
results-in an enthusiastic and proactive 
manner, very different from the passive and 
ineffectual admiration they expressed for the 
OPAC. The findings suggest that requirements 
of good OPAC interface design must be 
aggressively redefined in the face of new, Web- 
based standards of usability. 

Introduction 
For most of their history, OPACs have been the most 

prevalent information retrieval systems available to the 
general public. Even as the Web was gaining prominence 
it was stated that OPACs are “the most widely-available 
automated retrieval systems and the first that many people 
encounter” (Borgman, 1996, 501) (I changed this because 
“as recently as” sounded okay in 2001 and sounds silly in 
2004). However, with the increased popularity of the 
Internet, we can no longer assume that OPACs are either 
the first or the most important retrieval systems that 
people use. In January of 2004, over 114 million 
Americans used a Web search engine, primarily Google, 
Yahoo!, and MSN Search (NielsedNetratings, 2004). 
Google alone claims to handle more than 250 million 
search queries a day (Sullivan, 2003). 

Web searching is shaping user expectations of what an 
information retieval system looks like, how it behaves, 
and how to interact with it. An analysis of transaction 
logs for the Excite search engine found that “web search 
users seem to differ significantly from users of traditional 
IR systems” (Jansen, Spink, & Saracevic, 2000,226). The 
authors concluded that the design of Web-based 
information retrieval systems, search engines, and Web 
sites themselves should be approached “in a significantly 
different way than the design of IR systems as practised to 
date.” 

Adapting traditional systems for the Web environment, 
however, is easier said than done. OPAC design is rooted 
in traditional information retrieval theory and practice, 
assuming the presence both of highly structured data and 
of expert searchers “who have a rich conceptual 
framework for information retrieval” (Borgman, 1 996, 
501). Because OPACs reflect traditional IR design 
practice they may not be meeting the expectations of 
users who have had their search skills, experiences, and 
expectations shaped by their Internet use. 

If this is the case, we need to understand what aspects of 
OPAC design are causing friction for users experienced 
with Web searching. The rise of Web searching highlights 
a gap in our knowledge of what constitutes effective 
OPAC design. To fill this gap we must begin by 
attentively observing how people search both the Web 
and the OPAC, and listen to what they say about their 
experiences. This will provide a basis for conducting 
future research and usability tests that can in turn be used 
to inform the design of next-generation OPACs which 
account for the impact of the Internet on search 
behaviour. 

Relevant Literature 
OPACs and the Web face similar design challenges. In a 

review of OPAC literature between 1990 and mid-1996, 
Large & Beheshti (1997) found four reasons why OPACs 
remain difficult to use. First, OPAC users have a wide 
range of experience not only with libraries but with 
computers, information retrieval, and the subject area they 
are investigating. Second, OPACs “vary considerably in 
search capabilities, interface design, response times, 
database size, and the bibliographic content of individual 
records” (Large & Beheshti, 1997, 112). Third, OPACs 
are not subject-specific; they cover a wide range of 
subject areas. And fourth, OPACs are, despite the 
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previous three factors, “primarily confined to one form of 
document-monographs” (Large & Beheshti, 1997, 1 12). 
The first three statements hold true of the Web as well. 
Internet search services face heterogeneous user 
populations, wide variation in interfaces, functionality, 
and collection size, and coverage over a wide range of 
subject areas. 

Users find OPACs frustrating; they complain of finding 
the catalogue “illogical,” “counter-intuitive,” and 
“intimidating” (Connaway, et al. 1997). Users frequently 
experience disappointment and frustration (Slone, 2000). 
Furthermore, the migration to Web-based OPACs has 
posed new problems as old and sometimes problematic 
technologies are transferred to a new environment without 
rethinking the problem or taking full advantage of the 
medium: “the persistence of traditional practices in the 
structure and organization of information prevents 
OPACs from becoming truly innovative tools” (Ortize- 
Repiso & Moscoso 1999,68). 

Web design literature offers two important principles 
for designing Web-based OPACs. First, no matter how 
much time a user spends on your site, “users spend most 
of their time on other sites. This means that users prefer 
your site to work the same way as all the other sites they 
already know” (Nielsen, 2000, 7 3). Second, the user 
experience can be improved by using emerging Web 
design standards and patterns. At least one effort is being 
made to identify these standards and develop a pattern 
language for Web design (Van Welie, 2001). There have 
also been studies of design patterns and components for 
library Web sites (Tolppanen, Miller, and Wooden, 2000). 
As libraries redesign their Web sites they are looking to 
emerging best practices for Web design to create usable 
sites that combine user expectations formed by their 
Internet use with user knowledge of libraries and their 
services. A similar approach is likely to be valuable for 
designing the next generation of OPACs. 

Borgman (1996) has argued that effective OPAC design 
cannot be achieved without an understanding of user 
search behaviour. Mainstream design literature echoes 
this: “the most important aspect of any design is how it is 
understood in the minds of the audience” (Shedroff, 200 1, 
60). As discussed earlier, Web searching now dominates 
the information retrieval landscape and is shaping 
information-seeking behaviour and user expectations. It 
follows then, that OPAC design should be informed by an 
understanding of Web search behaviour coupled with how 
this has affected user perceptions and expectations of 
OPACs. 

Web Searching 
Although Web searching is a common activity, people 

are not becoming more sophisticated searchers. A series 
of studies examining query logs from the Excite search 

engine found that Web searchers use short queries 
(slightly more than two words per query), conduct short 
search sessions, make few modifications to subsequent 
queries, and review only the first few pages of results 
(Jansen, Spink, & Saracevic, 2000; Wolfram, 2000; 
Spink, Wolfram, Jansen, & Saracevic, 200 1 ; Wolfram, 
Spink, Jansen, & Saracevic, 2001). Web searchers seem 
to “differ significantly from users of traditional IR 
systems” (Jansen, Spink, & Saracevic, 2000; 226). 

A study of how people search e-commerce sites 
concluded that “advanced search leads users into trouble” 
and that scoped search (the ability to limit the search to 
specific areas of the site) was “dangerous” (Nielsen, 
2001 ). Nielsen acknowledges that as sites become more 
complex, scoped search is useful if properly implemented. 
The hesitant recommendation for scoped search is 
interesting because scoped search is similar to fielded 
searching, a central foundation of OPAC design. Other 
major findings were consistent with query log studies: 
users do not formulate good queries, they usually don’t 
look beyond the first results page, and typical query 
length is around 2 words. 

Despite this, user satisfaction with Web searching is 
high. One survey of search engine users found that over 
80% say they find what they’re looking for all or most of 
the time (Sullivan, 2000). The same survey reported that 
in the case of Google, an astonishing 97% of users claim 
to find what they are searching for all or most of the time 
(Sullivan, 2000; Google, 2000). These are surprising 
figures. Although they may not reflect actual search 
success, they do reflect a perception of success. 

Qualitative research has also revealed a high satisfaction 
with Web searching. A study of Australian academics 
searching the Internet found that they have “high 
expectations” and are satisfied “regardless of how 
frequently they use the network or whether or not they 
have received formal training” (Bruce, 1998, 541). Fidel 
et al. (1 999) studied the Web searching behaviour of eight 
high school students using observations, think-alouds, 
individual interviews, and group discussions. They 
reported that students enjoyed searching the Web and 
were satisfied with the results. Searches tended to be 
focused and progressed quickly. Students believed 
searching the Web was fast, easy, and provided 
immediate access to information. Students felt they were 
effective Web searchers: “when asked in the interview if 
they would like to learn how to search the Web better, 
most students thought they already knew what they 
needed to know” (p. 31). Fidel concluded that most 
findings reinforced those of previous studies. It should be 
noted that Fidel conducted the study in the school library 
but did not observe student searching of the library 
OPAC. 
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Research Questions 

was designed to explore the following research questions: 
Given the findings described above, a qualitative study 

How do university students perceive and interact 
with Web search engines? 
How do university students perceive and interact 
with Web OPACs? 

How do university students conceptualize the 
differences between Web search engines and 
OPACs? 
How do OPACs match the expectations and 
search skills of university students whose 
primary information retrieval experience is Web 
searching? 

0 

0 

0 

0 

Study Design 
A qualitative study was developed to observe and 

compare students searching the Web and a Web-based 
OPAC. The study was based on observation, retrospective 
verbal reports (think-afters), and interviews. Data was 
collected from a questionnaire, video captures of the 
search sessions, and audio recordings of the think-afters 
and interviews. The same procedure was followed for 
each participant and is described below. 

The study was designed to get students talking and let 
them tell their story, as is common with qualitative 
research, but within the context of actual searching. 
Students searched, then watched a recording of their 
search for the think-after, and finally participated in a 
follow-up interview. This multi-layered approach was 
designed to dig progressively deeper and allow comments 
while the search remained fresh in their minds. 

Sixteen university students from the University of 
Western Ontario (London, Ontario) participated in the 
study. Eight of the students were undergraduates taking a 
first year course on information retrieval in the Media, 
Information, and Technoculture program (MIT). This 
course draws students from a variety of undergraduate 
programs. None of them were studying to become 
information professionals. The other eight participants 
were masters students in the Library and Information 
Science program (MLIS). In this report the undergraduate 
students will be referred to as the MIT participants, and 
the graduate students as the MLIS participants. The 
research was conducted in three phases between January 
and April, 2002. 

Participants were first given a brief questionnaire prior 
to starting the searches, covering age, gender, and their 
experience with computers, the Internet, and OPACs. 
They were then asked to imagine they were taking an 
introductory university course on economics and were 
starting research for a paper about “globalization and how 

it has affected the Canadian economy.” Most participants 
had little or no knowledge of economics. They were told 
it was an introductory class and reassured that they were 
not expected to know anything about the subject. All of 
them indicated they had no ideas about where to start, 
even those who said they had some knowledge of the 
subject material. 

The Search Sessions 
Half the participants searched the OPAC first and then 

Google, the other half searched Google and then the 
OPAC. This was done to minimize order effects. Google 
was selected because of its current popularity and, unlike 
MSN Search and Yahoo!, it focuses exclusively on 
search. The University of Western Ontario OPAC is a 
Web-based OPAC using the RWOPAC software‘. It 
supports common catalogue search features: title, author, 
call number, subject heading (both LCSH and Medical), 
and keywords. 

The students were told they would be limited to five 
minutes on each system. The time limit was introduced to 
reduce problems with forgetting during the think-after. To 
balance this, the researcher emphasized that it didn’t 
matter how fast they searched or how many items they 
found, and that it “was not a speed test.” Some searches 
were allowed to run longer at the discretion of the 
researcher. The combined time for conducting the Google 
and OPAC searches was typically between ten and 
fourteen minutes. 

The search sessions were recorded using Camtasia 
~ 3 . 0 1 ~ .  This software functions much like a VCR, 
capturing all screen activity-mouse movements, pages 
scrolling, and so on-to create a high fide!ity recording of 
the search. Searches were conducted on a Windows PC 
running a recent version of Internet Explorer. The 
computer was connected to the Internet though the high 
speed University computer network. 

The researcher remained in the room while the searches 
were conducted, sitting beside and slightly behind the 
student during the searches, just out of their field of 
vision. The researcher made no comments during the 
searches except in the case of direct questions from the 
participant or technical problems. This procedure follows 
standard usability testing methods (Krug, 2000; Nielsen, 
1993; Pearrow, 2000; Rubin, 1994). 

The Think-After 
After both searches were completed, the video recording 

was played back to participants. They were asked to 
describe “not what they were doing, but what they were 

‘ <http://www.lib,uwo.cab 
* Camtasia is produced by Techsmith: <http://www.techsmith.com/> 
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thinking.” Their comments were recorded and transcribed 
for later analysis. 

The think-after technique was used in place of the more 
common think-aloud. Think-alouds generate more 
detailed descriptions of the search process but may 
introduce a high cognitive load, whereas think-afters are 
better at providing explanations behind the decisions 
made during a search (Branch 2000). Searches were time- 
limited in the current study to alleviate the most serious 
problem with think-afters (forgetfulness) while retaining 
and enhancing their advantages over think-alouds. Several 
students expressed interest and wonderment at the video 
playback. One student remarked: ‘‘It’s like replaying it in 
my head.” 

When the first part of the think-after was concluded the 
video was paused and specific questions were asked. If 
the first part was the Google search, they were asked 
“What did you think would happen when you started 
searching Google?” and then “How did you feel when 
you got to the end of the Google search?” Additional 
questions were often asked during this section, but kept to 
a minimum to reduce the chance of forgetting during the 
second part of the think-after. Before starting the video to 
continue the think-after for the catalogue search, students 
were asked “What did you think would happen when you 
switched to the library catalogue search?” And finally, 
immediately after the catalogue think-after concluded, 
they were asked “How did you feel when you got to the 
end of the library catalogue search?” The questions were 
modified accordingly in the case for students who 
searched the catalogue first and then Google. 

Final Interviews 
An interview was conducted immediately after the 

think-after concluded. The interview typically lasted 
between ten and twenty minutes. As with the think-after 
protocol, the interviews were recorded, transcribed, and 
analyzed. 

In keeping with qualitative research methods a strict 
interview schedule was not developed. A set of initial 
interview questions was developed. These were revised 
after the first three sessions with MLIS students. 
Revisions continued as the study progressed and patterns 
began to emerge. 

A set of useful questions eventually emerged. While 
they were not presented to all students, roughly three 
quarters of the interviews included most of the following 
questions (or questions similar to them): 

I’d like you to think back to the beginning, 
before you started searching. Where would you 
have normally started a search like this? 

2.  What do you like about searching library 
catalogues? 

1. 

3. 

4. 
5 .  

6. 

7. 

What don’t you like about searching library 
catalogues? 
What do you like about searching the Web? 
What don’t you like about searching the Web? 
How would you compare searching the library 
catalogue and the Web? 
Do you feel more comfortable searching library 
catalogues or the Web? Why do you think you 
feel that way? 
Which do you think is more likely to have what 
you want, the library catalogue or the Web? Why 
do you think you feel that way? 

9. Where do you think you’re more likely to 
actually find what you’re looking for, the library 
catalogue or the Web? Why do you think you 
feel that way? 

To conclude the interview, participants were asked the 
following four questions. This was done for the last 
twelve participants (seven MIT students; five MLIS 
students). 

1. Would you say you’re experienced at searching 
library catalogues? 

2.  Do you feel you can effectively search library 
catalogues? 

3. Would you say you’re experienced at searching 
the Web? 

4. Do you feel you can effectively search the Web? 

8. 

Data Analysis 
The entire session was recorded on audio tape. This 

captured comments made during the searches, the think- 
afters, and the final interview. The recordings were 
transcribed and analyzed for common patterns. The 
results discussed in this paper focus on data from the 
think-after and interview transcripts. 

Analysis of the transcripts yielded the following major 
categories: 

Expectations: What the searchers 
expected to find from either source, 
or how successful they expected 
their searches to be. 

Confidence: How secure a 
participant felt about his or her 
ability to use the system effectively. 

Time: Participants expressed 
themselves on various time factors, 
particularly the time required to 
learn the system, and the time 
required to obtain concrete 
information. 
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Results Effort: The amount of reasoning or 
manipulation required to exploit the 
system effectively. 

Freedom: The degree to which the 
information source was perceived as 
open, accessible and free of 
limitations. 

0 Control: The degree to which 
searchers felt they had control over 
the search process, and the ability to 
manipulate it for their own 
purposes. 
Clutter: Searchers were sensitive to 
the amount of extraneous 
information provided in the form of 
advertisements, false hits, poor 
recall, etc. 
Organization: The degree to which 
the search tool was perceived to be 
formally organized according to a 
consciously-constructed system. 

0 Trust: The degree to which an 
information object or a search tool 
could be trusted to provide reliable 
information. 
Evaluation: The degree to which 
the searcher felt obligated to 
evaluate an information object or 
search tool actively. 

0 

0 

0 

0 

During the analysis, relationships between the ten major 
categories were observed. For example, expectations and 
confidence were found to be closely related. Students had 
certain expectations of how successful a search would be 
and this related to their confidence. Other category 
relationships represented contrasting themes: clutter and 
organization, or freedom and control. For each category a 
major “pair” category was observed. 

The results are discussed in the context of the following 
paired categories: 

0 Organization & Clutter 

0 Trust & Evaluation 
0 Expectations & Confidence 

Time& Effort 
0 Freedom & Control 

Clutter & Organization 
When discussing clutter and organization, a conundrum 

emerged right away. The participants expressed respect 
and admiration for the very qualities of organization that 
the catalogue has historically represented, and condemned 
the Web for its extraneous information. To one student 
the OPAC had materials that were “clean;” it tended not 
to have a lot of “garbage” or “things that didn’t belong 
there.” Another student said the catalogue “doesn’t have 
any of the extraneous ... articles, and things that you don‘t 
really need.” The Web is cluttered; the catalogue is 
organized. However, this organization was not always 
helpful: it was admired, but not understood. One student 
began by admiring the organization of the OPAC and then 
immediately described it as confusing: “What do I like? 
It’s very organized, I think. ... The thing I don’t like 
about it is that it’s very confusing because of all these 
numbers and all these, yeah, it’s just a little bit harder to 
[interpret]. ” 

Even though the Web was not well organized, students 
felt they could find what they needed. The freedom and 
openness of the Web, the wide range of materials, and the 
lack of publishing controls created a rich information 
soup that students found valuable: “Google’s good 
because it has a little bit of everything.” 

Trust & EvaIuation 
A similar paradox emerged with the familiar themes of 

trust and evaluation. In general, the OPAC was viewed as 
a trustworthy source of information, while the participants 
were sensitive to the uncontrolled nature of online 
publishing: “Anybody can put anything on the Internet. 
So you’re never really sure where it comes from.” 

Because of the unpredictable nature of online 
publishing, searching the Web was viewed as a process of 
constantly evaluating results and making decisions. 
Students believed they would find information that was 
biased, unreliable, or lacking authority. However, they 
felt comfortable with this, and were confident in their 
ability to recognize quality and reliability. While they 
admired the catalogue for its quality filtering, they 
expressed little anxiety about their ability to do without 
such filtering. 

Two of our coding categories, therefore, revealed 
paradoxes that required explaining: why do university 
students simultaneously admire the order and structure of 
the online catalogue, as well as its inherent quality 
control, while still preferring to do without those 
advantages? 
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Expectations & Confidence 
Part of the answer lay in the expressions of 

expectations and confidence. Most students had high 
expectations for their Web searching, and expected to 
find a lot of information using Google. The Web was 
described as “huge” or “broad”; queries could be 
expected to return “a ton of results.” Indeed, most 
students expected their Web searching would be 
successful, even though most had little experience with 
Google. MLIS students had high expectations for Google 
specifically from their experience with it and other 
search engines: ‘‘I always find searches on the Internet 
are way more successful than searching a library 
catalogue.” 

Expectations of the OPAC, on the other hand, were 
modest. Some students had high expectations-one said 
“I knew I’d get a lot of information”-but most thought 
they would get fewer results with the catalogue and 
expected more problems searching it: “I kind of anticipate 
not getting far using the library, like, catalogue.” Even 
MLIS students, who had higher expectations of the 
OPAC, were aware of the potential problems they might 
face. For example, one MLIS student said “I knew that I 
would find things [in the @PAC]” and later qualified that 
confidence: “the challenge is to find things. Could I find a 
book, or an item, that dealt with globalization and its 
effect on the Canadian economy? I don’t know.” 

Most participants were confident that the Web either 
had what they were looking for, or had information that 
would be useful to them: “I knew that I would find 
infomation [on Google],” one student declared. “Without 
a doubt. . . . How do I know? Because everything is there. 
Everything.” 

Students were also confident in their ability to search 
the Web. Hesitations expressed about their ability to 
search Web were modest: as one undergraduate stated, 
“I’m not an expert at the Web. I do know how to find my 
way around.” Even students with little experience using 
computers or searching the Web were confident in their 
ability to search the Web and find information: “I have 
done a lot of searches, but I haven’t really got in depth for 
a lot of them.. .. Usually when I search I’m fine, and I find 
what I’m looking for right away.” 

Students were confident that the catalogue had 
information, with one caveat: it may not have recent 
information. “If I wanted something that’s current and 
that’s going on right now, the library catalogue’s not 
going to have that.” But the undergraduate students 
were less confident in their ability to search the OPAC 
effectively, citing lack of experience as a significant 
factor. Only two MIT students felt they could effectively 
search the OPAC. The rest believed either that they 
couldn’t, or that they could “in the future, with more 
experience” or if they had “more, like, practice with it.” 

While MLIS students had significantly more confidence 
in their OPAC searching ability, they also expressed 
doubts about their skills and what it takes to conduct an 
effective OPAC search. They spoke frequently, and rather 
sheepishly, about vague determinations to “take the time to 
do it correctly” some time in the future, and of the need “to 
fine-tune [their] skills” at OPAC searching. 

Time & Effort 
The concepts of time and effort were a recurring theme 

and closely related. Students talked about how important 
it was to quickly go from starting the search process to 
getting a list of results and finding a few relevant items. 
Time was not related to system response time. Students 
did not complain about how slow the computer was or 
how long it took for the system to display a page of 
results. 

Most students described Web searching as “fast” and 
“easy”: “Of course 1 always think that I’m going to get 
exactly what I’m looking for. Right away. I guess I’m 
optimistic. But I figure, I mean how, how hard is it?” 

Web searching is easy: “I don’t really know how to 
explain it but I just find it a lot easier to find things on the 
Internet.” Another student put it this way: “There’s not 
really that much to do in searching on the Web, other than 
finding the right terms or checking on the hyperlinks.” 
The simplicity was clearly appealing: “you can type in 
pretty basic things into the Internet seaich and get a ton of 
results.” 

The Web was also described as convenient. 
Undergraduates disliked leaving their rooms and going to 
the library, especially when they had the option of the 
Internet: “you don’t have to go to the library. You don’t 
have to go anywhere. You just have it, you have all the 
information right there. Right in front of you. You don’t 
have to go anywhere. You don’t have to open any book.” 

Most students felt the OPAC took longer to search and 
required more effort: “In the library catalogue,” one 
student observed, “you have to search through, for, like, a 
while, until you find something that’s ... handy.” Related to 
this time factor was a theme of experience: while most 
students felt that their sk-ills were adequate for searching 
the Web, they felt that they could not use the catalogue 
effectively until they had received more training: “in my 
case, because I’m not as experienced on the library 
catalogue, I probably need more time.” Others felt that 
that the catalogue requires subject knowledge as well: “I 
don’t think it’s easy to search the library catalogue. I 
think that you really have to know what you’re talking 
about before you just dive into something in the library 
catalogue.” 

The OPAC required more complex interactions than 
Google. An MIT student called the OPAC “intricate.” She 
said that when searching the OPAC there were “a lot of 
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little things to do,” “little tricks that you have to know to 
get somewhere,” and “so many little steps” that “if you 
forget to do it, it doesn’t work very well.” When asked if 
you “need to know tricks for searching the Web” she 
responded “I guess you do” but “on the Web it doesn’t 
seem to be that complicated to get what you want.” 

Freedom & Control 
The themes of freedom and control were frequently 

mentioned. Freedom was more strongly associated with 
the Web, and control with the OPAC. These concepts 
were discussed in two contexts: activity within a 
particular space, and information resources located in that 
space. 

The Web was often described as “free” and “open.” 
Students said the Web had “a broader search base” and 
was “more open to me” and “I kind of had the feeling that 
had I needed to search for more results I would have been 
able to get them.” One student described the freestyle 
nature she used when searching the Web: “I’m used to 
skipping all over the place and finding different resources, 
but in the library since they have, like, the resources they 
have is just within that collection, like the collection, so I 
find it’s, kind of, more closed?” 

The term “closed” was used several times to describe 
the OPAC. “Rigid” was another description. An MLIS 
student said that it took “discipline” to search the 
catalogue. 

An MIT student described the catalogue as “a little 
maze” and that she got “lost in it sometimes.” Further 
questioning showed that for her this feeling was “normal” 
and while it didn’t happen all the time she “wasn’t 
surprised” when it did happen. 

The library was described as both a controlled 
environment and a controlling environment. Students 
described the OPAC as having an official or proper way 
of being used and suggested that perhaps their difficulties 
were related to that: “it’s probably cause I don’t even 
know how to use it right but ... like I don’t know if,I’m 
doing things that I should be doing.” 

Limitations of the Study 
Two limitations to the study should be mentioned. First, 

the literature for human computer interaction research and 
usability testing notes that participants often feel 
pressured to perform (Krug, 2000; Nielsen, 1993; 
Pearrow, 2000; Rubin, 1994). Second, during interviews 
participants may tell researchers what they think they 
want to hear (Nielsen, 1993). Both of these activities were 
observed during the study. 

The researcher was aware of these limitation prior to 
conducting the study and made reasonable efforts to 
reduce their impact. Students were reassured throughout 

the session that they weren’t expected to know anything 
about economics or be an expert searcher, that it wasn’t a 
test, and that there “were no right or wrong answers” and 
“you can’t do anything wrong.” 

Students were questioned in a variety of ways to try and 
reveal their real behaviour and intentions. This technique 
often revealed contradictions which were detected during 
analysis of the transcripts. Finally, the study relied on 
multiple data sources which in fuller papers will be 
compared and contrasted: in particular, the transcripts of 
the students’ words will be compared to the video 
captures of the search sessions, to view the actual 
behaviour. 

Discussion 
The results of this study revealed two important 

paradoxes. First, the participants admired the 
organization of the OPAC, but preferred to use the Web 
in spite of its disorganized state. Second, the participants 
trusted the documents catalogued in the OPAC, but 
remained confident in their ability to evaluate the 
trustworthiness of the varied and often suspect documents 
appearing on the Web. The students, it seems, were 
a’%are of the advantages offered by OPACs, and took 
them seriously, but in the end their preferences for the 
Web remained largely unaffected by them. 

The ExpectationsIConfidence data and the TimeIEffort 
data suggest two sets of factors which may be affecting 
students’ preferences. The expectationslconfidence data 
suggests the presence of psychological factors that 
encourage the students to use the Web, and inhibit them 
in their use of the catalogue. Google is perceived as 
easy, and as a tool that requires very few specialized skills 
to use, while the OPAC clearly required more skills than 
they possessed. They therefore approached Web 
searching with greater confidence in their ability to 
search, and to interact with what they found. 

The Time/Effort data suggests a set of system and 
interface factors that affect student user preferences. 
Google searching produces immediate results, for better 
or for worse: the engine retrieves documents with no 
significant waiting time, and students can go directly to 
the documents themselves. The OPAC, on the other 
hand, suggests delay: delay while manipulating the 
complicated features such as controlled vocabularies, or 
authorized headings; delay while acquiring the necessary 
skill set to use these features more efficiently; and the 
delay inherent in moving from the surrogates to the 
documents themselves. 

The combination of psychological factors on the one 
hand, and of system and interface factors on the other, 
produced the context for themes of freedom and control. 
The data in the FreedodControl codes suggest that for 
students, Web searching is ultimately more satisfying 
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because it places power and control in their hands. Even 
the Web’s disadvantages-its clutter, and the dubious 
content of many pages-act as a challenge to be met, 
requiring activity on the student’s part. The devices in the 
OPAC designed to help users-the stringent organization, 
the authorized headings, the collection development 
process that lies behind a document’s presence in the 
catalogue-simultaneously suggest to the students that 
more work and knowledge is required to get anywhere, 
and that the brainwork of interpretation is being carried 
on elsewhere. Either way, the result appears to be a 
certain passivity, and an unwillingness or inability to use 
the OPAC in a confident and effective manner. 

Conclusions and Future Directions 
Figure I shows our conceptualization of the interaction 

between the codes we derived from the transcribed data. 

EXPECTATDNS 

PARADOX XI:  
ORGANIZATION 

CLUrrER 

G ry+T 
EVALUATION 

DESIGN AN0 

AND EFFORT 

7- 
Figure 1. Interaction of Psychological and Design 
Factors in Student Perceptions of the Comparative 
Ease of Web and OPAC Searching. 

We suggest that the students’ paradoxical attitudes to 
the benefits of online library catalogues may arise from an 
interaction of psychological factors-the students’ greater 
sense of confidence at using a simple system with a low 
skills threshold-and design and interface factors: 
students’ comparative discomfort with a search tool that 
removes control from them while demanding a greater 
understanding of the system. These factors, we suggest, 
combine to create a preference for Web searching over 
OPAC design: a preference based on Google’s ability to 
perform immediately, with no advanced training. 

This study, then, suggests that OPAC design should, in 
the future, take these control issues into account. OPACS 
are now being used by people who have extensive 
experience on systems that require almost no training and 
which produce immediate, if not completely satisfying 
results. The organization and control that characterize an 
online library catalogue must be packaged and presented 
in a way that anticipates and tries to minimize the 

intimidation and frustration that students feel upon trying 
to take advantage of these benefits. Future studies, as 
well as future elaborations of this study, must use 
concrete data of the searching behaviour on OPACS, 
particularly through the video captures, to identify those 
moments when students falter in their efforts to be better 
searchers. 
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