


Purpose

The purpose of this paper is to:

1. provide concrete evidence on the information seeking behaviour of students in a

digital scholarly environment by mining and consolidating the (unpublished) log

work of CIBER in this area conducted over the past four years;

2. compare this with the information seeking behaviour of other academic

communities

3. relate and contrast this to what other researchers employing surveys and

interviews have discovered (this is still ongoing)

4. establish a benchmark on scholarly information seeking in a digital environment.

Context

The information seeking behaviour of students has been a subject of much debate in

recent years as the mass availability of information on the web has led to widespread

concerns about plagiarism (BBC, 2007).and the unthinking, unevaluated, over-usage

of Web resources by students (Graham and Metaxas, 2003). In general though,

much of the published literature is of limited and questionable value because of:

a)

b)

d)

Small samples. E.g. 16 students in the case of a study of search engines by
Fast and Campbell (2004);

Bland and predictable assertions. E.g. Dalgleish and Hall (2000), for instance,
in a study of undergraduates asserted that time saving was the main benefit
attributed to electronic resources; Urquhart and Rowley (2007) who sought to
produce information seeking models of student behaviour and examine this
longitudinally concluded: "Unsurprisingly, the five cycles (1999-2004)
witnessed the growing predominance of the use of the Google search engine
among undergraduates as well as the growth of mobile communications."

The fact that many are quite dated now. E.g. Bilal's (1998 & 2000) studies of
seventh grade students' use of Yahooligans!, a Web search engine designed
for young people, which pointed to the brevity students spent reviewing
documents. Schacter, Chung, and Dorr’s (1998) study of fifth- and sixth-grade
students which found that they had difficulty finding desired information on the
Web (this was essentially pre-Google of course)

They do not put students’ information seeking behaviour in context, by

comparing it to that of other academic communities.
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Whitmire’'s (2002) study of disciplinary differences amongst students, which
canvassed over 5000 students gets close but not really close enough for our
purposes. She found that undergraduates in the soft disciplines (humanities,
business, social sciences, and education) compared to undergraduates in hard
disciplines (physical sciences and engineering) engaged in more information-seeking
activities in addition to using the library as a place to read or study. The JUSTEIS
project, a project which sought to examine the uptake and use of electronic
information services in higher education in the UK, also uncovered disciplinary
differences (Urquart et al, 2003). It showed that: a) the clinical medicine and
biological sciences community used and valued electronic information Sources; b)
that humanities and arts undergraduates ranked search engines as their most
frequently used electronic resources. More generally, the study showed the growing
popularity of electronic journal services, the acceptance of the search engine model
for information retrieval and the important role academic staff play in the promotion of

electronic information services for student learning.

Urquhart and Rowley’s (2007) study also yields less than we might have hoped. The
following is indicative: "First-year undergraduates indicated that the route they chose
to finding information was governed by time factors, convenience of format, and an
unwillingness to try the unfamiliar unless this was an explicit expectation”
"Undergraduates who had progressed beyond the first year were more likely to
mention some other quality criteria such as currency of information, the reliability of
the source, and the authority of the source, but time saving was important for them

as well."

CIBER log studies

We have not uncovered any previous log studies that have investigated and
compared student information seeking behaviour. However, previous work by CIBER
has uncovered quite a distinctive form of information seeking behaviour associated
with students and quite appreciable differences between them and other members of
the academic community. These traits and differences might point to generational
changes, although, of course, they could be simply or partly a function of being a
student. Nevertheless they are worth setting out for consideration, reflection and
follow-up. The following CIBER studies have yielded data on student's use of

scholarly databases covering e-journals and e-books:
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1. Evaluation of the use of Synergy, a digital journal database produced by
Blackwell (2003) and covering more than 700 journals.

2. Evaluation of OhioLINK, the database of a consortia in Ohio offering more
than 6000 journals (2004-2007)

3. Evaluation of Oxford Scholarship Online (2007), a collection of e-monographs

conducted as part of the SuperBook study.

Logs normally do not provide more than a trace of the user’s identity as evidenced by
an IP number but CIBER have been able to relate usage to academic status by
various means. In the case of the Synergy data it was possible to link usage logs with
a subscriber identifier which enabled demographic data to be related to usage, and
academic status was one of the demographics. In the case of the two other studies
we identified students by the sub-network used and compared those obviously used
by students and staff. This latter method is somewhat more problematic because we
could not be exactly sure from the name of the network that these were only student
(or staff) used machines, although the fact that searchers were coming from the halls
of residence or the library meant that we could be reasonably sure that most users

were students.

Synergy study

The analyses presented here are based on data that were collected for all those
users for whom we could relate to the database of subscribers Blackwell’'s
maintained at the time, and for clarity we called this type of analysis as a subscriber
analysis. Academic status of the user was derived from the user response form and
this resulted in the following categories: professors & teachers, researchers,
postgraduates, undergraduates and professional/practitioners. These data refer to

the period February 2003 and covered approximately 500,000 users.

Levels of activity

Postgraduates accounted for 5% of online sessions conducted and 4% of page views
(use) and undergraduates 26% of sessions and 30% of use. Together we have a
student figure of 31% (sessions) and 34% (page views), which meant they proved to
be the biggest user group. By way of contrast professors and teachers accounted for
22% of sessions conducted and 19% of use. Overall, it seemed that usage declined
with academic status, which is unsurprising, given the greater networking

opportunities available to senior staff.
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Figure 1: Session analysis by Figure 2: Use distribution by academic
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Site penetration (busyness metric)

In terms of heavy use (viewing 21 or more pages in a session), the likelihood of being
a heavy user increased with academic status. For undergraduates, 7% of sessions
conducted were heavy use sessions; this was true however of just 10% of
postgraduate sessions, 12% of research sessions and 11% of professor/teacher
sessions. The same pattern was generally found for medium use sessions, those
sessions consisting of 11 to 20 page views: the percentages were 13% for
undergraduates, 12% for post graduates, 19% for researchers and 18% for
professor/teacher sessions. The profile of undergraduates is that they conduct many
sessions but do not view a lot of pages in a session. This fits our picture of students

as ‘bouncers’.

Figure 3: Number of view in a session by academic
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Type of page viewed

In terms of the type of page viewed, surprisingly perhaps, undergraduates proved to
be the biggest users of abstracts. The use of PDFs increased as users moved up the
academic scale, that is use of PDFs increased as the user moved from
undergraduate (19%) to postgraduate (25%) to researcher (26%) and then to
professor/teacher (30%). Perhaps undergraduates are much more interested in

cutting and pasting, something easier to do in HTML format.

Figure 4: Type of page viewed by academic status
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Referrer link used

Figure 5 gives the distribution of type of referrer link used (site from which people
arrived) by status of user. It shows that undergraduates (7%) and professional
(practitioners) (5%) were the predominant users of journal web links. Undergraduates
and postgraduates were the most likely users of library links; 13% and 12% of these
user groups did so compared to about 5% for other groups. Professor and teachers
were most likely to access directly via Blackwell Synergy, 31% did so, and Blackwell
Publishing (25%).
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Figure 12: Session time by staff and students.
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There was further evidence that students were more likely to read an article online.
Figure 13 gives the distribution of article reading time between sub network labels.
While 9% staff labelled machines recorded a read time between seven and half and
one and half hours (the time band questionnaire work identified as the time it took
people to read an article online) this was true of 14% of student machines.

Figure 13: Article reading time by staff and students
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In terms of average (median) page view time broken down by articles and abstracts
staff viewed articles in a much shorter time, 77 seconds compared to 106 seconds
for students, but spent some 3 seconds longer viewing abstracts - 23 compared to 20
seconds. Again this argues for a greater appreciation of abstracts among staff.
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Figure 14: Average (median) page view time broken down by
articles and abstracts for staff and students
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Type of page viewed

Figure 15 shows that users on the staff network were more likely to use the search
facility: 32% did so as compared to 16% on the student network. Staff were less likely
to view articles (19% compared to 28% for students) and menus or lists (34%
compared to 43% for students).

Figure 15: Percentage share of usage of type of page viewed
for staff and students
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Concentrating on just article and abstract use (page views), staff were more likely to

view an abstract as compared to students. For staff the split between abstracts and
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articles was 43% and 57% compared to 33% and 77% for students. Clearly staff

appreciated the brevity and value offered by abstracts.

Figure 16 gives the same distribution but for sessions as clearly users could view
both in a session. This demonstrates that in sessions where abstracts were viewed
they were often viewed in sessions that also included views to articles; this was true
of 37% of staff sessions and 23% of student sessions. Clearly there is a decision

process in the selection of material here.

Figure 16: Percentage share of sessions distribution of
abstracts and article views by staff and students
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Figure 17 gives the share of the number of articles and abstracts viewed in a session
broken down by network label (student/staff). Staff were more likely to view a greater
number of abstracts and articles in a session; a third (32%) viewed 4 or more
abstracts or articles compared to just 18% of students who accessed this many

abstracts or articles in a session.
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Figure 17: share of the number of articles and abstracts
viewed in a session broken down by staff and students
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Figure 18 gives the breakdown of use for staff and student by subject of article

viewed. There are big differences here with staff accounting for a high proportion of

Social Science use (54%), but a very low proportion of Science use.

Figure 18: Percentage share of usage for staff and students by
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Method of navigation (Browsers v searchers)

In terms of menu use, a greater proportion of staff sessions just employed the search
facility (41% as compared to 20% for students) and were more likely to use other
unknown access methods (20% compared to 18% for students). These unknown
methods are hypothesised to be direct links maybe by email, copy and pasting into
the browser window, RSS links or reference links. Students were more likely to have
used the alphabetical or subject menu 61% did (45% plus 5% plus 11%) while 35%
of staff used menus. Interesting findings these, what with staff showing a preference

for the (internal) search engine.

Figure 19: Distribution of session by method of
navigation to content across by staff and students
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Staff used the search facility more often and they also tended to use the advance
search procedure more often. While 65% of staff searches used advance search only
in a session this was true of just over half (54%) of searches conducted on the
student network. Student machines were more likely to undertake a search using a

simple search: 40% did as compared to 24% of staff.
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Figure 20: Percentage share of sessions by type of

search used in a session for staff and students for only

those using the search facility.
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Staff viewed more abstracts and articles in a session and, furthermore, were more

likely to use the search facility; hence, we would expect staff to view a greater

number of different journals in a session. And this proved to be the case (Figure 21).

Well over half (56%) of sessions conducted on the staff sub network viewed two or

more journals and this compared to 43% conducted on the student network.

Furthermore, a third of staff sessions viewed 4 or more different journals compared to

14% on the student labelled networks.

Figure 21: share of the number of different journals viewed in

a session broken down by students and staff
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Age of articles viewed

There were differences in the age of articles viewed at the session level. Staff were
less likely to conduct sessions where just current and recent material were viewed.
Perhaps, for them, there was a clearer demarcation between research sessions and

current material updating. Students clearly viewed much more current material.

Figure 22: share of sessions by mix of age of article
viewed in a session broken down by students and staff
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Oxford Scholarship Online

We switch to e-books here, specifically e-monographs. Again it was thought to be
reasonable to argue that computers located in faculties were predominately used by
staff and research students, while computers located in the Halls of Residence were
used by students. The following section compares the information seeking behaviour

of these two groups in regard to OUP’s e-book collection.

Levels of activity

A third of UCL usage related to the student halls of residence network which
considering that the Oxford books were monographs rather than text books shows
the interest amongst students in e-books. In fact as much as sixty percent of

Economics and Finance views resolved to the halls of residence.
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Halls of residence recorded long sessions and 47% of sessions were recorded as

lasting over fifteen minutes.

Site penetration

In terms of views in a session users of staff machines were both more likely to view

just one page, perhaps to see what it is about, and were less likely just to look at 2 to

3 pages only 21% did so compared to use attributed to machines located in Halls.

pages viewed in a session

Figure 23: Faculty vs. Halls of residence, distribution of number of
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In terms of types of pages viewed use from staff machines saw more Author

searches performed and there were fewer views to the Homepage.
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Figure 24: Type of page viewed for Faculty and Halls of Residence
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In terms of page views and prints made in a session — outcome metrics if you like,
Faculty computers were more likely see a page printed, 21% did so as compared to

5% in Halls. Printing was more likely to be free at the Faculty location.

Figure 25: Faculty vs. Halls of residence, by outcome type
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Highlights

e Usage. Overall, usage declined with academic status, which is unsurprising, given
the greater networking opportunities available to senior staff. In terms of heavy
use (viewing 21 or more pages in a session), the likelihood of being a heavy user
increased with academic status. The usage profile of undergraduates is that they
conduct many sessions but do not view a lot of pages during a session. Maybe as
a result of their heavier use of Internet wide search engines. This fits our picture of
students as ‘bouncers’. However, this was not the case with e-books where
students viewed more pages in a session. This could be because e-books are a
more appropriate form of e-resource.

e Type of page viewed. The picture here is complicated. Take abstract viewing. In
the case of Synergy, surprisingly perhaps, undergraduates proved to be the
biggest users of abstracts. However, in the case of OhioLINK, where students had
a level playing field regarding what they viewed and complete freedom to view full-
text staff were more likely to view an abstract as compared to students. In regard
to full-text viewing, the use of PDFs increased as users moved up the academic
scale; that is use of PDFs increased as the user moved from undergraduate to
professor/teacher.

e Searching and navigating. Undergraduates and postgraduates were the most
likely users of library links to get to databases, suggesting an important ‘hot link’
role for libraries. In terms of the (over-hyped) browsing v searching issue the
picture is somewhat confused with undergraduates being the most likely to use
the search facility in the case of Synergy and more likely to use the alphabetical or
subject menu in the case of OhioLINK. This could be due to differences in the
design and content of the databases and points to the fact we should not make
wild assertions about undergraduates and their search engine pre-occupation.
When searching students were more likely to undertake a simple search. In the
case of e-books staff had a far greater preference for the author search than

students.

e Reading online. Students were more likely to record long online (reading)
sessions lasting more than 15 minutes, evidence of substantial reading, which is
borne out by questionnaire data. Students are much more likely to read online
than other academic groups and this is partly to do with personal preference and

partly to do with print charges.
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e Subject diversity. There are big differences here with staff accounting for a high
proportion of Social Science use but a very low proportion of Science use. This
diversity is born out by the published literature.

e Currency. Students clearly viewed much more current material.

e Number of journals viewed. Staff viewed more journals in a session than
students.

e Added value services. Students tended to avoid these. This fits with their
bouncing behaviour profile.

e Promiscuity

Conclusions

While we have highlighted differences amongst scholarly communities in this paper it
would be a mistake to believe that it is only students’ information seeking that have
been fundamentally shaped by massive digital choice, unbelievable (24/7) access to
scholarly material, disintermediation, and hugely powerful and influential search
engines. The same has happened to professors, lecturers and practitioners.
Everyone exhibits a bouncing/flicking behaviour, which sees them searching
horizontally, rather than vertically. Power browsing and viewing are the norm for all;
reading, appears to be undertaken only occasionally online, probably undertaken
offline and possibly not done at all. Promiscuity is endemic and a direct result of a
combination of massive choice and the constant refreshing of choice by search
engines. Much digital activity involves navigating and not using and questions are
being raised as to whether this constitutes a ‘dumbing’ down in information seeking

behaviour.

Finally, we need to bear in mind that the CIBER studies we have examined are of
users of specific digital services, it is based on records of what they did and not what
they say they did. Virtually all of the studies we have identified in our literature review
are based on surveys and interview studies and clearly there is the likelihood that
students (and staff) are going to tell librarians and researchers what they think they
want to hear. These studies also consider all types of information seeking activities of
students (catalogue, library use etc) as well as the use of e-resources. They cover
non-users of such services as OhioLINK and Synergy, however given the huge
popularity of such services it is highly unlikely that students constitute a large
population of non-users. In regard to e-resource use the studies tend to concur

(unsurprisingly) that it is on the increase and there is a reliance on simple search,
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and students get better at their skills as they go to the higher stages of their studies.
We do however know from these studies that many factors influence their information
seeking, and academics play an important role in shaping it. And this might well
explain the contradictions we appear to see in the logs of different online services.
Thus students might turn out to be browsers on OhioLINK because their tutors

encourage them to explore it in this manner and similarly why they are searchers on

Synergy.
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