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Abstract This article reports the findings of a user study
conducted in the context of the TELplus project to gain
insights about user needs and preferences for the digital
library services offered by The European Library Web por-
tal. The user requirements collection for the Web portal was
designed by adopting a comprehensive survey approach. This
combined explicit user feedback with implicit usage data so
as to provide a more in-depth analysis of user experience
with the portal. The analysis conducted shed light on likely
motivations for both participant usage and reluctance to use
the services provided, leading to more informed decisions on
how to refine, improve, and present Web portal services to
their future users. The lessons learnt from this case study also
contributed to the development of an integrated methodolog-
ical framework which provided insights for the future design
and evaluation of digital library Web portals and services.
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1 Background

The design of digital library Web portals and services
presents a major challenge in terms of first understanding and
then matching the different, evolving needs and preferences
of their target user groups. During the user-centred design
of a prototype for The European Library (TEL)1 Web portal,
we approached this challenge by applying comprehensive
survey methods based on a combination of both explicit and
implicit measures of user interaction. The aim was to better
uncover and also track user needs, interests and preferences
for the system designed.

Evaluation of digital library services based on user explicit
feedback can take many forms depending on the objectives
of the analysis [14,26].

When a prototype of a Digital Library (DL) service is
available, the effectiveness, efficiency, and/or satisfaction of
the user experience with a particular interface is often carried
out [23,25].

In [24], user satisfaction regarding reference services was
investigated through surveys, observations and follow-up
focus groups. Hill et al. [16] used multiple methods, includ-
ing online surveys, ethnographic studies, focus groups, and
user comments to incorporate user feedback in the ongoing
design and implementation of the Alexandria DL at the Uni-
versity of California, USA.

In [12], a multi-disciplinary, human-centred perspective
on the design of DL and the global information infrastruc-
ture is provided.

Any evaluation of DL collections and services must be
inevitably taken into account the characteristics of the target

1 http://www.theeuropeanlibrary.org/.
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user groups. However, the study of user needs and prefer-
ences has often eluded long term, quantitative analysis [11].
Since, user preferences and choices tend to be highly tran-
sient and specific [18], both the collection of explicit mea-
sures regarding user satisfaction, interest and preference, and
implicit measures regarding usage (e.g., based on retrieval
patterns recorded for large communities of users) can pro-
vide valuable results. As an implicit measure of user behav-
ior, log data analysis is certainly not intrusive. However, it
is more demanding, compared to a questionnaire, when it
comes to reconstructing and disambiguating what happened
during a user session to correctly infer user motivations and
preferences.

Although, the combination of different sources of evi-
dence requires more effort in the data analysis process,
this approach has received attention by an increasing num-
ber of researchers over the years. In [17], Ingwersen and
Järvelin report that it seems more scientifically informa-
tive to combine logs together with observation in naturalis-
tic settings. In [27], Pharo and Järvelin suggest systematic
use of the triangulation of different data collection tech-
niques as a general approach to get better knowledge of
the Web information search process. However, the prepa-
ration of the setting for this kind of experimental study is
not easy and only a few works explicitly claim the need
of a combination of different sources of evidence. Exam-
ples of the complexity of these studies can be found in
the following studies: [9,20,21]. Basically, they all suggest
that further studies, including interview-based examinations
of small groups of users, or laboratory tests or question-
naires to answer more complex questions should be carried
out.

Studies that present an approach combining different
sources of data include:

– Assadi et al. [10], which presents an approach which
relies on a combination of three methods: user-centric
data analysis, online questionnaires, and interviews.

– Teevan et al. [29], where the authors show how to
combine two different streams of data, search query
logs, and click-streams, to analyze re-finding behavior
of a group of users under observation for a period of
1 year.

– Grimes et al. [15], where Google researchers pres-
ent a work which shows that three different modes of
collecting data—the field study, the instrumented user
panel, and the raw query log—provide complementary
sources of information. The main claim of the authors
is that fully understanding user satisfaction and user
intent require a depth of data unavailable in search
query logs, but possible to acquire from other sources
of data, such as one-on-one studies or instrumented
panels.

2 Motivations

The comprehensive study we conducted was in the context of
the TELplus project,2 whose overall goal was to strengthen,
expand, and improve TEL. Managed by CENL,3 TEL is an
on-line portal providing access to the electronic resources of
the National Libraries of Europe. During the past years, TEL
has gradually expanded to include 48 National Libraries from
all EU4 and EFTA5 countries, this means that TEL offers
access to the resources of 48 national libraries of Europe in
35 languages.

The resources accessible through TEL can be both bib-
liographical records and digital objects (e.g., books, posters,
maps, sound recordings, and videos). The amount of ref-
erenced digital collections is constantly increasing. Quality
and reliability are guaranteed by the professional skills of
the librarians which operate in the 48 collaborating national
libraries of Europe.

The different categories of users of the TEL portal can vary
in terms of the type of services and documents they would
like the system to provide. Therefore, a sound understanding
of these needs and preferences was considered essential to
ensure the quality, as well as the interoperability of the ser-
vices provided. We considered that a detailed analysis of user
interaction with TEL would provide interesting data about
user preferences. This would then allow us to “learn” how
to improve the prototype designed to better fulfill those pref-
erences—e.g., by presenting information results in different
ways, by allowing the user to configure the system according
to their contextual needs.

This study reports on results that have been reached in
the last part of a period of analysis of the TEL portal which
lasted for more than 3 years. At the beginning of the col-
laboration within the TELplus project, a general method-
ology for gathering and mining information from Web log
files was proposed. A series of tools to retrieve, store, and
analyze the data extracted from log files were designed and
implemented as reported in [5]. In [3], the authors report on
initial findings on a specific aspect that is highly relevant
for personalization services: the study of Web user sessions.
Preliminary results about the added value gained by ana-
lyzing data derived from the chosen and combined sources
of data were presented in [4]. A more structured analysis
about the possible combination of implicitly and explicitly
collected data to improve understanding of user behavior was
presented in [6]. In [8], the initial study of a combined anal-
ysis of two different logs—action logs and HTTP logs—
was presented. In addition, the first batch of user study was

2 http://www.theeuropeanlibrary.org/telplus/.
3 http://www.cenl.org/.
4 http://europa.eu/.
5 http://www.efta.int/.
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conducted to collect into HTTP logs enough data to study
the browsing activity and analyze possible relations between
explicit preferences collected by online questionnaires and
implicit actions recorded in the logs.

The user survey, which was initially designed and used
to report preliminary findings [4], was re-designed using the
lessons learned with its use in conducting the first user survey.

A revised version of the user survey was developed and
used in a subsequent and complete study and the results of
this comprehensive study are here reported.

The article is organized as follows: Sect. 3 explains the
rationale for collecting the log data used in the TEL study.
Section 4 presents the methodology and design of the user
study conducted. Section 5 reports on the main findings and
factors affecting the user interaction with the TEL portal.
Section 6 derives useful indications from the study results that
are of general use for the designers of Web portals. Section 7
provides some final remarks and possible generalizations of
the method and analysis conducted. Section 8 concludes this
article by mentioning future research initiatives related to this
study’s outcome. The last part of this article is the question-
naire designed and used to collect data on the use of the users
that approach the European Library Web site/portal for the
first time.

3 Use of log data

Log data are typically collected for understanding usage pat-
terns of different software applications, with the aim of bet-
ter adapting them to the needs, preferences, and expectations
of their target users [22]. In the context of evaluating DL
services they can provide useful data to implicitly observe
usage behaviors over the long term and support the discov-
ery of interesting phenomena regarding user interaction with
the different types of services offered [1]. The query log is
the less rich source of data for individual events, but it does
provide essential information for understanding the scope of
the resources that a search engine needs to provide to the
user [15].

Even though explicit and implicit methods for investigat-
ing user needs and preferences are usually deployed in a
separate way, different authors have recommended their com-
bined use [4,17,27]. In particular, the combined sets provide
the opportunity of reaching insights towards user personali-
zation of Web searching services.

In the studies we conducted, the analyzed and combined
sets of data provided the opportunity of reaching better
insights not only into the needs and preferences of the partic-
ipants initially involved, but also into other relevant commu-
nities of users potentially interested in using TEL services,
as well as into their needs for more personalized offers of
these services [7].

4 User study

Comprehensive survey studies conducted within long-term
investigations of digital library services can support a deeper
understanding of user needs, preferences, and behavior in
different usage conditions, and can give directions to better
design Web portals and the systems that are behind the por-
tals. Since, surveys require a significant amount of time and
effort to be carried out, a thorough design and plan for their
deployment needs to be developed [19].

In the following sections, we describe the study context
and the selected user group that was to be representative
of the user community of the TEL portal, the questionnaire
designed to interview users about their initial interaction with
the TEL services, and the main task. The questionnaire is
reported at the end of this article.

4.1 The study context and user group

The experimentation was carried out within a large-scale edu-
cational setting: the participants were requested to use TEL
services in computer laboratories available at three different
faculties of the University of Padua, Italy.

The participants were 216 students registered at the Bach-
elor and Master Programs of the three faculties involved,
which were the Faculty of Humanities, Psychology, and Sta-
tistics. Most of the participants were of Italian nationality,
equally distributed for gender and age range (between 19
and 25 years old).

The three faculties represent three different and major
knowledge areas: humanities, social and medical science,
and science.

The selected user group is representative of the users
interested in the TEL services, because the contents made
available through the TEL Web portal are those of Euro-
pean national libraries, which are natural reference libraries
of university students.

The overall duration of the study lasted from October 2007
to June 2008. This is the annual time interval of lecturing of
the University of Padua, where the lectures of the first semes-
ter begin in October and end in December or January, and
the lectures of the second semester begin in March and end
in June.

A detailed description of the class and type of undergrad-
uate/Master courses attended by the study participants is pre-
sented in the following list:

– Basic course on foundations of computer science:

AMS: a 3-year undergraduate course in Visual and
Performing Arts;
STB: a 3-year undergraduate course in History and
Conservation of Artistic and Cultural Heritage;
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Table 1 Number of students who participated in the study divided by course

Course AMS STB LCM_MLC ST_LE Psychology Statistics LSLSC Total

Students 23 16 48 65 22 6 36 216

LCM_MLC: a 3-year undergraduate course in Mod-
ern Languages and Literature and Linguistic and Cul-
tural Mediation (class of “Informatica Generale”);
ST_LE: a 3-year undergraduate course in History
and Arts and Humanities (class of “Informatica gene-
rale”);
Psychology: a 3-year undergraduate course in Cogni-
tive Psychology and Psychobiology.

– Advanced course in database management:

Statistics: a Master course in Statistics and Computing
Technology.

– Introductory course in database management and Inter-
net applications:

LSLSC: a Master course in Foreign Languages for
International Communication.

Table 1 reports the number of participants, divided by type
of course attended.

4.2 The survey questionnaire

The questionnaire is composed of five main parts:

1. Identification of the target user and Web browser: to
track the activity of each student recorded in TEL log
files, it was necessary to change the string that identified
the user-agent of the Web browser. The questionnaire
reported clear instructions initially guiding the user to
perform three easy actions to correctly set up the log sys-
tem. The data recorded in the log files were also intended
to support the subsequent design of profiling and per-
sonalizing features for the TEL portal.

2. Recording of the first action carried out: the question-
naire prompted students to report the first action car-
ried out when they first accessed the TEL portal and its
homepage was displayed. This question was intended
to provide interesting feedback regarding user expecta-
tions and first reactions towards the TEL portal services
and interface.

3. Browsing and search activities: nine multiple-choice
questions (including nested sequences) were asked to
uncover what types of searches participants made, which
areas of the Web portal they had browsed, and what was
their perceived usefulness of the sections visited.

4. Understanding of the Web portal and reasons for disap-
pointment: two questions more specifically addressed
user perception of the clarity of the information ser-
vices offered by the Web portal and any possible causes
of disappointment with it.

5. Registration with the portal and Web browser reset: the
last four instructions reported in the questionnaire were
intended to guide users to complete their registration
with the Web portal for future analysis, to reset the orig-
inal user agent of the Web browser and delete personal
data.

The questionnaire consisted of 17 main actions and ques-
tions, and was provided in PDF format6 with a direct link
for email submission (see questionnaire form in Appendix).
The data collected were automatically transformed into XML
format7 for subsequent analysis.

All participants in this study had never used the TEL portal
before. During the questionnaire administration a facilitator
from the University of Padua was present with the aim of:

– providing a brief introduction and motivation to the
study;

– providing technical support, if required;
– taking notes regarding participant questions, comments

or any critical event that might have been useful to con-
sider during the following data analysis.

The questionnaire administration was conducted during
special laboratory hours alongside of course lectures. This
means that the sessions were conducted in different days
over the time span October 2007–June 2008.

4.3 The task

Participants were assigned the task of performing a free nav-
igation and search for information on TEL portal, and then
to fill in the electronic questionnaire assessing their level of
satisfaction with the different sections of the portal experi-
enced. The only help the students got in case something went
wrong was during the set-up of the user agent string of the
browser necessary to identify each single user (steps 1, 16,
and 17 of the questionnaire).

6 http://www.adobe.com/devnet/pdf/pdf_reference.html.
7 http://www.w3.org/XML/.

123

http://www.adobe.com/devnet/pdf/pdf_reference.html
http://www.w3.org/XML/


Understanding user requirements and preferences 229

Table 2 Summary of statistics for the time of a user session in minutes
calculated using the HTTP logs, and the search logs

Type of log data HTTP log Search log

Median 1.3 2.0

The choice of not assigning predefined navigation and
search tasks to users was due to our principal interest in
understanding users level of motivation and expectations
when first interacting with the portal, without affecting their
initial willingness to explore any section of the portal (includ-
ing the help section) to get an idea of the type and quality of
services offered. This would also make our study conditions
and observations more comparable to the results of the log
data analysis conducted in [2], helping us to shed light on the
reasons for users typical low engagement with the system, as
observed before.

5 Analysis of results

The analysis of the data gathered from the questionnaire
focused on relevant aspects of the user interaction that were
derived from the log data. In particular, we were interested in
understanding the possible causes that lead to very short ses-
sions both for the browsing activity and the search activity.
The different activities that are carried out during browsing
were analyzed using the records of the HTTP log data. The
search activities were analyzed making use of the search log
data that contains relevant information on user queries. The
median length of sessions per user is reported in Table 2.
This length suggests that users may have encountered some
problems during the interaction with the portal, e.g., difficul-
ties in learning how to read the list of the results provided by
TEL to their queries, as well as some problems in learning
how to properly manage the interface functionalities.

Therefore, the analysis of the questions was conducted
after clustering the most relevant questions in the following
four groups:

1. Action performed when entering the portal: the results
were mainly derived from the analysis of answers to
question 4;

2. Language issues: mainly derived from the analysis of
answers to question 5;

3. Multimedia documents: mainly derived from the analy-
sis of answers to question 7;

4. Disappointment or satisfaction about the offered ser-
vices and results: derived from the analysis of answers
to questions 6, 12, and 13.

This same grouping of topics will be used in the following
sections to present the results of the data analysis conducted.

5.1 Action performed when entering the portal

Question 4 asks the user to record the first action performed
when entering the portal. The Pareto diagram for the answers
is shown in Fig. 1a (the seven students who did not answer
this question are not counted). A Pareto diagram is a bar chart
of frequencies sorted by frequency and it is used widely in
quality control settings to identify critical factors leading to
failure or defects in a process [31]. In our case, this diagram
highlights the trend of the frequencies in the answers and
emphasizes the differences between choices.

About 56% of people changed the language of the inter-
face to make the browsing and understanding of the Web site
easier. The other four choices all together have more or less
the same weight.

From these numbers it is possible to make some consid-
erations if we take into account the fact that the users of this
study are students with a limited knowledge of the English
language. More than 50% of the people who connect to the
portal decided to switch the language of the interface from
default (English) to their mother tongue (Italian), confirming
the natural user tendency to recreate a more familiar envi-
ronment when facing the use of a new system. This is even
more evident in settings where novice users have to deal with
technical terms or neologisms in another language.

This result is of interest to all designers of Web portals
and services that can be offered to users that use different
mother tongues.

5.2 Language issues and quality of results

Question 5 asks whether the switch of the interface language
made the interaction with the portal easier.

Although, the majority of people answered “Enough”
(40.21%), we wanted to investigate whether the total of the
answers represented a mild or strong indication of a positive
or negative feeling. For this reason, we performed a statisti-
cal test to verify the hypothesis that, on average, the answers
are equal to the central value “Enough”, corresponding to
point 3 of a Likert scale (1–5). The result of the t test showed
that answers are not significantly different from the central
value, which confirms that there is no agreement on the opin-
ion users expressed on this question. This result can be inter-
preted in this way: the switch of the interface language, that is
in general the first thing a user does when accessing the por-
tal, does not clearly help users in the navigation of the portal.

The fact that switching the language does not help the
user may be explained by the poor quality of the translation
provided by the portal. In fact, it has been noticed that for
some languages the quality of the translation was not as good
as English (the default language) or in some cases the trans-
lation was completely missing, a situation which leaves the
user quite disoriented and disappointed.
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Fig. 1 Derived Pareto diagrams for questions 4 and 13. On the x-axis
the value of the Likert scale of each question, on the y-axis the percent-
age of answers. a Question 4. Pareto diagram which reports on action

performed when entering the portal. b Question 13. Pareto diagram
which represents results on possible causes of disappointment

Question 6 addressed the search activity. We focused the
analysis on the answers to the subquestion “Are the results
satisfying?”.

The answers gave important clues about one of the two
most disappointing things about the TEL portal: the results
or their contents. Around 60% of the students considered
the results in a neutral/moderately negative way, and around
80% of them expressed a moderate negative consideration
of the results retrieved during the search. Such a large group
of users disappointed by the results should be considered
carefully, and for this reason we performed a t test to verify
the hypothesis that on average the answers are equal to the
central value “Enough”. The result of the test shows that the
probability that the answers are not different from the cen-
tral value is so small that we have to reject this hypotheses;
therefore, answers are significantly different from the value
“Enough” and on the negative side, since the average value
is 2.54.

5.3 Multimedia documents

Question 7 is composed by a sequence of subquestions. We
focused on the first two subquestions: “Is the object in the
image clear enough?” and “Did you find the treasures sec-
tion interesting?” because they are the two most relevant
ones in relation to the “Multimedia” analysis. These two
subquestions are strictly correlated and refer to one of the
sections of the portal that were visited most frequently by
users.

For the first subquestion, more than 80% of the users
answered positively (“Very” or “Enough”), and this fact is
confirmed also by the statistical test carried out on the data:
the probability that the answers are not different to the cen-
tral value 3 (“Enough”) is almost zero; therefore, we can
conclude that users clearly stand positively.

For the second subquestion, about 71% of students were
moderately happy about the “treasures” section. Again, to
understand better whether there is a different distribution of
satisfaction among students, a t test was carried out with the
hypothesis that there is no significant difference between the
answers and the central value 3. The p value of the test is very
close to zero, which means that we have to reject the hypoth-
esis and conclude that on average there is a clear intention
of the users to judge positively the section which shows the
treasures.

It is important to underline that around 25% of the stu-
dents did not answer both questions. This may be interpreted
as showing the willingness to conclude the questionnaire
quickly or their lack of interest in exploring the portal more
deeply. For this reason, we cross-analyzed these results with
the answers given to the first two subquestions of question
6 which investigate the type of search and query. The result
is that 23 subjects declared they did not activate any search
nor examined the treasure section; we may consider these
subjects not interested in the contents provided by the portal.
Another group of 33 subjects chose not to search or issue
any query, but to visit the “Treasures” section. However,
about 80.8% of users who answered both questions did both
a search and made a visit to the treasures section.
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5.4 Disappointment or satisfaction about the offered
services and results

5.4.1 Clarity of the portal and causes of disappointment

Question 12 intends to capture what is the first impression of
the user about the portal, and Question 13 the possible causes
of disappointment.

A t test on the available data on the answers to Question
12 was performed to verify the hypothesis that the average
answer is equal to the central value (“Enough”). The result
of the test is that we cannot reject the hypothesis with a very
high p value. This means that there is no clear and definite
position taken by the students, and therefore it is only possible
to assert that answers are distributed evenly around value 3.
The distribution of the answers, which is perfectly balanced
between the positive and negative answers shown in the first
column (Question 12) of Table 3, suggested a further analysis
which consisted of correlating the answers of this question to
Question 13 about the possible reasons for disappointment.
Before we present the analysis of the two questions together
we need to present the results of the analyses of Question
13.

The Pareto diagram for the answers to Question 13
(excluding the 77 students who did not answer) is shown
in Fig. 1b which shows that about 42% of the students who
answered this question said that there was something disap-
pointing in the results retrieved. Immediately after, there is
another large group of students who were disappointed by
the portal interface. Therefore, the majority of people, more
than 75%, are unsatisfied by either the interface or the con-
tents.

However, the number of users who did not answer Ques-
tion 13 is not negligible: 77 out of 216 subjects, which means
that more than 35% of users decided not to answer. This
number is so unexpected that we decided to investigate this
matter more deeply, to understand whether it was possible
from the available data to discover hidden meanings: Was a

missing answer the indication that overall there was no par-
ticular reason for being unsatisfied? Are there any reasons
that can be brought to light? To analyze these facts, we com-
pared answers to the first subquestion of question 6 (“What
were you looking for?”), the second subquestion of ques-
tion 6 (“What was the query?”), and the given alternative
answers to the question which investigates the cause of dis-
appointment, and we found that 30 subjects out of 77, equal
to 39% of people, who did not answer the first alternative of
Question 13, did not even answer the previous subquestions.
This agreement in not answering all these three subquestions
makes the following interpretation plausible: those 39% of
people who did not answer the first alternative of Question 13
and declared that they did not perform any search or query
are likely to be a type of “random-user” who examine the
content of the portal without having any task or objective
to accomplish. The case is different for those 47 out of 77
people who did not answer the first alternative of question 13,
but performed some search: this time the fact that they did
not answer may indicate the “absence of reasons for being
unsatisfied”.

Going back to the 30 users who did not perform any search,
besides not answering the possible cause of disappointment,
we also analyzed the kind of actions they declared to per-
form as first action (first alternative of Question 4). Results
indicate that these users:

– modified the interface language: 17 (58.63%)
– visited the Treasures section: 7 (24.14%)
– performed other actions (not search): 5 (17.24%).

Coherently, none of the subjects indicated any kind of
action related to search.

To analyze the answers of both Questions 12 and 13, we
divided students into three groups: see Table 3 for users
who did not understand completely what the portal offers
(“Not at all” and “A little”), users who did not take a
clear position (“Enough”), and users who understood clearly

Table 3 Breakdown of answers
to questions 12 and 13 Question 12 Question 13

Web Interface Content Search results Other Not answered

“Not at all” 6 27.31% 19 10 16 3 11

“A little” 53

“Enough” 89 41.21% 24 4 25 7 29

“Very” 52 27.31% 5 2 16 6 30

“Highly” 7

Not answered 9 4.17% 1 0 1 0 7

Total 216 49 16 58 23 70

22.68% 7.41% 26.85% 10.65% 32.41%
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what the portal offers (“Very” and “High”). For each group,
we studied the answers to Question 13 and found possible
explanations.

For the 59 participants who did not understand what the
portal offers (“Not at all” and “A little”), the two main causes
of disappointment were the interface and the search result,
19 and 16 students, respectively. It is interesting to see how
important the interface for the overall judgement of the portal
is, especially if it is cross-analyzed with the problem of the
interface language. The content provided by the portal is
another main cause with 10 users, which is the highest rel-
ative number compared to the other two groups of students.
Finally, it is not easy to interpret the reactions of users who
did not answer question 13: these are students who declared
they did not understand the portal, although they did not pro-
vide any reason for that.

Many of the other 59 students who did understand the
portal (“Very” and “High”) decided to answer the first alter-
native of question 13. This is a valuable set of data since it
represents those students who were satisfied by the portal
and wanted to give indications for a possible improvement
of the Web site: 16 students declared that the main cause of
dissatisfaction was the search results, 13 students indicated
different aspects of the interface, contents and others. The
30 students who did not answer the alternatives can be inter-
preted as users who liked the portal and did not find anything
particularly wrong with it.

There is a relative majority of students undecided about
what the portal offers (“Enough”) who gave clear indica-
tions about the possible features to improve. Regarding the
alternatives of question 13, answers were once again evenly
distributed among the interface and the search results, while
a large portion of people did not answer. The fact that this
group of users did not answer is even more difficult to inter-
pret compared to the other two groups, since it is not clear
whether this choice indicates that in general their user expe-
rience with the portal was good, bad, or maybe not worth
commenting.

The number of users who did not answer this question was
small: 9 participants (about 4% of the total sample).

5.4.2 Further considerations about causes
of disappointment

One main issue raised was related to the languages option. It
is preferable to interact with the portal in your own language
instead of the default English language. However, this does
not exclude the fact that users search and browse collections
of documents written in different languages, as it was also
observed by the study facilitator that attended the students
sessions. This behavior may change over time, especially
with the constant usage of the portal. Images and multimedia
documents in general seem to be very appealing for users; the

“Treasures” section, which presents high resolution images
of ancient documents, and the “Exhibitions” section, which
provides pictures of the national libraries buildings, were
very often browsed by users even before trying any query to
the portal. For this reason, providing a direct linking from
the images to the catalogue records is recommended, since
currently there is no possibility of browsing from an image
to the collection in which it is stored.

The most common answers to questions 12 and 13 may
help us to interpret other main causes of dissatisfaction: the
interface and the quality of the search results are not satisfac-
tory for more than half of the users who do not understand or
are uncertain about what the portal offers. The problem with
the interface is less serious for users who liked the portal,
but most of these users declared they had problems with the
search results.

Comments collected from some participants allowed us
to understand that for a generic user who has never seen
the TEL portal, it is not so clear what kind of information
can be accessed. Retrieving library catalogues after a search,
instead of Web pages or digital documents, is disappointing
and motivates the user to leave the portal quickly.

The interface is also important: first, not every section
or subsection is translated entirely; second, the search part
is not clear for users who are used to interacting with
very simple and basic Web search engine interfaces (e.g.,
Google). The interaction with the portal and the clarity of
what is offered is still an issue for TEL.

The behavior of a large part of students—32.41% out of
the total—who did not give any indication about their pos-
sible causes of disappointment is more difficult to interpret.
This result could be interpreted either as “nothing wrong to
point out” by students who liked the portal, or as a lack of
clear opinion and understanding about the portal services
after the first interaction.

A main reason for the short duration of user sessions
is the general disorientation felt by the user upon enter-
ing TEL portal for the first time. We speculate that for
users already familiar with web search portals (e.g., Go-
ogle Scholar) where it is possible to search and retrieve the
documents you are looking for (e.g., links to relevant web
pages or online documents), the possibility of accessing only
lists of bibliographic records through TEL could be a bit
disappointing, and in some cases lead to leaving the portal
quickly.

The presentation of query results in a more visual for-
mat might be more appealing and stimulating for novice
users who access the system. Our log data show that both
the “Treasures” section and the “Exhibitions” section were
thoroughly browsed by users even before submitting any spe-
cific query to the portal. This would suggest as a possible TEL
improvement to provide more linking from catalogue records
to images, when this is possible.
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We are aware that our sample of participants to the sur-
vey study cannot be representative of all potential categories
of TEL users, since each community brings different kinds
of expertise, preferences, and work practices. Nevertheless,
the findings collected help us to understand how to improve
the TEL services and interface to fulfill the needs and pref-
erences of at least one important target user group within
the academic environment. These findings provide a good
starting point for deciding how TEL services can be better
customized to overcome the difficulties met by the survey
participants and how to effectively monitor the evolution of
TEL usage patterns over time.

6 Lessons learnt for a better design of Web portals

The methods used to conduct the study and the results of the
study itself give useful indications that can be of general use
for the designers of Web portals.

6.1 User habits influence

The study on novice user interaction with the TEL portal
has confirmed previous findings regarding the importance of
considering web users searching-navigation habits when pro-
viding new digital library services and tools. In [30], under-
graduate students of the University of Linz (Austria) were
found to prefer Google search to Prospector, a personalized
meta-search engine, since the new system did not offer results
in German (the mother tongue of all the study participants).
In the case of our participants, it was important for them to
change the interface language to their mother tongue, and
to directly retrieve the documents or information looked for
instead of their bibliographic records (as enabled by Google
search).

The influence of previous user habits is particularly strong
when the user has a limited knowledge of the relevant sys-
tem properties, e.g., the kind of services offered by a digital
library portal. Although, we can expect that this knowledge
might increase over time, it is important not to disappoint
users during their first interaction with a new system, since
this might negatively affect their intention to use the digital
library portal in the future.

6.2 Improving interface clarity and appeal

Improving the interface clarity and appeal would be a good
strategy to attract users, stimulating their acquisition of
familiarity with the new system by exploiting the so-called
“novelty” effect, thus encouraging further exploration. The
system interface should make particularly visible and easy
to understand the different choices available, among those
the possibility of customizing the new system to set up a

more familiar environment, and the type of services made
accessible through the new system.

Observations of users first interaction with the TEL por-
tal showed that visual and multimedia documents in general
were found particularly appealing. As previously underlined,
the “Treasures” section as well as the “Exhibitions” section
were very often browsed by users even before trying any other
query to the portal. For this reason, a required improvement
would be the linking from visual documents (e.g., images)
to the catalog records, since the current TEL system version
does not support browsing from an image to the collection
in which it is stored.

6.3 Web portal motivations must be explicit

When it comes to understanding the possible causes of use or
not use of a newly developed system, differences among user
preferences and attitudes towards relevant technology should
also be borne in mind. As reported in [28], different varieties
of non-use, beyond use, can also be identified and design-
ers of new digital library services should get a more detailed
picture of their underlying characteristics and motivations.

The survey results show that some participants might
develop a more active resistance towards the TEL portal,
that is, they might refuse to adopt it in a more active and
intentional way.

A possible reason can be their preference for alternative
modalities of interaction and engagement with digital library
services, for example by means of more visual and interactive
interfaces they are already familiar with. It is likely to expect
that these groups of non-users will be more active than oth-
ers in finding alternative ways of accessing the information
technologies and services required, as well as in providing
comments and information regarding their reasons for not
appreciating the new system provided, e.g., by expressing
strong positions in the satisfied/disappointed rating scales of
the questionnaire, recommendations on how to improve the
system and so on.

Other participants (e.g., 32% of our sample) show a gen-
eral disinterest towards the new system, little exploration
of the features and options available, together with miss-
ing answers to parts of the post-session questionnaire. Get-
ting information on how to improve the tool and services
offered to meet their requirements is a more challenging
task.

7 Generalization of the study methods and results

The case study presented is part of our current effort towards
developing a more comprehensive and long-term framework
for the requirements collection, analysis, and evaluation of
digital library Web portal and services.
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As we have shown, implicit data on user interaction
with a new DL portal were useful for detecting typical
usage patterns of different user groups, as well as their
possible evolution or stability over time. They provided
key information for identifying possible interaction prob-
lems on a large-scale (e.g., the whole user population),
but little or no insight as to why these problems occurred
and how they could be solved. They undoubtedly were
influential in the design of more focused survey studies
(based on explicit user data) able to investigate which rel-
evant user expectations, habits, motivations, preferences,
or difficulties were responsible for the interaction patterns
observed.

Although, the design of effective survey tools and stud-
ies for collecting user data is always a complex task, we
believe that combining both implicit and explicit data collec-
tion methods, together with establishing an effective infor-
mation flow between these two types of information sources
in a longitudinal perspective, can greatly improve the quality
of the evaluation work conducted.

From a more comprehensive understanding of the rea-
sons for typical user interaction with DL services and inter-
faces, it is then easier to cope with the system refinement
phase by deciding which improvements have to be introduced
first to fulfill the needs and preferences of our target users.
The data collected allow us to more easily interpret, com-
pare, and possibly extend the survey findings and approach
developed to other types of DL systems and users in the
near future, and thus to further proceed with our longitudinal
investigation.

The case study described has helped us to achieve a
more complete understanding of the user experience with
a new DL Web portal and services, as well as raise our
awareness about possible improvements to the data collec-
tion methods deployed, which will feed our next evaluation
efforts.

8 Conclusion and future study

In this article, we presented a study of complementary types
of logs in complex systems with the aim of finding new ways
of using them to evaluate and personalize digital library ser-
vices for the final users. Studies on log files are essential
for personalization purposes, since they implicitly capture

user intentions and preferences in a particular instant of
time. Computer science researchers have been building a
case for search log access to allow them to study and ana-
lyze new information retrieval algorithms via a common
benchmark search log, as well as to learn about user infor-
mation needs and query formulation approaches. Social sci-
entists could investigate the use of language in queries as
well as discrepancies between user interests as revealed by
their queries versus user interests as revealed by face-to-face
surveys.

This study also gave us the opportunity of discussing
the availability and use of log data: considerations included
how log files should be made publicly available to research-
ers, whether log data should be gathered for specific tasks,
whether there is value in general log data, how additional
information can be gathered and correlated with query log
data. The current lack of recent and long-term query logs
makes the verifiability and repeatability of log analysis exper-
iments very limited. A first attempt in this direction has been
made within the Cross-Language Evaluation Forum in 2009
and 2010, the effort is named LogCLEF and it is aimed at
stimulating research on user behavior in multilingual envi-
ronments and promoting standard evaluation collections of
log data. In contrast to traditional IR benchmarking activi-
ties, LogCLEF leaves room for individual approaches to log
analysis [13].

The experience that has been gained with this study is
proving to be sufficiently general to be applied in other con-
texts e.g., the CULTURA project8 where the characterization
of users and communities that interact with the CULTURA
environment is under way and is making use of the presented
findings here.
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