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Toward Participatory Digital Libraries  

 

Gary Marchionini  

 

SCILS, Chapel Hill, NC, USA 

 

The substantial work done to define digital libraries in the 1990s and to build and operate 

digital libraries in the first decade of the 21
st
 century touches the work of librarians in all 

kinds of institutions. Research and practice continue to advance in institutional contexts but 

this talk will focus on the relationships between these libraries and the digital lives of 

individual patrons.  The early work in DLs included some attention to personal digital 

libraries, but two contemporary forces give rise to renewed attention to the challenges of 

personal data management and preservation.  First, the broad array of data streams and 

associated devices that individuals use on a daily basis mitigates monolithic or single-strategy 

solutions.  Personal web-connected mobile devices and burgeoning sensors in the 

environment join the diverse platforms people use in the workplace to generate multiple data 

streams and social exchanges.  The diversity and volume of these multiple streams have 

driven the current moves toward cloud-based computation and storage.  Second, the 

maturation of two generations who have become dependent on digital information services 

has raised the issue of data persistence beyond the bounds of libraries, archives, and data 

centers.  Personal digital assets range from family photographs to personal health records.  

Everyone has experienced data loss at some point and as more of our personal lives are spent 

in cyberspace and our personal external memories emerge and persist in digital form, there is 

growing attention given to managing our personal digital assets in perpetuity.  This talk will 

discuss the challenges and some possible ways that institutional digital libraries can work 

with the private sector and individuals to help people manage personal digital libraries over 

time. 
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The Digital Future is Now: What the Humanities can Learn from 
eScience  

 

Christine Borgman  

Professor & Presidential Chair in Information Studies 

University of California, Los Angeles 

 

As the digital humanities mature, their scholarship is taking on many characteristics of the 

sciences, becoming more data-intensive, information-intensive, distributed, multi-

disciplinary, and collaborative. While few scholars in the humanities or arts would wish to be 

characterized as emulating scientists, they do envy the comparatively rich technical and 

resource infrastructure of the sciences. The interests of all scholars in the university align 

with respect to access to data, library resources, and computing infrastructure.  However, the 

scholarly interests of the sciences and humanities diverge regarding research practices, 

sources of evidence, and degrees of control over those sources. This talk will explore the 

common and competing interests of disciplines for scholarship in the digital age, concluding 

with a call to action for the humanities.  
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An Afternoon with a Guest of Honor  - Edward A. Fox  
 

 

fox@vt.edu 

Virginia Tech, VI, US 

 

Dr. Edward A. Fox holds a Ph.D. and M.S. in Computer Science from Cornell University, 

and a B.S. from M.I.T. Since 1983 he has been at Virginia Polytechnic Institute and State 

University (VPI&SU or Virginia Tech), where he serves as Professor of Computer Science. 

He directs the Digital Library Research Laboratory and the Networked Digital Library of 

Theses and Dissertations. He has been (co)PI on over 100 research and development projects. 

In addition to his courses at Virginia Tech, Dr. Fox has taught over 72 tutorials in more than 

25 countries. He has given more than 60 keynote/banquet/international invited/distinguished 

speaker presentations, about 145 refereed conference/workshop papers, and over 250 

additional presentations. 

For the Association for Computing Machinery he was founder and co-editor-in-chief for the 

ACM Journal of Educational Resources in Computing, is a member of the editorial boards for 

ACM Transactions on Information Systems and ACM Journal on Computing and Cultural 

Heritage, and was General Chair for the ACM/IEEE Joint Conference on Digital Libraries 

'2001. Earlier, he served 1988-91 as a member of the Publications Board and as editor-in-

chief of ACM Press Database Products (responsible for the broad area of electronic 

publishing including online, CD-ROM, hypertext, interactive multimedia, and developing a 

digital library). He also served from 1987-95 as vice chair and then chair of the Special 

Interest Group on Information Retrieval, from 1992-94 as founder and chairman of the 

Steering Committee for the ACM Multimedia series of conferences, and from 1995-1998 as 

founder and chairman of the Steering Committee for the ACM Digital Libraries series of 

conferences. He served as Program Chair for ACM DL'99, ACM DL'96, and ACM SIGIR'95 

- and co-chair for CIKM 2006 and ICADL 2005. He was lead guest editor for 

Communications of the ACM special issues July 1989, April 1991, April 1995, April 1998, 

and May 2001. 

In the 1980s he was project director for the Virginia Disc series of CD-ROMs as well as for 

VPI&SU work on interactive digital video. He was editor for the Morgan Kaufmann 
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Publishers book series on Multimedia Information and Systems. He also serves on the 

editorial boards of Information Processing and Management, Journal of Educational 

Multimedia and Hypermedia, Journal of Universal Computer Science, and Multimedia Tools 

and Applications. He served as Chairman of the IEEE-CS Technical Committee on Digital 

Libraries. He has co-authored/edited 13 books, 95 journal/magazine articles, 41 book 

chapters, and many reports. These are in the areas of digital libraries, information storage and 

retrieval, hypertext/hypermedia/multimedia, computing education, computational linguistics, 

CD-ROM and optical disc technology, electronic publishing, and expert systems. 
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Library FAIL: Digital Expectations, Legacy Institutions  

Frances Jacobson Harris 
1,2

 
1
University Laboratory High School,  

2
University of Illinois at Urbana-Champaign, Urbana-Champaign, USA 

 

INTRODUCTION  

What does it really mean to be a digital native? As the conference website notes, ñdigital 

nativesò and ñdigital immigrantsò are not binary constructs but reflect a continuum of user 

types. Indeed, individual interests and skills, socio-economic background, and cultural factors 

are often better indicators of placement on the continuum than is age. However, age may be 

the single biggest driver of expectations and assumptions about technology simply because 

digital technology has always been part of the landscape of most young peopleôs lives. The 

very ubiquity of digital technology in todayôs world means that its existence alone ceases to 

be the defining factor. Instead, it is the activity ï what young people are doing with the 

technology ï that defines the experience. So when we speak of digital natives, our focus 

should really be on young peopleôs activities and relationships, rather than on individual tools 

or products ï with an eye toward how digital technology might influence or shape those 

activities. 

 What are these activities and habits that digital technology so nimbly enables? For 

young people, digital tools support two of the primary tasks of adolescent development:  

personal identity formulation and social identity formulation. The tools not only connect 

young users to information, but also allow them to interact within larger and more public 

communities, create and share their own content, and otherwise participate in the human 

experience in ways not previously available to them.  

 The current popularity of social network site Facebook can certainly be attributed to 

its ability to host all these activities within a single platform.  

 

 

Figure A 
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In this example of a Facebook profile (Figure A), my student substitutes a photograph of 

actor James Dean for his own. The siblings he names are actually friends rather than 

members of his biological family ï or one could say they are members of his chosen family 

of the moment. The profile parameters provide spaces for him to share information about his 

religious affiliation, political views, and sexual orientation. 

 

 
Figure B 

 

Facebook also allows Jaredôs friend (me) to see which friends we have in common and which 

friends we do not (Figure B). This information enables each of us to enlarge our own 

personal community networks, if and to what extent we wish. 

 

 
Figure C 

 

Jared can use his photo gallery to design and showcase a variety of images he has created 

(Figure C).   
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Figure D 

 

Finally, Facebook allows users to join (and create) groups and fan pages, demonstrating their 

appreciation of an infinitely wide variety of causes, interests, and shared sentiments (Figure 

D). 

 What then happens when digital natives encounter existing library service structures 

that either ignore interests and needs like these, or may even operate in opposition to them? 

Some culture clash is inevitable. I observe conflict ï or library ñfailò ï in two general areas: 

¶ Information infrastructure. Traditional catalogs, databases, and other ñlibraryò 
information services do not look or behave like Google and Amazon. Even next 

generation catalogs, with federated searching, faceted search results, and other value-

added features, are problematic for a user group that is accustomed to the affordances 

and sheer accessibility of a search tool like Google. 

¶ Institutional policy. In spite of (or perhaps because of) the rapid pace of development 

in digital technology, institutional policy often prevents or prescribes its use, 

particularly by young people. As a result, there exists a huge disconnect between how 

young people use digital tools in their personal lives and how they use the tools inside 

the highly regulated institutions they are required to inhabit. In many schools and 

libraries, software filters block not only ñinappropriateò content, but routinely prohibit 

access to Web 2.0 tools ranging from blogs and wikis to social network and video 

sharing sites - all resources that young people favor and routinely use on their own. 

An unintended consequence of such restrictions is that opportunities for librarians to 
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teach searching and evaluation skills, as well as safe and responsible use of digital 

tools, is limited or even nonexistent. 

I will address each of these areas in more detail and then briefly discuss the next steps ï how 

libraries and librarians can turn that ñfailò into successful models of services and collections 

for todayôs users. 

FAIL: INFORMATION IN FRASTRUCTURE 

Library information retrieval systems are necessarily complex because the information world 

is complex. To function properly, they must be thoughtful, comprehensive, and ï above all ï 

consistent. Elaborate, profession-wide decision-making structures have evolved to govern 

cataloging practices. A sizeable portion of this governance is devoted to subject access, an 

especially problematic area of information retrieval since it relies on the vagaries of human 

linguistic interpretation. Good subject access is especially important for young people, who 

are more likely to search by subject than by known item. However, because of its inherent 

difficulty, I believe that subject searching has always been the weakest component of our 

information retrieval systems. For example, in our attempts at precision and clarity, carefully 

crafted subject headings can end up as awkward, overly hierarchical, and even archaic 

phrases that no young person would ever voluntarily utter. Here are some examples from 

Library of Congress Subject Headings, some (fortunately) no longer in use: 

 

Afro-American women in motion pictures 

Cookery (Apples) -- Juvenile literature 

Poor teenagers -- United States -- History -- Twentieth century 

Prostitutesô customers 

At the same time, Library of Congress Subject Headings can be idiomatic and colloquial: 

 

Empty nesters 

Road rage 

Rednecks 

It is no wonder that lay users (the intended users) of library catalogs find them confusing. Not 

only is the vocabulary daunting, but todayôs information seekers are accustomed to many 

more points of subject access than the handful of headings typically supplied by traditional 

information retrieval systems. Here is our local catalog record for a book called Ranma 1/2, 

an example of Japanese manga (comics) that has a rather complex plotline: 
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Ranma is a character who has been cursed. When he is splashed with cold water, he turns into 

a girl; when he is splashed with hot water, he turns back into a boy. The subject headings 

assigned to this book number exactly two: Graphic novels -- Japan and Comic books, strips, 

etc. -- Japan. Contrast the above catalog record with the one below, the record for the same 

book on LibraryThing, a social network catalog that can include standardized subject 

headings as well as tags supplied by users: 

 

 
 

Not only do the tags include the genre names supplied by the conventional library catalog, 

but user-generated additional terms like gender and shounen (manga written for a male 
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audience) provide a much richer description of the bookôs contents. The tag cloud gives some 

indication of which terms users find most salient, and the record even includes a list of 

recommended titles that are similarly tagged.  

 I wonôt spend too much more time on this subject because so many of you here are 

already engaged in this type of work. The best thing I can say is to keep working on it ï 

digital natives, all of us, need these improvements! 

FAIL: INSTITUTIONAL POLICY  

Now I would like to address another barrier often experienced by todayôs younger users of 

digital library services, a barrier that is relatively immune to technological solutions. I am 

speaking of the emotion-laden concerns about new modes of information and communication 

technology that can have a disproportionate influence on institutional policy. Something 

about the online revolution and, more recently, the advent of Web 2.0 tools and their ability 

to create connections among users, as well as between users and information, provokes 

feelings of fear and uncertainty. The nature of the resulting discourse distracts policy-makers 

and makes it difficult to think with clarity about the use of digital media by young people. 

 A major challenge of the changing digital landscape is its presentation as a profoundly 

different environment, one that at first appears to be so alien it can even be construed as an 

entirely new entity. Here is a concrete example. Virtually every school library in America 

provides a core collection of recreational magazine titles as part of its mission to promote 

reading and literacy. The disconnect occurs when the same kind of free-choice reading 

material is accessed on the Web. Many schools routinely restrict Web access to material 

defined as ñeducational.ò In such settings, the student who can freely pick up an issue of 

ESPN: The Magazine or Hot Rod from the library shelves is prohibited from going to the 

ESPN or Hot Rod websites on the libraryôs computers. And the student who checks out a 

Harry Potter book is prohibited from perusing J.K. Rowlingôs website or contributing stories 

to the Harry Potter thread on a fan fiction website. Whether wittingly or unwittingly, the 

schoolôs mission of promoting reading and literacy is somehow interpreted differently when 

the Web is the medium of delivery.  

 In the school setting, the stakes rise even higher when discussion turns to Web 2.0, an 

environment in which users interact with the medium, create new content, and engage 

directly with other users. Blogs, wikis, and all types of social network services may be 

blocked, without regard to their actual content or proposed function in the education setting. 

School administrators may simply not understand what the tools are and how they can be 

used in school settings. Many rely heavily on the judgment of technology managers who have 

(not unjustifiable) concerns about safety and security issues or, in some cases, the loss of 

central control that Web 2.0 tools imply. To ensure safety and to protect young people from 

exposure to pornography and truly abhorrent content, schools and libraries generally employ 

filtering software (and, in fact, are generally mandated by law to do so). But filtering software 

is expensive to purchase, requires sophisticated network administration skills to install and 

maintain, and is well-known for both underblocking and overblocking information ï 

especially if system administrators install it with a heavy hand.  

 It is my belief that by creating a walled digital environment in schools and libraries, 

we abdicate our responsibility to teach young people how to evaluate, contextualize,  and 

utilize a wide range of content, content that they are certain to encounter with or without our 

assistance. I would also go so far as to argue that in todayôs digital world, engaging students 

in conversations about ethical use of information and communication technologies must be 

considered one of the core responsibilities of our profession. Education blogger David Truss 

half-jokingly suggests that we post the following sign on the front doors of our schools: 
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(http://pairadimes.davidtruss.com/warning-we-filter-websites-at-school/) 

 

It is naïve and dangerous to assume that all individuals under a certain age are naturally adept 

at searching the Web and making sense of what they find.  In fact, researchers have found 

much evidence to indicate that young people are not so proficient at these skills (see 

additional readings, below), certainly enough to expose the notion of ñdigital nativeò as an 

artifact of modern mythology. My generally bright students certainly struggle with 

understanding the difference between the free web and the deep web, and with identifying 

authorship, purpose, and audience. Howard Rheingold is blunt in his assessment of all current 

web usersô skills at evaluating web content, fearing for the ultimate viability of the medium 

itself: 

Unless a great many people learn the basics of online crap detection and begin 

applying their critical faculties en masse and very soon, I fear for the future of the 

Internet as a useful source of credible news, medical advice, financial information, 

educational resources, scholarly and scientific research. (http://www.sfgate.com/cgi-

bin/blogs/rheingold/detail?entry_id=42805) 

 

On a more subtle level, the roles of context and intent of information cannot be 

underestimated. For example, a riot may be the subject of a mainstream news article, a 

punditôs blog, a local newspaper editorial, a video taken by a passerby, and Twitter messages 

that emanate from a variety of origins. Any one of these sources might be considered credible 

or useful in some way ï or not ï depending on a userôs interests and purpose. Unlike a 

traditional library, the Web has no fiction section, no non-fiction section, no biography 

section. Visual and contextual cues that do exist can be misleading or confusing. A search on 

ñabortionò may lead to an advocacy organizationôs website, a medical website, or a church 

website. Finally, purveyors of questionable content employ an arsenal of tactics to make their 

wares palatable, marketable, and ultimately acceptable to significant numbers of people, 

including (and maybe especially) young people.  

 Do our schools and libraries offer the support and instruction young people need to 

decode this barrage of undifferentiated information? Unfortunately, when it comes to web 

content, institutional focus (especially in the United States) tends to be on safety-related 

http://www.sfgate.com/cgi-bin/blogs/rheingold/detail?entry_id=42805
http://www.sfgate.com/cgi-bin/blogs/rheingold/detail?entry_id=42805
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issues. We are very concerned about pornography and sexual predation. But the Web is 

seductive in many other ways as well. An obvious example is the ease with which young 

people can be sucked into habits of consumerism. Preteens find it hard to resist sites like Gaia 

Online (http://www.gaiaonline.com), Club Penguin (http://www.clubpenguin.com), and 

FooPets (http://www.foopets.com). These sites, like their counterparts on commercial 

television, are essentially product-driven. Unlike their television counterparts, these services 

offer interactive membership in living virtual communities (accompanied by investments of 

both time and money). Even young people without credit cards can participate in the optional, 

but very tempting, fee-based features that are available. Using credit service Kwedit 

(http://kwedit.com), teenagers ñplay now and pay later,ò paying off debts for virtual goods 

with cash at a local 7-Eleven store or simply passing payment requests onto a parent. As they 

build a record of paying their debts on time, participants build a better ñKwedit score,ò 

allowing them to ñpromiseò (borrow) more ï just as real credit card accounts function. It 

troubles me that we do not focus more of our educational efforts on the impact of this kind of 

web interaction. 

NEXT STEPS 

How can libraries and librarians address the areas of disconnect I have described? In terms of 

information infrastructure, the robust research and development efforts that are in progress 

need to be accompanied by shifts in views of what is ñbestò for users. As an example, while 

controlled vocabulary-based systems might deliver more precise results sets, novice users (of 

any age) generally find them awkward to use, even obtuse, and will avoid them, especially 

when other, more facile alternatives are available. I have seen my students use Amazon 

(http://www.amazon.com) or Google Books (http://books.google.com) to identify potential 

book titles on a subject of interest, which they then search for in our catalog. With few 

exceptions, catalogs do not extend a search in the way such commercial products do ï by 

suggesting titles based on what the user has already searched or on what others have selected 

when conducting similar searches.  

 In terms of policy, we first need to acknowledge the role digital media plays in the 

lives of young users ï which is where I think the construct of the digital native is most 

germane. Here is what a few of my students had to say about how they use Facebook to 

communicate and to create community:  

ñItôs [Facebook] become the most common way I communicate w/ friends out of 

school. Not for any inherent merit in the technology, but just because thatôs what my 

friends use.ò  

ñI think Iôm friends with everyone in my class, and I have 50 or so out of the 60ish on 

my friends list.ò 

ñFacebook is often used for school purposes, and i think alot of adults dont really 

understand this. The last time I forgot an assignment at school, i simply went on 

facebook, figured who was online that i knew had the assignment. Chatted with them. 

And within a few minutes they had scanned the assignment and sent it to my email 

and I printed it. the whole exchange took maybe 4 minutes from the time I got on the 

computer to the time the assignment was printing. It is very convenient.ò 

Secondly, we need to take down (or at least reconfigure) the virtual walls we have built 

around the institutions young people inhabit. We need to recognize our role (and 

responsibility!) in teaching students how to manage their digital footprints. Schools and 

libraries are perfect places in which to learn how to safeguard privacy, how to behave with 

integrity online, how to manage information and communication technologies, and how to 
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assess information in all its guises. Because out-of-school use of digital information 

undoubtedly comprises a huge portion of young peopleôs information intake, we should bring 

out-of-school information problems into the classroom. Here are some examples: 

Students follow the same news story as it is covered by different media outlets, 

including blogs and Twitter. 

Students critique and compare music-reviewing sites. They look for evidence of 

professionalism and conflict of interes 

 

Students compare and contrast different online financial services, tracking the stock 

market advice given by each. Or students evaluate differences in how these services 

profile individual companies, then compare this information to the companiesô own 

online promotional material. 

 

Students analyze the differences between sites like eBay and Craigslist.com. They 

conduct price and service comparisons across sites, as well as with standard online 

retail outlets. 

Students compare the information on a disease in different types of sources: 

consumer-oriented websites, websites designed for medical professionals, and 

postings on web forums. 

 

As important as it is to improve the technical infrastructure of library information systems, 

adapting and updating policies is even more critical if libraries are to have a meaningful role 

in the lives of future generations. The best information retrieval technology in the world is 

useless if entire classes of information are prohibited and professional assistance is not 

available to help young users become intelligent and responsible users of information and 

communication technologies. Libraries must expend equal energy creating a library 

ecosystem that embraces the best in social media, data mining research, and the unique 

human attributes that a true public service can offer. Current circumstances have permanently 

altered the nature of a career once focused primarily on information organization and 

retrieval activities. Todayôs librarians must also act as ethicists, counselors, and activity 

coordinators if they are to successfully serve their digital native clientele. Libraries will 

remain relevant, even vibrant, if we focus not on the technology itself, but on the activities 

that engage our users.  
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The Problematic of Natives and Immigrants  
 

Ross Todd  

SCIS, Rutgers U, NJ, USA 

 

The terms "digital natives" and "digital immigrants" have become popular, pervasive, and 

comfortable terms for characterizing people's take up and engagement with the digital 

environment. While the labels characterize and polarize groups of people in terms of the 

historical development of digital technologies, there has been little examination and critique 

of the use of  these conceptions. Through the lens of available research, and drawing on a 

range of theoretical perspectives from education, cultural studies and information science, 

this paper provides a critical reflection on the meaning and use of these labels, and suggests 

that such labelling is somewhat stereotypical, exaggerational and romanticized, and does not 

reflect the richness and diversity of those these labels wish to portray.  
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ABSTRACT 

This paper reports findings from the Institute of Museum and Library Services (IMLS) 

OCLC, and Rutgers University funded Seeking Synchronicity: Evaluating Virtual Reference 

Services from User, Non-User, and Librarian Perspectives  grant project (IMLS, 2005-2008) 

and from the results of an analysis of twelve user behaviour studies analyzed in the Joint 

Information Systems Committee (JISC)-funded report, The Digital Information Seeker: 

Report of the Findings from Selected OCLC, RIN, and JISC User Behaviour Projects (2010). 

Both of these large, international projects seek to understand how digital library users, 

including Digital Natives, Millennials, and older adults are finding and using electronic 

information.  Results indicate that there are generational differences and that library use 

instruction as well as discovery tools and other information retrieval systems need to be 

tailored to meet these changing needs.   

Keywords: Virtual Reference Services, Digital Reference, User Studies, User Behaviours 

 

1.0  INTRODUCTION  

How do Digital Natives (Prensky, 2006) and other members of the Millennial Generation 

approach their information needs, digital reference services, and online resources?  How can 

digital libraries better serve this young population which seems to be radically different from 

previous generations, especially in their information-seeking behaviors and preferences? The 

findings from the Institute of Museum and Library Services (IMLS) OCLC, and Rutgers 

University funded Seeking Synchronicity: Evaluating Virtual Reference Services from User, 

Non-User, and Librarian Perspectives (2005-2008) and the results from an analysis of twelve 

user behaviour studies reported in the Joint Information Systems Committee (JISC)-funded 

report, The Digital Information Seeker: Report of the Findings from Selected OCLC, RIN, 

and JISC User Behaviour Projects (2010) provide answers to these questions.   

2.0 SEEKING SYNCHRONICIT Y PROJECT RESULTS 

Seeking Synchronicity included focus group interviews, online surveys, and interviews with 

users and non-users of virtual reference services (VRS) that revealed differences in 

Millennial information seeking in comparison to older adults (see also Connaway & Radford, 

in press, 2010; Connaway, Radford, Dickey, Williams, & Confer, 2008; Radford & 

Connaway, 2007). In addition, transcript analysis uncovered behavioural differences in the 
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live chat environment between Millennials and older adults and in librarian interactions with 

the different user groups.   

Millennials approach technology, information seeking, libraries, librarians, and print 

resources very differently than previous generations. Results of focus group interviews, 

online surveys, and phone interviews show that they tend to value information delivery, want 

direct answers (especially specific answers to their information queries as opposed to help in 

locating the answers), and are impatient and results oriented. In addition, they resist 

instruction in VRS encounters, are more receptive to instruction in face-to-face (FtF) 

environments. Transcript analysis found that Millennials use more chat language and texting 

shortcuts than older adults. They are also more deferential to librarians, using polite language 

(such as please and thank-you) more often than adults and tend to end abruptly, leaving the 

interaction without a closing statement (such as thank-you or good-bye) more frequently. 

The youngest members of the Millennial generation, are referred to here as ñscreenagersò 

(Rushkoff, 1996) because have an insatiable appetite for screens, moving text, and images. 

Across the different methods of data collection the screenagers were consistent in stating that 

they prefer Google and search engines to browse the web, ask friends, and to find information 

themselves. They said they never used phone reference for homework help, were unaware 

that libraries offer telephone reference, and said they would never email a librarian. Their 

preferred modes of communication are mobile and digital: texting, cell phones, and instant 

messaging (IM). These individuals report that their primary use of IM is for socializing 

purposes. They are unaware of VRS, fear chat librarians would ignore them, or that they 

would not understand or care about their questions. They also are not confident that librarians 

have the subject knowledge needed to answer their questions. Privacy and security concerns 

also were identified by the groups. 

Nearly half of adults and three-quarters of the Millennial VRS users found chat to be the least 

intimidating mode of reference while the Millennial VRS non-users believe that email is the 

least intimidating mode of reference service. A larger majority of the Millennial non-user 

online survey respondents stated that remote access to information is important compared to 

the adult VRS non-user online survey respondents. The Millennial VRS non-user online 

survey respondents value librarian friendliness and politeness more than the adult VRS non-

user respondents. In addition, more Millennials believed that the library is convenient than 

the adults.  

Both the VRS non-user online survey respondents and telephone interview participants were 

unaware of the existence of VRS. The VRS non-user online survey respondents also said they 

did not choose VRS because they were concerned that the questions might annoy the 

librarian, did not believe the librarian can help them, and were satisfied with other sources of 

information. They thought they might try VRS if they could get information quickly at 

anytime of the day or night. The VRS non-user telephone interview participants, including 

greater proportions of Millennials, said they did not choose VRS because they used the Web 

and some specifically mentioned using Google including a much greater proportion of 

Millennials. 

When asked to describe a successful reference experience, VRS non-users who participated 

in online surveys and phone interviews said that they valued accuracy, correct answers, 

convenience, and delivery of the information were most often mentioned. These respondents 

also highly valued librarians who are knowledgeable, have a positive attitude, and good 

communication skills. Millennials value convenience and online access to sources and 

services), value friendly librarians, and tend to be concerned that the questions may be 
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annoying to the librarian. Adults are concerned that chat may be too complicated and that 

their typing skills are not adequate to participate in chat. 

3.0 DIGITAL INFORMATION SEEKER PROJECT RESULTS 

The Digital Information Seeker project undertook an analysis and summarization of twelve 

major studies conducted within the last five years in the UK and the USA, including Seeking 

Synchronicity. These studies identified peopleôs information-seeking behaviours, which are 

influenced by specific demographic characteristics, such as age, and the context and situation 

of the information need; their perceptions of libraries and information resources, including 

online catalogues; and their use and perceived value of e-journals and e-books. Both 

quantitative and qualitative research techniques were used in the studies, which provided rich 

data sets. 

The study participants primarily included students, researchers and university faculty who 

had high levels of confidence in assessing their expertise in using databases and other digital 

discovery systems. However, the analysis revealed the need for greater prevalence of 

information literacy education across the groups and of system design and development based 

on usersô assumptions and behaviours. Since information literacy has not kept pace with 

digital literacy levels, there is an identifiable need for training, support, and improved 

systems to better accommodate individualôs information-seeking behaviours and practices.  

Google and other search engines are highly used and are often the first source for searching 

for information and key word searches dominate. The majority of the findings indicate that 

individuals are aware of the differences between authoritative research literature and internet 

content. One study reported that some students preferred library catalogues to search engines 

for academic assignments.   

E-journals are very important to the research process and access to digital content is preferred 

and sometimes, expected and access to journal backfiles can be difficult. As reported in the 

Seeking Synchronicity study, speed and convenience are important to users, regardless of age, 

experience, academic discipline, or context of the information need and people ñvalue 

human resources in the information seeking. Researchers particularly appreciate desktop 

access to scholarly content and users also appreciate the convenience of electronic access 

over the physical libraryò (Digital Information Seekers, p. 4).  Libraries are still primarily 

associated with collections of books and not associated with providing electronic sources. 

ñIn some cases, the studies reviewed included findings which seem to contradict one another, 

and for which evidence may be mixed:  

¶ There is evidence for both broad and narrow range of tools used for scholarly 

research.  

¶ There is evidence both in favour and against formal training in electronic 

searching.  

¶ There are mixed conclusions on the question of whether recommendations, 

provided by recommender systems, and social media are having an impact on 

information seeking.  

In a few cases, the above findings from the studies under review offered evidence that runs 

counter to popular perceptions of the current information scene. 

¶ Many popular media claims about the óGoogle generationô may not be supported by 
all the evidence.  
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¶ In choosing among search engines, some evidence indicates that speed may not be the 

most important evaluative factor.  

¶ The studies that addressed library OPACs provide little support for the advanced 

search options which are still popular in these systemsò (Digital Information Seekers, 

p. 4-5).  

Implications for Libraries  

ñImplications for libraries which are shared by multiple studies include the following:  

¶ The library serves many constituencies, with different needs and behaviours.  

¶ Library systems must do better at providing seamless access to resources.  

¶ Librarians must increasingly consider a greater variety of digital formats and content.  

¶ More digital resources of all kinds are better.  

¶ Library systems and content must be prepared for changing user behaviours. 

¶ Library systems need to look and function more like search engines, i.e., Google and 

Yahoo, and Web services, i.e., Amazon.com, since these are familiar to users who are 

comfortable and confident in using them. 

¶ High-quality metadata is becoming more important for discovery of appropriate 

resources.  

¶ The library must advertise its brand, its value, and its resources better within the 

communityò (Digital Information Seekers, p. 5). 

4.0 FUTURE RESEARCH 

There is a need for additional research to study if age is a primary factor in information-

seeking behaviours, or if it is one of many factors, including context and situation, that 

contribute to how people get information. Are there Digital Natives and Digital Immigrants 

(Prensky, 2001), or are there instead other ways to characterize differences in how people 

adopt and use information technology? White (2008), for example, offers a different model, 

one that contrasts the behaviors of Digital Residents (who have an ongoing, developing 

presence online) to that of Digital Visitors (who log on to the virtual environment to perform 

a specific task or to acquire specific information, and then log off).  More research in the 

study of the roles of social networking, mobile technology, and text messaging in information 

seeking also would help us better understand how people get their information and why they 

make these choices. 
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ABSTRACT 

The vision of digital library as co-laboratory (Licklieder, 1965; Borgman, 2007) has been 

inspiring a case study promoted by the University of Parma and financed by the Fondazione 

Rinascimento Digitale (Italy).  

The case study describes the community of humanities scholars in Italy. The peculiarity of 

this community is that it aggregates different disciplines and the collaboration both inside the 

humanities community and also with cultural institutions and publishers seems to be difficult 

(Tammaro, 2006 and 2007). The research gap is in the apparent different approach to digital 

library taken by cultural institutions and by scholars of different humanities sectors: 

- cultural institutions provide bibliographic tools and portals for the identification and 

location of digital collections of images; 

- humanities scholars need not only to identify and locate collections but re-use 

collections for functionalities such as text analysis, statistics, authorship studies. 

The aim of this research has been to promote a serious debate on the issue of how a digital 

library as knowledge space could activate a virtuous circle where technologies that change 

the way of working in the humanities can found a prepared soil for an effective cultural 

growth of digital humanities. The research question wondered if the model of digital library 

as knowledge space could be an important shift in the way scholars work and if the digital 

library could drive a cultural shift in humanities community.  

The objectives of the research have been: 

- to investigate the Italian scholars model of digital library,  

- to collect the expectations about digital library,  

- to define the features of the ideal virtual space that can optimise the digital library, 

- and to analyse the active role that scholars can have collaborating with digital library 

development in Italy.  

The investigators were scholars selected from different humanities sectors: from History, 

Philology, Education, Philosophy and Art. The methodology of the case study has involved 

more than 150 scholars, who have been interviewed and/or have participated to focus groups. 

The findings have been analysed using the CBA (Concerns Based Adoption Model, cfr. Hall, 

Loucks, 1977 and 1979).  This model, which has been used also in other innovation process, 

has been useful for understanding the different behaviour of different disciplines scholars and 

also of different scholars inside the same discipline. Following this model the different 

perceptions and expectations of digital library are correlated to the different level of adoption 

of digital libraries. 

New features of digital libraries as knowledge space, as collaboration, sharing resources and 

creating new resources are generally not requested. The community of philologists peculiarity 

of this work is that it focuses o this particular aspect and aims. 
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ABSTRACT 

The BSB is a universal and research library of worldwide importance not only due to the 

quantity of its collection but also due to the uniqueness of its inventory of handwritings, 

incunabula and historical printings as well as its special collections. The BSB holds at the 

moment more than 10 million volumes and more than 50.000 current periodicals in analogue 

and digital form from the 8
th
 up to the 21

st
 century. The library is referred to the number of 

old manuscripts between all the libraries worldwide the number 4 and together with the 

British Library it has the biggest and most important collection of  incunabula in the world. In 

the field of special collections should be mentioned in particular its splendid collections of 

old maps and music manuscripts and prints as well as its extraordinary worthy collection of 

books (handwritings and prints) from the middle and far east and last but not least its 

impressive collection of antique Hebrew books, one of the most precious in the world.    

On that background it seems clear that in the libraryôs policy of building a digital library at 

the moment a strong emphasis lies on retro-digitization. The organizational-technical 

backbone of the last one is the Munich Digitization Centre (Münchner 

Digitalisierungszentrum - MDZ). Organizationally it is a division of the acquisition and 

cataloguing department of the library. The MDZ originally was founded as one of Germanyôs 

two national digital library competence centers. Today it is the leading digitization center 

with the most sophisticating scanning facility in the German speaking world (e.g. usage of 

scan-robots). The strategy is to digitize the complete holding which is out of copyright, 

within the next five - seven years and to make it accessible free of charge via the internet. 

BSB pursues this strategy through own mass digitization projects and through a 2007 

stipulated public-private partnership with Google into the Google Book Search initiative. In 

the meantime the MDZ has successfully terminated more than 100 very heterogeneous 

projects. It has got a very reach and deep experience in all the fields of retro-digitization. The 

growth of digital objects in the library archive (included the items coming from Google) has 

reached 182 TB by December 2009 which is the biggest digital archive of all German 

libraries.  

From the beginning on the complete digitization workflow was designed as a semi-

automated, computerbased production process.  It starts ï in the case of  ñdigitization on 

demandò, when a single user asks a digital copy of a determined volume - with an via internet 

available online ordering tool and terminates with the last step, the pushing of the digital 

master copy in the long term archival storage. The software tool used for the handling of the 

digitization process is ZEND (= Zentrale Erfassungs- und Nachweisdatenbank) which is 

based on an Open-Source Software and was developed by our own. ZEND has a modular 

structure and supports also the production of the web versions of the digital copies for the 

various subject based information portals (ViFa) of the library as well as the handling and the 

storage of the bibliographic, technical, administrative and structural metadata. In a close 

cooperation with the library own Institute of book preservation and restoration (IBR) the 

MDZ is focused also on a very serious quality control policy. There is the principal that every 
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scan is done only one time by respecting high quality standards and consequently paying 

attention on the conservation needs of the original be scanned.      

As central state and archive library for Bavaria the State Library is also responsible for 

preserving digital media from different provenance. To achieve this goal the BSB has built up 

the Library Archiving and Access System (BABS) which integrates technical solutions for the 

long-term preservation of digitized as well as born-digital objects. The BSB is herewith one 

of the frontrunner in the field of digital preservation in the world. The MDZ preserves the 

original image files to guarantee their integrity, authenticity and availability over the long 

run, to ensure protection of investment and in order to allow the re-use of the digital objects 

in the sense of cross media publishing. The long-term preservation of the digital objects is 

carried out in close cooperation with the Leibniz Supercomputing Centre (Leibniz 

Rechenzentrum, LRZ, Munich). In a current project the MDZ checks and improves the 

trustworthiness and scalability of its digital archive. 

Based on these wide range of activities and deep experiences in dealing with the general 

argument ñdigital libraryò and a strong international-cooperative input the paper will be 

focused especially on  

¶ conception and building up of  researcher friendly ñvirtual libraries/subject based 

portalsò as integrated parts of digital research environments 

¶ user group adequate presentation of and access to data as the core challenge of the 

acceptance of digital library services and, last but not least, 

¶ necessity and development of a pragmatic digital archiving approach as a solution for 

libraries and researchers. 
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INTRODUCTION  

In the digital world, with its incessant flow of information and challenges to resource 

preservation, researchers assert it is crucial to understand the needs and wants of faculty to 

ensure librariesô futures as partners in scholarship and research (Case, 2008, Jones & 

Kayongo, 2008, Markgraf, 2002).  Ithaka has been conducting a series of surveys designed to 

examine the attitudes and behaviors of United States higher education faculty since 2000.  

The data collected in the last of the series in fall of 2006 and published through Inter-

University Consortium for Political and Social Research (ICPSR) is used as the basis for 

analysis in this study. The study uses multiple regression analysis to examine how the size of 

the academic institution, librariesô importance as a starting point or ñgatewayò for research, 

and importance of electronic resources influence faculty dependence on libraries for research. 

METHODS AND DATA  

A total of 44,218 participants was selected from a list of faculty members in United States via 

every nth selection.  The questionnaire response rate was 9.4% with 4,152 responses analyzed 

for this study. The instrument contains 194 variables.  Variables: size of institution, library is 

a starting point or ñgatewayò for research and seven additional, independent, continuous 

variables relating to importance of electronic resources, which were converted into one mean 

composite variable, were used for the study. The seven indicator variables (online catalogs, 

databases of academic journals, abstracting and indexing databases, e-books, freely available 

online materials from your discipline, wikipedia/blogs/other interactive sites and free web 

based resources) were tested for reliability using Chronbachôs Alpha index. This was found to 

be relatively high at .758 and all 7 variables were retained.  Furthermore, all variables used in 

computing the importance of electronic resources variable are examples of important 

electronic resources used in library research as seen in literature (Prochaska 2009, Bristow 

and Buechley 1995, Albitz 2005, Maron and Smith, 2009).  To determine whether the seven 

variables measured were related to the construct of importance of electronic resources a 

reliability test using principal component analysis was conducted and all communalities were 

found to be strong. Study equation used was: 

. 

FINDINGS 

 

The overall model with the three independent variables (size of institution, importance of 

library as starting point for research or ñgatewayò and importance of electronic resources) is a 

significant predictor of dependence on libraries for research, with an F value of 308.042 (p< 

0.01) and R square of 0.182 (p<0.01).  The model explains 18.2 % of the variance of faculty 

dependence on library research.  All three independent variables are significant predictors.  

The importance of electronic resources (b=0.110) is significant (t=3.383, p<0.01), which 
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corresponds with Pearsonôs Coefficient between dependence on library for research and 

importance of electronic resources (r=0.081, p<0.01).  Size of institution (b=0.216) is also 

significant (t=7.999, p<0.01) and has a positive correlation with the outcome variable 

(r=0.101, p<0.01).  Library is a starting point or ñgatewayò for research (b=0.680) is the most 

significant predictor of faculty dependence on libraries for research (t=28.866, p<0.01) with 

the largest Pearsonôs correlation coefficient (r=0.410, p<0.01). The results suggest libraries 

can justify their investment in developing library interfaces and gateways and should 

continue to do so as that appears to have the strongest impact on faculty dependence on 

libraries for research.  Additionally, continued investment in electronic resources is crucial to 

increasing library role in research process in academia.   
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ABSTRACT 

The paper presents results of a preliminary study analyzing information searching behaviour of young 

researchers, postgraduate students of University of Ljubljana, Slovenia. In the study three e-journal databases 

(Science Direct, Proquest Direct and Ebsco Host) were used as examples of large interdisciplinary databases. 

The study included 21 researchers who used the systems to look for information for their own real research 

needs. Their sessions were digitally recorded and afterwards analysed by the research team. The experimental 

situation was not ideal for studying information behaviour, since data originated from a previous study looking 

at user friendliness of these IR systems. However, data also allowed additional analysis, namely studying of 

approaches to searching, satisfaction with search outcome, influence with the outcome on further work, etc. In 

detail, the study looked for patterns in the approach to query formulation and reformulation, number of steps in 

search formulation, use of auxiliary functions such as indexes, search history or help, handling of hits, actions in 

case of 0 hits, etc. It also analysed relations between search outcome and  satisfaction (or dissatisfaction) with 

the system, duration of each session and its dependence of the above factors, influence of previous experience 

with a respective system on its use, or experience with the first system on the work with the second one. This 

preliminary study is a part of a larger study aiming to discover information searching patterns of today's young 

Slovenian researchers who, technically, still belong to the so called digital immigrants generation, but may 

already express some of the characteristics of the so called digital natives. 

1 INTRODUCTION  

In recent years we have seen intensive debates over the differences between different 

generations of users of digital technology. Even though it is becoming increasingly clear that 

users of information and communication technology can not be simply divided into 'natives' 

and 'immigrants' and that the picture is in fact much more complex, we are still faced with 

certain changes in scientific communication and ways researchers look for information.  

Our previous work (Vilar and Zumer 2008 a and b), which looked at young Slovenian 

researchers and their preferences regarding user friendliness, gave us an indication that a 

deeper insight into their searching behaviour might reveal some interesting patterns. Some of 

the participants in our previous study expressed characteristics resembling those associated 

with digital natives (preference of simpler searching interfaces resembling web search 

engines, annoyance with numerous options on the screen, etc.). In this study our goal was to 

investigate the behaviour of our respondents in regard to their approaches to searching, 

decision-making during the search process, working with search results and overall 

satisfaction with the process and its outcomes. 

2 BACKGROUND 

Prensky's (2001 a and b) initial concept of differentiation of users of digital devices has in 

recent times developed to a wide area of digital concepts, incorporating the so-called digital 

homeless, digital genders (such as digital females vs. digital males), digital homes, etc. 

(Guenther, 2007), homo sapiens digital, digital wisdom (Prensky, 2009), digital dissidents 

(Synovate, 2007). Our reanalysis of recordings gathered for a different purpose was a 

consequence of our desire to see whether also people who officially do not belong to the 

digital natives generation express some of their traits. The starting point were the general 
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characteristics which are usually discussed in regard to digital natives: young people today 

are a homogenous group, have a lot of experience with digital technology and differ to a great 

extent from previous generations.  

In their review of research literature of the last 30 years researchers (Information Behaviour, 

2008, Williams and Rowlands, 2007) have put together a list of general beliefs describing 

behaviour and preferences of the net generation. They: 

- show a preference for visual information over text,  

- want a variety of learning experiences, 

- have shifted decisively to digital forms of communication, 

- ómultitaskô, 

- are impatient and have zero tolerance for delay,  

- find their peers more credible as a source of information than authority figures, 

- need to feel constantly connected to the web,  

- learn by doing rather than knowing,  

- prefer quick information in the form of easily digested short chunks rather than full text, 

- have a poor understanding and lack of respect for intellectual property, 

- are format agnostic,  

- may perceive virtual reality as real as the real experience, 

 

However, it is interesting to see that studies show that not many of these assumptions are true 

(see for example De Vry and Watson, 2003, Benett, Maton and Kervin, 2008, Williams and 

Rowlands, 2007). These authors mainly follow the idea that, naturally, exposure to various 

forms of digital technology and also of information seems to have certain influence on digital 

literacy, but not necessarily on information literacy. Needless to say, recent studies have also 

discovered that 'digital natives' may be very confident, but not necessarily very competent 

using digital devices  as well as information. However, as Williams and Rowlands (2007) 

conclude, these problems are not new, and many of them are not solely characteristic for 

youngsters. 

Regardless of this, it is interesting to observe results of studies of scholarly information 

behaviour. They without a doubt show significant changes in the ways researchers look for 

information and how they deal with it, which, in turn, may have significat impact on their 

information tools. Rowlands and Fieldhouse (2007) have discovered some patterns in 

researchers' recent information behaviour: 

- Skimming (1-2 pages at a time) 

- Navigating (looking around the electronic sweet shop) 

- Power browsing (reading abstracts and titles, even indexing terms, rather than full text) 

- Squirrelling (downloading material to `readô later) 

- Cross-checking (collecting information from different sites) 

 

Until rather recently, as Xie (2002) points out, identification of information-seeking strategies 

was focused on approaches to query formulation and reformulation. Even though some 

research (see for example Xie, 2007) has shifted focus to investigating levels of user goals, 

levels and dimensions of tasks, personal information infrastructure, the social-organizational 

context, plans and their dimensions, situations and their dimensions, and information-seeking 

strategies consisting of interactive intentions and retrieval tactics, approaches to querying and 

working with search hits are still an important, in fact crucial, part of any information seeking 
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On the basis of these studies it seemed interesting to see whether our repondents expressed 

any of the traits of digital natives and new researchers. Of the above characteristics we were 

interested in preference for visual information over text, multitasking and task switching, 

impatience for delay, preference of quick information over lenghthy fulltexts, format 

agnosticism, navigating, power browsing and squirrelling. We also tried to see whether any 

of the traits found to be generally true for users of digital technology can also be identified in 

their work with information systems. 

2.3 Our previous research 

The decision for this study is partly due to results of ideas arising during our preceding 

research (Vilar and Zumer 2008 a and b) and partly due to the fact that we saw unused 

potential in the material gathered for this previous study. For this reason and before we 

present the methodology of our current study, we will briefly present our previous study, 

since it is intrinsically connected with the current one in terms of material used.  

The study (reported in Vilar and Zumer 2008 a and b) was focused on user perceptions of 

user interface friendliness. In the study three e-journal databases (Science Direct, Proquest 

Direct and Ebsco Host) were used as examples of large interdisciplinary databases. The study 

included 61 researchers, who were purposely selected from the postgraduate students of 

University of Ljubljana, thus representing the ratios between different disciplines. They used 

two randomly assigned systems to look for information for their own real research needs. 

Their sessions were digitally recorded and afterwards analysed by the research team; and 

after each session a comprehensive questionnaire was filled in by each participant. The two 

sources of data allowed a comparison of participants' subjective perceptions of system's user 

friendliness, satisfaction with the system or with search outcome, and of objectively analysed 

actions and perceptions. Such analysis allowed a more detailed and objective picture.  

The findings of our previous research indicated that some users might express preferences 

and behaviour close to that which, according to some studies, is associated with the digital 

natives. For example, users from certain academic areas (especially humanities and social 

sciences) were found to prefer search facilities resembling internet search engines, were 

bothered with large amount of information on the screen, and, on the whole, liked if search 

facilities were as simple as possible. For us this was an indication that more research would 

be needed to investigate more deeply into these preferences which are otherwise unusual for 

scientists. We decided to have another look at the recordings, this time analyzing them from a 

different angle. Our focus was therefore on the behaviour of the users, with the emphasis on 

their approaches to searching and working with results of their searching. We present more 

details about the methodology in the corresponding section. 

3 RESEARCH 

3.1 Participants and IR systems 

As explained before, in the initial study (Vilar and Zumer, 2008 a and b) we included three 

interdisciplinary e-journal IR systems (Science Direct, Proquest Direct and Ebsco Host) and 

61 participants. Of these every individual used two different and randomly assigned IR 

systems. The final result was therefore 122 recordings.  

It must be noted that analyzing the recordings proved to be more difficult than initially 

expected, due to the circumstances of the first study. Namely, the original experimental 

situation was such that participants were asked to perform their own search, but to pay 

attention to various user friendliness features of the interface. As a consequence, in the course 



54 

 

of their searching they did not act as if they normally would in a real searching situation. 

Instead they were much more aware of the system features to which users normally do not 

pay attention (i.e. user friendliness features). Circumstances under which the recordings were 

created were therefore not ideal for studying user search behaviour. Some recordings were for 

this reason unusable for our current study focus. For this study we decided to use only the 

recordings where participants conducted a search process which was as realistic as possible. 

This means that we looked at the ways they worked with the system. Participants, who only 

followed instructions which were given to them for the purpose of the first study, usually did 

a single query, had a quick look at list of hits, maybe opened one or two full hits, and ended 

their work with the system rather quickly. But, we noticed that some participants followed a 

thread in their search process; in most cases this meant developing their searching on a single 

topic through a number of queries and longer working with search results (saving them, 

sending them via email, etc). We regarded this as expressing actual information seeking 

behaviour or at least the behaviour which was as close to realistic as possible. For the purpose 

of this study we were therefore interested in the second group.  

We did not analyze participants for any of their individual characteristics, therefore we 

decided to analyze recordings as if stemming from different users. With this we disregarded 

the fact that every user in fact worked on two systems but at the same time gained the 

possibility of less complex analysis focusing on information behaviour which was also 

helpful due to the fact that we did not have a big number of instances to work with. In the end 

this meant that we worked with 21 recordings (8 for Science Direct, 6 for Proquest Direct and 

7 for Ebsco Host). 

3.2 Methodology  

The recordings stemming from our previous study were analyzed once more to examine user 

search behaviour. Based on review of literature and on our previous study we composed a list 

of searching behaviour features to investigate for our respondents. In this preliminary report 

we included the following: 

- Initial approach: Here we looked at what the user chose as his/her initial search 

approach: was he/she satisfied with what the system offered or did he/she do anything 

other than what was offered on the first screen. 

- Happy with the first set of hits: We estimated the user's satisfaction with the hits which 

were a consequence of the first query. Our decision was: the user was satisfied with hits, 

if he/she did more with them than simply review the list of hits and return to query 

formulation. 

- Nature of dissatisfaction: If the user was dissatisfied with initial hits, what was the nature 

of his/her dissatisfaction: wrong hits, too many hits, too few hits 

- Action after viewing first set of hits: What was the user's action after having a look at the 

first list of hits. 

- If back to QF, what was approach: If the user returned to query formulation, what 

approach did he/she take: narrowing or broadening of query, browsing indexes or 

thesauri, query reformulation using keywords from the hits, or using his/her own terms 

- Action in case of 0 hits: What did the user do in case his/her query resulted in no hits: 

quit, return to query formulation to form a new query, broaden or narrow an existing 

query 

- Actions in case of hits: What did the user do with hits once he/she was satisfied with 

them: inspect only the list of hits, inspect the list of hits and then work with full hits, 

inspection of hits and return to query formulation 
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- Attention of pictures in hits: Was it important to the user that the full hits contained 

pictorial material? 

- Multitasking: Did the user express multitasking? 

- Type of error (in QF resulting in 0 hits): What type of error resulted in no hits? Was it a 

typographic error, wrong content, too narrow query. 

- Satisfaction with results (hits): How satisfied was the user with hits as a result of his 

queries? 

- Satisfaction with system: How satisfied was the user with system and its features, 

including user interface?  

- Prevalent search strategy / behaviour: On the basis of everything above, what was the 

prevailing searching behaviour of the user: standard searching and working with hits, 

mainly browsing, berrypicking, task switching, multitasking, giving up if not happy 

 

We combined these with some data on use of auxiliary functions, full-text formats, and 

perceptions of user friendliness from our initial study. 

4 RESULTS 

Due to a small number of recordings in this preliminary analysis we did not perform detailed 

statistical analysis, instead we paid more attention to potentially interesting patterns, 

emerging in crosstabulations of variables, which we intend to investigate in our subsequent 

study (in preparation). Duration of recordings varied from 3 to 47 minutes, in most cases it 

was somewhere between 20 and 30 minutes. 

To most users these systems were unknown, as can be seen from Table 1. This in turn 

explains some of their actions and decisions further on. We must also note that there seems to 

be no difference between users or their search approaches and the order of systems used or 

their previous knowledge of the system (results are very similar regardless whether they used 

the first or second system and also regardless whether the system was known to them or not). 

As can be seen from Tables 2 and 3, all users were satisfied with system-offered searching or 

browsing facilities, and no user was satisfied with the first set of hits. In this phase they 

expressed behaviour close to so called power-browsing (Rowlands and Fieldhouse, 2007), 

reviewing hits by reading short formats only. Table 4 presents the nature of their 

dissatisfaction revealing that in most cases it was a consequence of too many hits, with the 

exception of third system (Ebsco Host) where most users were bothered with too few hits. 

Table 1: Acquaintance with systems 

 
Known / Unknown 

Total Known Unknown 

System Science Direct 4 4 8 

ProQuest Direct 1 5 6 

Ebsco Host 1 6 7 

Total 6 15 21 
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Table 2: Satisfaction with system-offered search facilities 

 

Initial Approach 

Total 

System offered - 

Standard form 

search 

System offered -

Browsing 

indexes 

System Science Direct 7 1 8 

ProQuest Direct 5 1 6 

Ebsco Host 4 3 7 

Total 16 5 21 

 

Table 3: Satisfaction with the first set of hits 

 
Happy With First Hits 

Total No 

System Science Direct 8 8 

ProQuest Direct 6 6 

Ebsco Host 7 7 

Total 21 21 

 

Table 4: Nature of dissatisfaction with the first set of hits 

 

Nature of dissatisfaction 

Total 

Content - wrong 

hits Too many hits Too few hits 

System Science Direct 2 4 2 8 

ProQuest Direct 1 3 2 6 

Ebsco Host 1 2 4 7 

Total 4 9 8 21 

 

It was therefore not surprising that all users after viewing initial set of hits either returned to 

query formulation or opened online help (see Table 5). As Table 6 shows, those who returned 

to query formulation mostly reformulated their initial query using their own terms, not terms 

from hits which they initially viewed, or made a completely new query. 

Table 5: User action after viewing the first set of hits 

 
Action after viewing first hits 

Total Back to QF Online Help Other 

System Science Direct 8 0 0 8 

ProQuest Direct 4 2 0 6 

Ebsco Host 4 2 1 7 

Total 16 4 1 21 
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Table 6: Approach to query formulation 

 

If back to QF, what approach 

Narrowing Broadening 

QRef with own 

terms, synonims 

QRef with KWs 

from hits 

System Science Direct 1 1 3 1 

ProQuest Direct 2 0 2 0 

Ebsco Host 1 2 3 0 

Total 4 3 8 1 

 

Similarly, Table 7 reveals that, in case their query resulted in no hits, users in most cases 

returned to query formulation and either reformulated their query, broadened it, formulated a 

new one or opened online help. The most common type of error resulting in no hits was too 

narrow query, as is shown in Table 8.  From Table 9 we see that, even though it was an 

artificial situation, most users worked with hits once they were satisfied with what they 

found, as is, naturally, the purpose of any information system. Quite a number of users 

remarked that they normally download hits to read later, which can be interpreted as a form 

of so called squirreling behaviour (Rowlands and Fieldhouse, 2007). 

Table 7: User action in case of no hits 

 

Action in case of no hits 

Total 

Q 

Reformulation 

Q 

Broadening Online Help 

New 

query Other 

System Science Direct 5 1 0 2 0 8 

ProQuest Direct 1 2 2 1 0 6 

Ebsco Host 0 2 3 1 1 7 

Total 6 5 5 4 1 21 

 

Table 8: The most common types of errors in queries resulting in no hits 

 
Type of error 

Total Wrong content Too narrow Q Too broad Q Other 

System Science Direct 1 6 1 0 8 

ProQuest Direct 0 6 0 0 6 

Ebsco Host 0 5 1 1 7 

Total 1 17 2 1 21 
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Table 9: Action with hits 

 

Action with hits 

Total Inspection of SF 

Inspection of SF 

and work with 

full hits 

Inspection of SF 

and returm to 

QF None 

System Science Direct 1 6 1 0 8 

ProQuest Direct 0 6 0 0 6 

Ebsco Host 0 6 0 1 7 

Total 1 18 1 1 21 

 

No user expressed any form of multitasking, however, Table 10 shows that quite a large 

portion of users considered important that search results contained pictures or graphics.  

Table 10: Attention to pictures in hits 

 
Attention to pictures 

Total Yes No 

System Science Direct 3 5 8 

ProQuest Direct 1 5 6 

Ebsco Host 2 5 7 

Total 6 15 21 

 

We also analyzed user satisfaction with two aspects, search results and system on the whole. 

This is shown in Table 11.  Users who were unsatisfied with search results were in every case 

also unsatisfied with the system. On the other hand, users who were unsatisfied with the 

system were in minority of cases satisfied with search results which indicates that some users 

are willing to sacrifice user friendliness for content. 

Table 11: User satisfaction with system on the whole and with search results 

 
Satisfaction with system 

Total Dissfatisfaction Satisfaction 

Satisfaction with 

results 

Dissfatisfaction 13 0 13 

Satisfaction 5 3 8 

Total 18 3 21 

 

Data from previous research (Vilar and Zumer 2008a) show that most users did not use 

auxiliary functions such as indexes or search history, but they did show a considerable 

interest in using online help. Those users, who did use auxiliary functions, mostly felt that 

they were relatively easy to use 

In our previous study we also found that most respondents felt it was very important, if not 

essential, to have various formats of full text available. Among formats they strongly 

preferred format pdf, however, admitted that on the one hand use more than one format fvor 

various purposes and on the other that in order to get desired content they use whichever 

format is available. 
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In regard to perception of user friendliness, our previous research shows that most users liked 

the systems and found them relatively easy to use. In this study we were unable to identify 

connections between these perceptions and their information behaviour. 

5 DISCUSSION 

We can say with quite firm certainty that our respondents do not express many of the features 

associated with digital natives. Everybody simply used what system offered on an initial 

screen (searching/browsing). Most peple used search forms in a very "disciplined" way (as 

they were taught or as they taught themselves) and also most simply moved between 

searching and examining hits In regard to information behaviour we found that they do not 

multitask, do not switch between tasks or berrypick, but also do not show great dependence 

of user friendliness of the system ï they do not give up easily even though they are not happy 

with the system or with results. We could argue that on the whole they express characteristics 

of rather average users of information systems. They judged hits from their current research 

perspective and were in many cases surprised to find relevant ones in databases, which were 

unknown to them, but nobody found interesting hits on a new topic 

We did confirm some features: Users seem to be quite attentive to pictorial material. 

However, we would need more insight into the nature of their information needs to be 

convinced whether this is connected to their research work or a consequence of their 

preference of visual information over text. Unfortunately we were not able to extract this 

information from out research data due to the fact it was collected for a different purpose. 

The users also seem to be format agnostic, as stated by Williams and Rowlands (2007), 

namely, they do not show preference for the format of text they are using; instead the content 

is more important to them. 

In regard to behaviour which seems to be characteristic for today's researchers, we found 

evidence of power browsing and squirrelling (Rowlands and Fieldhouse, 2007). In order to 

quickly evaluate worthiness of hits most users reviewed short format of hits ("list of hits") 

thus looking at titles, keywords, abstracts, and similar items. Some users also admitted that 

they do squirreling, i.e. they download interesting results for later detailed reading. 

Also, quite close connection was found between their satisfaction with search results and 

overall satisfaction with the systems they were using. All users who were unhappy with the 

system which they were using were also unhappy with the results of their searching. On the 

other hand, some users expressed greater patience by being satisfied with search results 

inspite of not being satisfied with the system. However, dependence on the satisfaction with 

search tools is, as we have seen from previous studies, not characteristic only for the net 

generation, but for majority of users of digital technology.  

If we speculate about possible reasons for no multitasking, berrypicking or task switching, we 

can say the following. These are researchers with already formed search focus and are not 

that easily distracted from their line of thought. Although volunteers, they were in an 

experimental situation, were given a very detailed delegated task and were therefore 

performing not free, self motivated search. They would perhaps express different behaviour, 

if observed in their everyday work environment. It must again be noted that circumstances 

were not ideal for studying information behaviour. Our respondents from whom the 

recordings originate were included in an experiment of a different nature ï namely, it looked 

at user friendliness features of the systems. The respondents were therefore asked to use the 

system with attention to user friendliness features, likeability of the interface, ease of its use, 

etc. These are features to which users normally do not pay attention, and for this reason other 
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elements of the search process were neglected. The users did not search the way they 

normally would thus making the study of their behaviour more difficult. 

6 CONCLUSION 

This preliminary study of the material gathered in another study proved to be very valuable 

for our further work. Firstly, it informed us of the fact that our respondents can not be 

counted as typical members of the net generation. Rather, they seem express some of the 

characteristics, and on the whole, behave like ordinary users of digital technology. We did 

find some evidence of behaviour which seems to be typical for younger researchers. 

But the study also resulted on the one hand in a reconsideration of the circumstances under 

which we recorded our respondents and on the other in a change of our approach to the raw 

material. We discovered that our approach in searching for characteristics of digital natives 

needed more natural situations to be observed and different aspects of behaviour analysis. 

These findings will be very helpful in our planning of future work. 
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ABSTRACT 

Digital repositories are considered essential information tools for scholarly communication. 

Their acceptability and extensive use by communities and institutions, as well as the usersô 

commitment in self-archiving, highlight the need for developing alternative channels of 

communication to expose the scholar productivity. Furthermore, the digital repositories 

community is interested into transforming them into viable, reliable and useful systems. This 

interest is primarily expressed by intense research activity, including - among the others - the 

evaluation and the usability of the technological solutions that support these services. On an 

institutional level, digital repositories are systems supported by physical organizations, such 

as libraries, which undertake many tasks in order to enable a variety of processes associated 

with these systems, such as submission, editing and access. 

In this paper, a multifaceted evaluation initiative that aimed at the redesign of University of 

Patrasô institutional repository, namely óNemertesô, is presented. óNemertesô is operating on a 

DSpace installation and the óTheses and Dissertationsô collection was placed at the center of 

evaluation as the most important collection accommodated in the service. Emphasis was 

given to key processes held inside the repository by conducting surveys and interviews with 

typical classes of users. In order to collect data from these sources three different studies were 

held. First the quality of Submission process inside the physical and the digital space was 

evaluated through a questionnaire survey, which was addressed to people who had earlier 

submitted in the óTheses and Dissertationô collection. Secondly, the information retrieval 

processes and the interface were evaluated by Human-Computer Interaction savvy students 

using the usability heuristics principles. Finally, the Editing processes and the quality of the 

delivery of services were assessed through interviews with the librarians that support the 

service.  

The findings of these studies point to areas that the system can be improved and help to 

eliminate the barriers that prohibit the service to be upgraded and host new collections. The 

areas identified concern both the way of delivering the service and the operation of the 

system. While the contextual parameters make the generalization of the findings about the 

service more ambiguous, the findings concerning the system performance and the interface 

intuitiveness validate the results of previous studies, such as the case of terminology, 

affordances and effectiveness of search interfaces. It is anticipated that the findings of the 

study can be further exploited by organizations with similar repository services and 

technological infrastructures. 
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