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USE AND USERS OF DIGITAL RESOURCES:
A FOCUS ON UNDERGRADUATE EDUCATION IN THE
HUMANITIES AND SOCIAL SCIENCES

Diane Harley et al.,
Center for Studies in Higher Education, University of California, Berkeley
http://digitalresourcestudy.berkeley.edu

EXECUTIVE SUMMARY

Introduction

A “build it and they will come” approach to many university digitization initiatives has
precluded systematic investigations of the demand for these resources. Those who fund and
develop digital resources have identified the general lack of knowledge about the level and
quality of their use in educational settings as pressing concerns.

The purpose of our research was to map the universe of digital resources available to
undergraduate educators in a subset of users in the humanities and social sciences (H/SS), and
to examine how understanding use and users can benefit the integration of these resources into
undergraduate teaching.

Why study users? There are myriad reasons cited for undertaking and conducting user studies.
They may range from product design and usability testing, to policing web sites, to facilitating
policy and investment decisions. For our purposes there were three interrelated rationales for
conducting the present research: (1) addressing questions of strategic planning and investments
in digital resource provision and use, (2) identifying the special needs of the humanities and
social sciences, particularly as they relate to the future of liberal education in a digital age, and
(3) sharing effective strategies for understanding the array of uses and users across a wide
variety of educational digital resource initiatives.

Overview of methods

Our specific approach was to employ multiple methods and empirical data to investigate how
and if available digital resources are being used in undergraduate teaching environments.

It is important to note that our definition of digital resources is intentionally broad and includes
rich media objects (e.g., maps, video, images, etc.) as well as text. These digital resources may
reside in or outside of digital libraries and include those developed by individual scholars and
by other entities.

Results

There are three broad areas to our work reported here:

1) A literature review and discussions with various stakeholders to provide a scan of the
digital resource universe, and where the user fits into that universe
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2) Surveys of faculty at various types of California higher education institutions as well as
subscribers to humanities and social sciences listservs, and the testing of the
combination of transaction log analyses and online surveys as methods for
understanding users of specific web resources

3) Interviews of site owners and the organization of a symposium to explore how
gathering comparative user and non-user data across a variety of digital resources might
be achieved

1. Understanding the humanities and social science digital resource landscape

Through (1) a literature review and (2) targeted discussions with those who create and
disseminate digital resources, we assessed the landscape of user studies that target digital
resources available to H/SS faculty in undergraduate settings.

Our literature review encompassed the following broad areas:

1) Humanities and technology;

2) Real and virtual classrooms;

3) Undergraduate education reform;

4) Information literacy initiatives;

5) Tools for instructional use of digital resources; and

6) Specific research on digital resource users (electronic resource/digital library use
studies; cultural heritage research; site-specific user studies; image-service studies; and
complex new media such as interactive video, GIS, 3D applications, games, and social
software).

The literature review reinforced our early assessment of the state of the landscape. We
discovered that a description of this space entails complicated definitions about, and analyses
of, (1) the scope, variety, and origins of the available rich media resources, (2) how the resources
are actually used (or not used), and (3) the variation that exists between and among a diverse
group of “users” and “owners” (and a recognition that users and owners are often embodied in
the same person).

There is an especially complex set of stakeholder interests and agendas when it comes to
defining the value of user studies. There are policy makers and administrators who oversee
educational reform or digital library efforts, developers who create resources, and technicians
or designers who develop tools for the integration of resources into undergraduate settings.
This diversity of perspectives and agendas complicates the understanding how an exceptionally
diverse set of digital resources is actually used.

Creating a Resource Typology:

We convened a number of groups to discuss the digital resource provider or site owner
perspective, and to tackle the problem of common vocabulary. But there are challenges to the
construction of such a vocabulary, not least of which is that digital resources of all kinds are
proliferating in many different environments and are created by many different kinds of
developers.
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We began creating a typology by simply describing resource types (e.g., curriculum, video,
maps, electronic journals, etc.) based on actual faculty discussion group data (below), thereby
generating a useful map for describing digital resources from a faculty perspective. We refined
the typology so that resource characteristics are gathered around “centers of value.” These
centers of value (e.g., what and how content is represented, how can it be found, etc.) can
function as broad yet significant guiding principles, with considerable strengths in describing
many kinds of digital resources.

What we soon discovered, however, is that users, when compared to resource providers, often
use a different level of granularity in defining a resource (e.g., whether they can find on the web
a format, a photo, a picture, or a passage). Furthermore, categories of users often comprise
diverse individuals with varying and idiosyncratic needs, perceptions, and ways of finding and
utilizing digital resources.

The set of roles under the designation “owner,” (and the individuals in those roles) ordinarily
have different interests, values, and, especially, different levels of access to traces of user
behavior. A colleague suggested the following distinction of these roles:

o Aggregators, who select which digital resources are to be available in what
combinations, and try to bring them to the attention of users

e Developers of tools, who shape user interactions, export mechanisms, and access paths

¢ Content creators and owners, who conceive, assemble, describe, and digitize content

2A. Faculty discussion groups and online faculty survey

To determine how, how much, and even if unrestricted digital resources are being used in
targeted H/SS teaching and learning contexts among diverse higher education communities,
we conducted discussion groups and a survey of potential users (faculty, teaching assistants,
and students) from UCs, liberal arts colleges, and community colleges in California.

Faculty discussion groups: In October and November of 2003, we hosted four sessions of
discussion groups with thirty-one instructors from three institutions. The discussions formed
the basis for the development and creation of the faculty survey. We asked variants of four
basic questions in our discussions:

e What digital collections/resources do you use in undergraduate teaching?
e How do you use them in your teaching?
e What obstacles to use do you encounter?

¢  What would you like to do with digital collections/resources in a perfect world?

The discussion groups are summarized in a separate publication that can be found at:
http:/ / digitalresourcestudy.berkeley.edu/pdf/faculty_discussion_group_june05.pdf

Faculty survey: We conducted a survey of approximately 4,500 faculty from specific disciplines
at a stratified random sample of community colleges, University of California campuses, and
liberal arts colleges in California; the survey was administered both online and on paper. We
received 831 valid responses (a response rate of 19%). A follow-up telephone survey of selected
non-responders found no convincing evidence of response bias in the survey. We also
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conducted a second, parallel survey of instructors from a broader range of institutions,
disciplines, and geographic areas, recruited through online discussion groups; we received 452
responses. The results from this second survey corresponded closely with the main faculty
survey on most dimensions.

The survey questionnaire focused on eight main domains:

e Teaching background

e Types and sources of digital resources used
e Personal digital collections

e How digital resources are used in teaching
e Motivations for using digital resources

e Motivations for not using digital resources
e Barriers and frustrations

e Support and assistance

Results of the survey reinforced our early impressions from discussion groups. There is a broad
spectrum of user types, ranging from the non-user, to the inexperienced, novice user, to the
highly proficient and advanced user of digital resources. Non-users were themselves diverse.
They included those who were passionately opposed to the use of technologies in their
classroom for a variety of valid pedagogical reasons (e.g., these technologies cannot substitute
for preferred teaching approaches). Non-users also included self-described enthusiasts
frustrated by technical and non-technical barriers, and those simply without time to think
about, let alone use, technology in teaching. The degree to which personal teaching style and
philosophy influence use was striking.

Respondents used a wide range of resource types for a variety of reasons. Images and visual
materials were the most frequently used resource, and were often used for classroom
presentation or posting on the web. Google-type searches were the most frequent way in which
faculty found resources. A faculty member’s own “collection” of digital resources was the
second most frequent source of material.

Faculty used digital resources to improve their students’ learning, to integrate primary source
materials into their teaching, or to include materials or teaching methods that would otherwise
be unavailable. Some said they used digital resources because it was expected by their students
or their colleagues.

The foremost reason for not using digital resources was that they simply did not support
faculty’s current teaching approaches. Lack of time was a major constraint, regardless of
institution. We can say that it was not at all easy for most of our respondents to use the
plethora of digital resources available to them. Faculty —including those active and enthusiastic
in their use of digital resources —identified many obstacles to using these resources for teaching
including how to find, manage, maintain, and reuse them in new contexts. One of the most-
cited obstacles to the effective use of digital resources was the availability, reliability, and
expense of the necessary equipment, both in the classroom and for personal use. Almost all
faculty need support for a variety of tasks. Both novices and advanced users face challenges
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when integrating digital resources into their teaching, but they experience somewhat different
needs and barriers; thus, support systems that are helpful to one group may not be for another.

Responses also emphasized the importance of personal digital collections in faculty work
practices. It is important to emphasize that many faculty want to build their own reaggregated
resources by using their own materials and then mixing them with resources they have
collected along the way. How to manage the multitude of available resources and integrate
them into teaching practice is a major hurdle. Although there may be an array of tools available
to faculty for collecting, developing, and managing resources, the efficacy and interoperability
of these tools for the immediate tasks that faculty need supported often fall short.

An analysis by discipline revealed variation among scholarly fields. Faculty who use texts
extensively depend on different kinds of sources for different pedagogical goals than faculty in
art, architecture, history, and anthropology, who rely more heavily on images. Faculty in
political science were the heaviest users of data sets, and faculty who teach writing had special
needs around information literacy and the use of reference materials. Not only do different
disciplines require different types of resources, they use them in different ways and for different
reasons.

When the data were analyzed by age, the oldest instructors (age 62 and up) were the lightest
users. A multiple regression analysis demonstrated, however, that age alone is a very weak
predictor of a person’s overall level of digital resource use. Regression and path analysis further
showed that individual characteristics have a greater effect on a person’s total level of digital
resource use than do institutional, disciplinary, or demographic characteristics.

2B. Investigation of transaction log analysis and online site surveys

We set out to evaluate two methods for tracking site usage. Server transaction log analysis
(TLA) is a widely used method for studying the usage of particular websites. Many sites also
use web-based surveys, either alone or in combination with transaction log analysis, to learn
more about their users. The lack of consensus on how best to implement these methods and
report on the results, however, makes it difficult to interpret statistics for different sites and to
compare one site’s findings with another.

We explored the benefits and challenges of these two user research methods by pilot testing
their efficacy on two local websites. Our charge was not primarily to generalize our findings
about users of these specific sites; rather, we were interested in the efficacy and efficiency of
TLA and online surveys as methods for understanding use generally.

Results from the analysis of both survey and TLA indicated that the overwhelming majority of
site users on our two test sites were irregular or occasional, rather than regular, users. An
analysis of search engine queries that led to each site provided some insight into users’” goals
and mindsets. The design of each site also affected both the analysis and the usage itself.

Given our knowledge of how site owners report out on user behavior, we were interested in
exploring how representative online site survey results actually are. Specifically, combining
online surveys with transaction log analysis of the same site during the same time period
creates opportunities for measuring the survey’s response rate and for estimating response bias.
To assess whether the survey respondents were representative, we compared the observed
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browsing behaviors of those who did to those who did not respond to the survey. For both
sites, results indicated that the users who responded to the survey were noticeably different
from the typical site user: survey respondents used each site much more frequently, and each
session was longer and more in-depth. Therefore we concluded that the online site surveys
suffered from response bias, and the respondents were a non-representative sample. Although
the tests we conducted helped to clarify the specific techniques and metrics that provide the
most useful insights into site usage, the tests also provided a vivid demonstration of some of the
challenges and pitfalls in performing user research and interpreting results. Based on these
results, we advise caution in generalizing from online site survey results to the whole
population of site users.

3. Why study users? Summary of digital resource provider and researcher interviews
and meeting

In keeping with our multi-pronged approach to understanding users of digital resources, we
devoted considerable time over the course of the project to talking with digital resource
providers about why they studied users, what they knew about users, and what more they
would like to learn. In addition to conducting formal interviews, we convened a group of
resource providers, funders, and user researchers for a two-day meeting in May 2005.

Interviews with digital resource providers: Interviews with thirteen digital resource providers
and two other stakeholders in the field underscored the diversity of projects, tools, and services
available to the H/SS community and the difficulty of making comparisons among them. Our
sample included sites that provided educational online resources and that had at least some
freely available resources. The goals of these interviews were: (1) to test our initial sort of
digital resource characteristics, (2) to collect opinions on the importance of user research to
digital resource providers, and (3) to determine if certain factors and their attendant digital
resource characteristics (e.g., histories, funding models, architectures, etc.) are associated with
successful strategies for integrating an understanding of users into development and
maintenance activities. Where possible, data on cost and collaborative development strategies
were collected.

The interview analyses suggest that there were no common terms, metrics, methods, or values
for defining use or users among the targeted projects. One common theme among digital
resource providers was the desire to measure how and for what purpose materials were being
used once accessed; few providers, if any, however, had concrete plans for undertaking this
measurement in a systematic way.

Many digital resource providers targeted faculty as their primary audience. Several sites,
however, are exploring expansion to new audiences either through targeted planning or in a
more serendipitous fashion. Our research revealed that community building is important to
digital resource providers, and many are exploring tools to enable the development or support
of user “communities.” Some have also suggested that community contributions can hold a key
to sustainability challenges.

Sustainability for the initiatives we researched is a pressing, if elusive, question for most sites.
Formal agreements or plans to determine long-term financial, technical, and organizational
sustainability are practically nonexistent. Success and value were slippery topics, though it is
apparent that high-quality projects often bring advantages to their institution’s resident
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students and faculty, and can also bring some level of prestige to the larger organization. This
recognition of value by the sponsoring institution provides a potential route to long-term
support and funding.

Site Owner and User Researcher Meeting: In May 2005, we convened sixteen experts for a
discussion of “online educational resources” (OER) to explore how and if questions about user
behavior are tightly linked to questions of policy and planning. A majority of participants had
been interviewed before the meeting (above). Our discussions covered four broad topics:

e Codifying content and contexts
¢  What do we want to know about users? How do we find out?
e Users, user demand, and sustainability

e What are the larger research questions and agendas that need to be addressed?

The participants represented a variety of perspectives in the field of online educational
resources. Their collective expertise included production and delivery of online educational
resources, delivery of continuing education, user research, and foundation funding. The
following organizations were represented:

e Curricula: CMU OLI, Connexions, MERLOT, UC Irvine, MIT OCW1
o Digital libraries: JSTOR, ARTstor, NSDL2
e Tools and reuse: Carnegie Foundation, MIT, IKSME?

e Foundation and society perspectives: ACLS, Hewlett Foundation#*

Finding a common framework: Codifying categories of content, users, uses, and user
studies

Comparing data among OER projects poses a significant challenge to those who conduct or rely
on user studies for decision-making. A valuable goal, according to many participants, would be
for the OER community to articulate general principles and standards for user studies, and for
sharing usage statistics and results.

Meeting participants agreed that any conversation about users needs to first establish a
common framework and vocabulary to ensure successful comparisons among projects.
Similarly, when we discuss results of user studies across projects, it is important to codify terms
and methods, and to understand the full range and purposes of research methods and tools
available for evaluating users. The practicalities of conducting user studies present some
obstacles, however: high-quality research is resource intensive, and in-house evaluations can
result in a “self-fulfilling prophecy,” where studies frequently favor relationships and products
that already exist. Another stumbling block to collecting good data is the difficulty of
understanding the full range of an OER site’s users (e.g., users who do not register, users who

Lhttp:/ /www.cmu.edu/oli, http:/ /cnx.rice.edu, http:/ / www.merlot.org, http:/ /learn.uci.edu, http:/ /ocw.mit.edu
2 http:/ /www jstor.org, http:/ /www.artstor.org, http:/ /www.nsdl.org

3 http:/ /www.carnegiefoundation.org/KML, http:/ /www .iskme.org

4 http:/ /www.acls.org, http:/ /www . hewlett.org
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do not log in from recognizable institutions, the difficulty of interpreting transaction log data,
etc.).

Sustainability

Definitions of value and approaches to sustainability vary according to each OER’s context and
goals. It was argued that the only way to understand the value of OER —for individuals,
communities, and institutions —is to measure its impact and its outcomes. It was agreed that
disaggregating the ingredients of sustainability was essential. Four types of sustainability were
subsequently identified: curricular, technical/infrastructural, organizational, and financial.

Curricular sustainability: It was agreed among the participants that creating and sustaining
high quality curricular resources can be costly. Real concerns were voiced about the potential
for rampant propagation of misinformation and poor quality educational materials on the
Internet. While producers can actively control quality by strictly enforcing their own
pedagogical and production standards, doing so can make the material difficult to reuse outside
the context originally envisioned by the producers. Alternatively, the user community itself can
take the place of institutional or individual authority over quality, although fears about
diminution of quality are an especial concern among content experts with this model
(enthusiasm about Wikipedia in some circles notwithstanding).

The development of user communities among OER sites, as a measure of curricular
sustainability, was discussed at length. Participants recognized ongoing problems with
community reuse. Currently there is no common set of standard tools or practices to help
achieve interactive community on a large scale in educational contexts, though emerging social
computing models were again noted by some as promising.

Unintended and informal users. One question that arose was whether OER sites could or should
adapt their content or services to unintended users. To some participants, unintended use is an
opportunity for creative reuse, while many believed that an OER site should not or could not
change course to serve an unintended audience. How a site accommodates unintended use
may require a complicated calculus taking into account the site’s mission, scope, financial
model, desired impact, quality control, and targeted constituencies. It was agreed that studying
unintended users is exceptionally difficult, and that accommodating them in site development
can incur potentially significant costs.

Technical/infrastructural sustainability: It was argued that OERs, and especially open-access
OERs, need a common place where they can be reliably housed, organized, searched, and
preserved, perhaps in one or more centralized OER repositories. How a centralized repository
would be organized was open to debate, however, and several possible solutions were
discussed. Several participants agreed that federating searching among all OER sites would be
desirable and most “user friendly.”

Organizational sustainability: Organizational value is related to how OER fits into the
organization that supports it. To what degree does the host institution value the OER site, and
to what degree does the site’s value drive institutional support? In many cases there is an ad hoc
approach in which a faculty member cobbles together local support. If he/she leaves the
institution or runs out of funding, the OER can potentially be compromised. Long-term
commitment for OER is often unclear.
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Financial sustainability: At this stage, many OERs depend on a mix of institutional,
foundation, and corporate funding, and few have concrete plans for financial sustainability.
Various “business” and financial models were discussed, including endowment models,
subscription models, and others. There was discussion about the hesitation in academic circles
to endorse the concepts of business models, market research, and sustainability. For those
OERs that wish to remain non-commercial entities, a combination of foundation, institutional,
and corporate funding nonetheless remains the only source of financial sustainability. The
questions remain: how do we define and measure “critical mass” relative to a specific OER, and
how do we measure, then demonstrate, successful outcomes with funders?

Imagining a research agenda

We concluded our meeting with a hypothetical scenario in which participants were asked to
brainstorm how research funding should be spent on understanding OER users. Participants
agreed that all studies should be coordinated to use a similar set of terms and techniques, so
that findings can be shared more effectively and made generally applicable. Multiple research
topics were suggested, but they converged on one primary and one secondary research priority:
faculty and self-learners, respectively.
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INTRODUCTION AND RATIONALE FOR THE PROJECT

There is consensus among many scholars, developers, and the public that high-quality
knowledge should be freely available where economically feasible. Almost every American
research university campus, including those in the University of California (UC) system, has
made significant investments in digitizing its intellectual and cultural resources and making
them available to faculty, students, and the general public. However, we have little empirical
data about how these resources are being used by the originating campus or by other
institutions for educational activities. The general lack of knowledge about level and quality of
use of “unrestricted,” or free, resources has been identified as a pressing concern by those who
fund, use, and develop these types of resources. The “build it and they will come” approach
has resulted in a widely acknowledged supply-driven movement. For example, after providing
millions of dollars for the creation of digital libraries, NSF and JISC (the U.K. equivalent of
NSF)5 are both concerned about the low level of use of available digital resources among the
teaching faculty of our institutions. Those who fund open educational resource initiatives, such
as the Hewlett Foundation, are interested in users and how understanding them will provide
insights into the sustainability of the significant activities they fund in this space.

Our motivations for this study were driven by three interrelated rationales: strategic planning
and investments, focus on the humanities and social sciences, and consolidation of effective
strategies for understanding use.

1. Strategic planning and investments. Strategic investment decisions by funders and
institutions will undoubtedly hang on the question of how to pay for the significant costs of
digital resource production and maintenance.¢ The question of cost becomes more pressing in
an era of shrinking institutional budgets and deflated expectations of consumer markets for
digital curricular materials.”

We know very little about how digital resources, such as those produced at research
universities, are actually being used by the different tiers of higher education institutions both
in the U.S. and abroad. There is an implicit assumption that faculty at a variety of institutions
import digital content to enhance their undergraduate teaching. We simply do not know,
however, if such importation occurs on a measurable scale. And if it doesn’t, why not? This
question is of particular importance in California, where there is a presumption that digital
assets will flow from the public UC research university system to institutions with fewer
resources, such as high schools, community colleges, state universities, and the new campus at
UC Merced.

What are the costs to institutions in creating and maintaining these digital assets? That question
is perhaps impossible to answer given the mosaic of development and funding models that
exist for any one set of assets. In many cases, funding sources are cobbled together from a
variety of institutional and foundation budgets. There are the often unpredictable, ongoing
costs of maintenance and updating. And what of the significant costs incurred by digital
resource developers to simultaneously meet the needs of audiences that range from scholars to
school children, both internationally and domestically?

5 http:/ /www.nsf.gov, http:/ /www jisc.ac.uk
6 In reference to digital libraries in particular, see Smith (2001) and Smith et al. (2004).
7 See Matkin (2002) and Cushman (2002).
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In addition to institution-sponsored resources, there is the growing mass of “educational”
digitized rich media objects created by individual scholars and others. What is their value, and
who will maintain and preserve them? As decisions are made about financing resource design
and scope, an understanding of the level and type of use of these, as well as more “organized”
resources, will be needed in strategic planning.

We believe that a focus on understanding the use of both unrestricted and restricted digital
resources can shed some light on whether the investments in production and distribution of
“free” resources is warranted by market demand relative to undergraduate teaching (and other)
contexts.

2. Focus on humanities and social sciences. Within the academy, there is an abundance of good
models for integrating online materials in science and technical courses such as chemistry,
physics, biology, and computer science (see, for example, Twigg, 2003 and Fisher and Nygren,
2002). The application of technical solutions to undergraduate teaching in the humanities and
social sciences (H/SS), however, has been more elusive and less robustly funded. In fact, some
have argued that technical and professional courses, where there is a heavier reliance on
codified knowledge, may be more amenable to technological interventions (e.g., Trow, 1997).

At this time there appears to be a paucity of literature that has systematically examined this
problem, especially as it relates to the integration of non-text, non-library resources.

Our own experience and discussions with faculty suggest that successful integration of
technology in H/SS teaching may be stymied in courses that rely heavily on primary source
material and significant verbal and written interaction among participants. We have identified a
number of factors that might prevent routine integration of rich digital archives in the
classroom. They include constraints on faculty time, lack of support structures, and difficulties
with finding, analyzing, and customizing the abundance of online material available. Without
doubt the most important hurdle may be that each faculty member has precise and personal
ideas about how he/she teaches a course and what kinds of primary source materials are
useful; not every faculty member will teach U.S. history, Chinese literature, or foreign policy in
quite the same way or use the same primary source material. This fact is in marked contrast to
many undergraduate courses in scientific, technical, and vocational fields, where scope and
sequence are more tightly constrained by the necessities of moving students in a stepwise
fashion through a series of linked requirements. Perhaps most importantly, it cannot be
ignored that many faculty do quite well teaching without technology and, given the barriers to
use, would rather avoid the associated headaches.

Our research targets a better understanding of the variation in user and non-user behavior
according to discipline and institution, by focusing on a subset of the HE disciplinary
landscape. The humanities and social sciences are not a monolith, nor are user types. Studies
that have focused on the use of library materials indicate that patterns of use are influenced by
the type of institution and discipline. For example, “survey respondents in the liberal arts
colleges and in the biological sciences and the arts and humanities seem to rely on the library
and its functions and its services more than their peers in other disciplines do.” (Friedlander,
2003). Greenstein and Thorin (2002) point out that an additional obstacle to the use of digital
library materials in undergraduate teaching is “the near universal deployment of instructional
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technologies that do not integrate with the digital library” and the creation of digital collections
that rarely address instructional needs.8

Finally, we believe that understanding the technology needs of the humanities and social
science community has particular relevance to the future of liberal arts or general education
delivery and the increasingly vocationalization of higher education (Rothblatt, 2003; Smelser
and Schudsen, 2004). Any discussion about the future of liberal, or general education, cannot
ignore the new cohort of “always on” students that is poised to enter higher education
institutions. Future planning will be confounded by the fact that we simply do not understand
enough about these students who will have been weaned on peer-to-peer file swapping, Google
searches, MySpace, and wireless instant messaging (Harley, 2002; Oblinger and Oblinger, 2005;
Kvavik and Caruso, 2005). What expectations will these students have about their learning
environments and the nature of scholarship? How will institutions respond to students who
may have non-traditional concepts of time and space in scholarship?

Indeed, the very future of liberal arts is of concern on a global scale. We do not know how
many students will eschew traditional liberal arts curricula for the immediate economic benefits
of management and technology education. It is probably safe to assume that as new online
education providers proliferate and consolidate, the range of educational choices available to
students will increase, and many mature students will forsake a traditional four-year residential
college experience for certification and part-time degree programs (Harley, 2002). In a white
paper prepared for a meeting sponsored by the Center for Studies in Higher Education (UCB)
on the regulation of cross-border e-learning, Kumar et al. (2005) posit:

One consequence of greater cross-border e-learning may be a narrowing of subject
concentration. Seeking to maximize income and meet mainstream demand, much cross-
border higher education has concentrated on strongly career-oriented provision (notably
business, IT, healthcare, and education). The broader subject mix typical of the
comprehensive university has not been widely replicated. With notable exceptions, there
is little evidence of constructive relationships between cross-border providers and host
governments, and thus little apparent connection between provision and perceived
national skills needs. By focusing on more lucrative programs, cross-border delivery may
cut across domestic higher education in negative and unpredictable ways.

The ACLS Commission on Cyberinfrastructure for the Humanities and Social Sciences? (2005)
lays out in great detail the “grand challenge” of harnessing the potential of information and
communications networks to serve the special and diverse scholarly needs of humanists and
social scientists. It is our contention that solutions to those scholarly needs and related
challenges will ultimately benefit the future of teaching and learning in the humanities and
social sciences, and the challenges are worth addressing sooner rather than later.

3. Consolidation of effective strategies for understanding use. It is worth noting at the outset
that the terms “digital collections” or “digital resources” are often used synonymously with
“digital library collections.” This study intentionally focuses on rich-media digital resources
that may reside in or out of libraries. The variety of digital resources is extensive. Nationally
and internationally, unrestricted resources range from ambitious attempts to put up course web

8 Also see the recent Ithaka faculty survey of electronic resources for a discussion of disciplinary variations in use
(Schonfeld and Guthrie, 2004).

9 http:/ /www.acls.org/ cyberinfrastructure/ cyber.htm
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pages or whole courses (e.g., MIT OCW, World Lecture Hall, Monterey Institute for Technology
and Education), to discipline-specific course materials (e.g., LON-CAPA, Connexions), to
clearinghouses of individual learning objects (e.g., MERLOT), to digital library/ museum
collections (e.g., CDL/MOAC, Harvard Open Collections Program), to collections assembled by
individual scholars.’® Moreover, the few available user studies on this vast array of resources
are themselves fragmented by purpose, method, and context.

To date, there simply has been no coordinated conversation about user research that could
apply across the many types of available digital resources and their sources. Lack of a clear
picture about users makes coordination (of user methods, findings, business models, strategic
planning) across projects challenging. One focus of our research is to ask whether it is possible,
or even desirable, to have projects share methods and results. Is there too much variation
among projects —in terms of content, objectives, targeted users, funding models, and need for
understanding users — to attempt to coordinate knowledge about users (and methods for
studying them)?

What is the overall value of “user” studies? How can we begin to assess overall user demand,
and what analytic methods are useful for the various phases of decision-making (e.g., start-up,
site design, dissemination, maintenance, scaling, new audiences, etc.)? For example, usability
studies or testing of pedagogical applications in the classroom are clearly useful for site and
content design, but they will not yield the kinds of data one needs when making decisions
about initiating a new project, developing funding models, or assessing/targeting new
audiences. There are a number of very good studies of the former type. Unfortunately, they tell
us only about relatively enthusiastic users of a particular brand of content, but nothing about
whether that brand may be valued or useable by a wider potential audience operating in varied
educational contexts.

An additional issue regarding use studies and those who conduct them relates to the return on
investment (ROI) of various types of user studies (explored by Hill et al., 1997). Not only is the
issue of commensurate quality and quantity of information important for the developer, ROI is
equally important for participants in user research. In what ways do investments in use studies
actually translate to direct benefits to the user through simplifying their resource search,
organization, and reuse needs? We have found that a time burden is placed on users who
participate in research. What do they get in return and how do they directly benefit from such
participation? Quite simply, can the cost of studying users in academic settings yield
commensurate quality in the development of resources, tools, and systems?

10http:/ /web.austin.utexas.edu/wlh, http:/ /www.montereyinstitute.org, http:/ /www.lon-capa.org,
http:/ /www.bampfa.berkeley.edu/moac, http:/ /ocp.hul.harvard.edu
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RESEARCH GOALS AND METHODS

There are three broad areas covered by this study:

e Goal 1, which comprised a scan of the digital resource universe specific to the
humanities and social sciences, and where the user fits into that universe;

¢ Goal 2, which included surveys of faculty at various types of California higher education
institutions as well as subscribers to humanities and social sciences listservs, as a way of
determining what resources faculty use and why and how they use them. It also
included an assessment of how effective the combination of transaction log analyses
and online surveys are as methods for understanding users of specific web resources;

¢ Goal 3, which included interviews with site owners and user researchers, and the
organization of a symposium, to facilitate discussion and dissemination of simple,
shareable, and cost-effective analytic models/tools. A goal of the meeting was to explore
how gathering comparative user and non-user data across a variety of digital resources,
by a diversity of audiences, might be achieved.

OVERVIEW OF THE METHODOLOGY

This research project proceeded on parallel tracks. We utilized a suite of methods in our
sampling of relevant populations, including unrestricted resource owners, faculty, and other
users. More detailed descriptions of our various methodologies can be found in the relevant
sections of this report.

Our choice of methods was determined by the nature of our goals. We were not attempting to
use our research either for product testing or for rigorous analysis of learning outcomes. Instead
our goals were to provide (1) a relatively quick scan of use across a wide range of unrestricted
digital resources by a variety of user types, and (2) a possible analytical model that could yield
comparable data across a variety of digital resources. Given these goals, we used a combination
of surveys, discussion groups, follow-up interviews, and transaction log analysis (TLA) to get a
broad look at user and developer behavior. We have chosen to use these multiple methods and
to triangulate results because our study is focusing on complex social settings and rapidly
evolving technologies (e.g., faculty, random users, developers, technical systems). Marchionini
(2000) and Gilliland-Swetland (1998) argue powerfully for such an approach in studies
evaluating the integration of digital “repositories” into teaching/learning environments (see
Marchionini also for a discussion of quantitative and qualitative methods, and information
science research).

For this project, we conducted background research to inform our data collection methods and
developed a landscape of existing digital resource use. We selected methods to be
complementary. The transaction log analysis gave us a general understanding of how useful
this method is for establishing user profiles and for identifying patterns of user behavior based
on geographic region and institutional affiliation. We tested online surveys to provide more
detailed information from a self-selected subset of digital resource users to inform us about who
they are, how they use the resources, and their opinions about online resources in general.
Interviews and discussion groups provided information about targeted user groups, and
elucidated reasons for non-use among specific disciplinary populations.
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The scope and timeline of this study did not allow for a deep analysis of undergraduate student
users. This is indeed an area ripe for study but outside our immediate purview, although we
held a few focus groups with local undergraduate students and refer to our other work with
this population of higher education users where appropriate.

Some thoughts on user research methods

We think it useful in a study such as ours, which is focused on users of online educational
content and how to study them, to place our work within the wider context of user studies
generally. A wide variety of research methodologies has been used for studying the use and
users of online educational materials. To that end, a very brief review of the possible types of
user studies follows. Several commonly discussed user research methods are described:
surveys, transaction log analysis, observational studies, focus groups, and user testing. Some of
these methods, such as surveys, focus groups, and observational or ethnographic methods, can
address a variety of topics. Other methods, such as server transaction log analysis, are
particularly relevant to studies of computer or Internet usage.

The following is not intended as a literature review. We note references throughout the text for
those interested in exploring this topic more deeply. Additionally, we have cited relevant
methodological references when appropriate in specific sections of this entire report.

a. Surveys

Many types of surveys are used in social science research, including those distributed by mail,
conducted by telephone, face-to-face, or even online. Surveys may be targeted at current users
of a particular online resource or at a target group of potential users, such as students or
educators. Surveys tend to be the methodology of choice for assessing users’ needs,
motivations, attitudes, and satisfaction levels, as well as self-reported behaviors (Rossi, Wright,
and Anderson, 1983). Presser (2004) provides an excellent examination of methods for
evaluating survey questionnaires.

As web-based applications become widespread, more surveys are being administered in an
online environment (Fricker and Schonlau, 2002). Online surveys can improve efficiency by
automating data collection and analysis. Computerization may also enable more complex skip
patterns and allow researchers to customize the questionnaire to the respondent’s specific
circumstances. Most of the considerations common to other survey modes still apply, however:
instrument design, question validity, sampling technique, and response rate. (See also Evans
and Mathur, 2005.)

Online surveys encompass several different scenarios with very different research implications,
and we should be careful not to conflate these situations.

Surveys can be administered online as part of a traditional, well-developed survey
methodology involving a defined population of interest, an explicit sampling method for
generating a representative sample, a well thought-out recruitment strategy, carefully
calculated response rates, and statistical estimates of the likelihood of response bias (Evans and
Mathur, 2005; Fowler, 2002). As with offline surveys, issues of recruitment method and
sampling are particularly important. (If recruitment is by email, for example, messages are
likely to be ignored as spam.)
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Increasingly, however, online surveys are posted on a website and made available to anyone.
Such surveys may be part of another webpage, or may appear in a pop-up window. These
surveys rarely have a defined population or sampling method; with no way of tracking those
who do or don’t complete the survey, it is often impossible to report a response rate or estimate
response bias. These challenges may make it impossible to know if the resulting statistics have
any value; such surveys are more of a “popularity contest”, closer to the “ American Idol”
television show or baseball’s All-Star Game balloting than to a real scientific research study.
(See Goal 2B, below.)

b. Transaction log analysis

Transaction log analysis (TLA) takes advantage of the computerized log files that automatically
record online accesses to any website. By analyzing these logs, one can determine a number of
characteristics of the site’s users and can summarize site use (Rosenstein, 2000; Kassim and
Kochtanek, 2003). TLA is unusual among research methods in that it allows the researcher to
measure the actual online behavior of a site’s users, rather than relying on self reports.
Although it can report a user’s behavior with some accuracy, the method’s weakness is its
inability to report anything about the person actually performing those actions. The quality and
detail of the TLA results can depend on a number of factors, including the design and
architecture of the site, the use of identifying cookies, and the registration requirement of
signing in. Although cookies and site registration may improve TLA’s rigor, they raise
important privacy and confidentiality concerns, particularly at non-profit educational
institutions and libraries. Even in the best of circumstances, there will be gaps in TLA’s
effectiveness due to proxy servers, caching, blocked cookies, and the lack of accurate geographic
information. (For more detail see page 5-2, below.)

c¢. Observational studies

Observational studies typically use ethnographic methods and involve passive observation of
users (or potential users) performing their regular day-to-day activities in their own
environments. An in-depth observational study can provide insights that are overlooked by
other methodologies. In particular, such studies are ideal for capturing the details of users’ true
work processes (which often differ from self reports) and for seeing the way a tool of interest is
used in combination with other tools. On the other hand, observational studies are usually
time- and labor-intensive. Because they typically study only a small number of users, one must
always question how representative the results are and the degree to which they can be
generalized; the strategy for recruiting representative participants is particularly important.
And users may somehow adjust their behavior due to the presence of the observer, skewing the
results. See Weiss (1994) and Emerson et al. (1995) for excellent introductions to interviewing
and ethnographic methods, respectively.

d. Focus groups

Like surveys or interviews, focus groups are a good method for exploring users” motivations,
attitudes, thought processes, and satisfaction. Because the participants are usually few and not
necessarily representative, the results should be considered suggestive rather than
representative or comprehensive. Even if the participants are chosen to be representative, the
results may not be, since the participants’ comments can influence one another, spark new
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ideas, and lead the conversation in a particular direction. Focus groups can be a valuable
method for exploring the scope of a problem, examining particular issues in depth, or
developing an early version of a survey questionnaire (see Gearin and Kahle, 2001).

e. User testing

User testing is typically performed in a specialized lab, instrumented to record exact keyboard
and mouse movements, to videotape the participant (perhaps from several angles), and
sometimes to track eye movements (to identify the exact location of a user’s attention) (Nielsen,
1994). Usually the participant is asked to complete several specific tasks or usage scenarios and
may be asked to complete a short survey or interview before or after the test. Such tests tend to
focus specifically on the product’s usability rather than on its usefulness or its applicability to
the users’ real needs and environment. Because the controlled environment is artificial,
participants may not behave normally. The prescribed usage scenarios are often somewhat
artificial as well, and may not adequately match the users” actual situations. In addition, user
testing can be very time- and labor-intensive and often requires a dedicated facility with
specialized instrumentation.

Choosing appropriate methods

Different methods are appropriate for different phases of the product development cycle
(Nielsen, 1994). User-needs research or “market” research should be conducted prior to the
development of a new product or website. Rather than focusing on a particular site, user-needs
research will typically involve the study of a particular target user group, to better understand
their work practices and their needs; ideally, this research will direct the design and
development process (as well as the decision about which systems should be developed).
Useful methods for user-needs analysis and market research include surveys, focus groups,
interviews, and observational studies; a successful research plan will require the careful
identification of the target user group and the tasks or work practices of interest.

The evaluation of an existing online resource is a different problem, and different methods may
be appropriate. An existing system will presumably have an established user base with
established work processes, making it possible to study the actual use of the system. Transaction
log analysis and user surveys are probably the most useful methods for this situation, although
interviews, focus groups, and user testing may also be appropriate.

The evaluation of a newly designed or prototype system or website poses a particular challenge.
Transaction log analysis will generally be unhelpful, since there will be no established user base
or established work practices. Surveys and interviews will also fail to reveal much about the
actual usage of the system, since users (or prospective users) will have no real experience using
the system in a real-life context. In this situation, controlled user testing is probably the best
research method; user testing involves an actual product or system, but can simulate the use
environment with specific use scenarios.

Well-designed user studies often employ multiple complementary research methods, as
appropriate for the specific circumstances and study goals.
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GOAL 1: UNDERSTANDING THE HUMANITIES/SOCIAL SCIENCE DIGITAL
RESOURCE LANDSCAPE AND WHERE USERS FIT INTO IT.

Primary goal: To define the universe of digital resources available to undergraduate educators
in the humanities and social sciences and to examine how understanding use/users can benefit
the integration of digital resources into undergraduate teaching. Part of this goal was to
facilitate the gathering of comparative use data across a wide variety of humanities/social
science (H/SS) digital resources. Activities directed toward this goal included creating a map of
the universe of digital resources available to undergraduate educators and consolidating
existing knowledge about the use and users of these resources.

A. Defining the universe of digital resources and associated user studies

Our first step was to conduct an analysis and overview of existing knowledge about use, and
the methods for tracking use, of unrestricted digital resources. We have (1) reviewed and
synthesized the existing literature on user studies relevant to unrestricted digital resources,

(2) created a preliminary classification of select unrestricted digital resources in the humanities
and social sciences, (3) through interviews, analyzed what developers/funders want to know
about how (or if) unrestricted humanities/social science resources are being used in
undergraduate teaching contexts, (4) analyzed what select developers/funders are doing, and
how much they are spending on user research, and (5) analyzed what developers know and
their perspective on the best methods for measuring resource usage.

The key challenges to pursuing an analysis and overview about use included:

e Agreeing on how to define a collection of digital resources

e Agreeing on a set of characteristics for certain types of resources as we developed the
digital resource classification

¢ Determining how to integrate the various perspectives of different types of site
“owners” and users

e Identifying those sites most likely to yield information that could be generalized to a
wider universe of resources.

1. Unrestricted digital resources: What are they? How can we organize them?

Some background, both on our subject of study and our attempts at classification, is necessary
from the start.

The ACLS Commission on Cyberinfrastructure for Humanities and Social Sciences (2004)
recently noted that digital objects and data in humanities digital resource collections tend to be
far more complex and ambiguous than their counterparts in the sciences. Waters (2004)
discusses factors contributing to the sustainability of digital scholarly resources. He notes the
significant problem of the sometimes “disconnected jumble” of library digitization projects that
do not connect across institutions. Smith (2003) looks at preservation and sustainability issues
around “wholly new types of information resources, so novel that no common term except
‘digital objects” or “sites’ can describe them.” We argue throughout this report that when non-
library digital resources (a ubiquitous element in what most users desire from resources) are
added to the mix, the impact on ease of use is obvious and profound.
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Attempting to classify the mass of material available to users can be approached in myriad
ways and presents many challenges, as we describe in some detail below. For example, a major
study codified over thirty digital library aggregation services and non-library digital resources
into clusters and described a typology for classifying specialized digital resources collections
(e.g., American Memory, MERLOT, and Perseus?) (Brogan, 2003). Although some useful
definitions for classifying the ever-widening field of digital resources are developed, the study
analyzes only those digital resources that adhere (to a large degree) to the Protocol for Metadata
Harvesting of the Open Archives.’2 As we discuss below, there is a tendency for classification
schemes to only focus on small corners of the universe (i.e., cultural heritage institutions or,
more often, formal digital libraries).

For our project, we have chosen a much larger universe of digital resources, which requires a
rethinking of terminology, classification schema, and analytical approaches.

2. Definitions: What are we studying? What do faculty use in their teaching?

Since the outset, this study has been concerned primarily with unrestricted digital collections that
support research and teaching in humanities and social sciences. Little did we know when we
started that this term would engender so much confusion among the diverse groups with which
we have been conversing. We determined shortly after commencing that we were on the right
track, but a subtle redefinition of our subject of study was imperative.

We found, for example, that the term “digital collections” is often used synonymously with
“digital library collections.” This study, in contrast, is primarily focused on unrestricted digital
resources that may reside in or outside of libraries. Our choice of the term “unrestricted” meant
we would include resources of digital information that are freely and publicly accessible via the
World Wide Web, such as mixed media (encoded texts, images, sound files, video, etc.) as well
as metadata. Such resources proliferate in digital libraries (which have for some years now
been digitally reformatting materials in special, archival, print, photographic, and other
resources), museums (which create and distribute digital surrogates for artifacts and works of
art in their resources), and archives. But they are also created by individual scholars (for
example, as references to aid their teaching or as supplementary and supportive materials to
research publications; Read, 2003), and by scholarly initiatives (e.g., the Oxford Text Archive
and UVA’s Institute for Advanced Technology in the Humanities!?). They may also include
resources that reside on a variety of media sites (e.g., The New York Times) and in government
databases (e.g., USGS).1* As a result, we distinguished such unrestricted digital resources from
restricted resources of books and journals (e.g., JSTOR, Highwire Press, CIAO at Columbia
University Press, NAS Press) and those resources that comprise nothing but descriptive
information for, and pointers to, other information objects (e.g., Melvyl).15

Our data gathering reinforced our decision to maintain the broadest possible definition at the
outset. Faculty, when asked (as opposed to being told what resources are of value), made clear
that the variety of unrestricted digital resources available to potential users is extensive and

lthttp:/ /memory.loc.gov/ammem, http:/ /www.perseus.tufts.edu

12 http:/ /www.openarchives.org/OAI/openarchivesprotocol. html

Bhttp:/ /ota.ahds.ac.uk, http:/ /www iath.virginia.edu

14 http:/ /www.nytimes.com, http:/ /www.usgs.gov

15http:/ /highwire.stanford.edu, http:/ /www.ciaonet.org, http:/ /www.nas.edu, http:/ /melvyl.cdlib.org
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diverse; it is not just text and it does not just emanate from libraries or any other single source.
As to the term unrestricted, it has limited utility. We soon discovered that faculty in research
universities use a wide variety of licensed digital resources, but consider them to be
“unrestricted.” They make no distinction between, say, RLG Cultural Materials and a digital
collection such as MOAC.¢ For these faculty, both are accessible; most faculty have no idea
(until they are told or lose access) that the former is available only because their institution has
licensed it. Another issue is illustrated by using RLG Cultural Materials and MOAC again as
examples. The fact that these two digital collections have overlap in their content (and with
other resources as well) presents a host of complications in understanding user behavior,
especially around the issue of discovery. In a world where digital objects are represented in
multiple spaces and places, the user has numerous ways of finding an object and may use
various pathways to pluck a desired item out of a “collection.”

Therefore, for the purposes of our project, we replaced the ambiguous term “digital collections”
with “digital resources.” Digital resources, for our purposes, encompass those objects that
employ rich media and span text, images, sound, maps, video, and many other formats. The
source of these resources is equally broad, and can include formal collections of resources
developed by well-known institutional entities, such as libraries and museums, as well as those
developed by individual scholars. Faculty have various types of digital resources from which
to choose, depending on their given needs. Significant digital resources may be located in the
deep web, buried and beyond the reach of Google (e.g., databases such as JSTOR, RLG, etc.), or
behind password-protected course websites. Although we are particularly interested in free
content, we considered any resource that faculty said they use, regardless of whether it is
restricted or not.

B. Understanding use and users: A literature review.

1. The larger context for understanding technology and the humanities and social
sciences.

The overall higher education context of studying humanities/social science users of digital
resources is immense and complicated. We outline some major initiatives and thinking here.
First, there has been an increased interest in understanding users in the digital library realm
(e.g., Borgman, 2003; Waters, 2004; Grant, 2003; Blanford and Buchanan, 2003; George, 2003;
Tenopir, 2003; and Marcum and George, 2003). Second, there have been ongoing efforts to
understand the technology needs of users in the larger H/SS community and the
undergraduate classroom. The available, and often overlapping, perspectives span professional
societies, libraries, instructional /educational technology, pedagogical research, and distance
education. A few of the notable works are discussed below.

Humanities and technology: In 2000, the Building Blocks project of the National Initiative for a
Networked Cultural Heritage (NINCH)'” conducted a survey by field and discipline in the
humanities. The survey was designed to increase the involvement of humanists in the future
design of networked computing. NINCH’s findings were used to initiate twenty digital

16 http:/ / culturalmaterials.rlg.org
17 http:/ /www.ninch.org
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projects for humanities resources, aiming at meeting users” expressed needs. Building Blocks
built on two seminal projects conducted by the J. Paul Getty Trust.18

The Digital Initiatives Database Project queried users about electronic resources and generated a
web-based registry of digital projects that were produced by libraries.?® This effort appears on
its face to have stalled, and their list is quite thin when compared to the U.K.’s robust Humbul
Humanities Hub database of humanities digital resources.20 Other active U.K. organizations are
the Resource Discovery Network (RDN), the national Arts and Humanities Data Service, and
the Digital Resources for the Humanities (DRH) group.2!

The work of the NINCH and ARL initiatives has clearly influenced, by virtue of common
sponsors and/or overlapping personnel, a recent effort by the American Council of Learned
Societies (ACLS) Commission on Cyberinfrastructure for the Humanities and Social Sciences.
The commission was charged to describe, analyze, and provide recommendations on the
current state of humanities and social science cyberinfrastructure; its ambitious draft final
report was published in fall 2005 for comment. The commission report does not devote
discussions specifically to teaching, however.

Real and virtual classrooms: There are numerous investigations of how digital resources are
used in real and virtual classrooms. In our opinion, the most robust work to date in this broad
area is concentrated on science, technical, and vocational education. Systematic research
concerned with the humanities is much rarer and, when available, tends to focus on limited case
studies.

Much work investigating users of technologies in courses has been accomplished by the
educational/instructional technology and distance education communities (see, for example,
publications by ALN Magazine, Syllabus, the Technology Source, Innovate, etc. 22) Meta-
literature reviews are available on the thorny issue of learning outcomes (e.g., Phipps and
Merisotis, 1999; Waxman et al., 2003). Others are more broadly concerned with economic and
institutional issues (Fisher and Nygren, 2002, for the A. W. Mellon CEUTT studies; Lorenzo and
Moore, 2002, for the Sloan Consortium; Twigg, 2003, for the Pew Course Redesigns). In
addition to the burgeoning literature on distance education in the journals noted above and

18 The Object, Image, Inquiry: The Art Historian at Work Project (1985-1988) and the Research Agenda for Networked
Cultural Heritage Papers (1995), http:/ /www.ninch.org/bb/ project/history.html

19 http:/ /www.arl.org/did

20 http:/ /www.humbul.ac.uk

21 Links to all of these projects can be found at http:/ /www.ahrc.ac.uk/ictmap. JISC (U.K. Joint Information Systems
Committee) (2005) has published a strategic plan for 2004-2006, which includes the goals to “ensure ICT is embedded
within post 16 and higher education, develop eResearch infrastructure and use, and help institutions manage
investments in ICT.”

2 ALN Magazine. Asynchronous Learning Networks, http:/ /www.aln.org/alnweb/magazine/alnMaga.htm;
Association for the Advancement of Computing in Education, http:/ /www.aace.org/pubs; The American Journal of
Distance Education, http:/ /www.ed.psu.edu/acsde/Jour.html; Educom Review,

http:/ /www.educause.edu/pub/er/erm.html; European Journal of Open and Distance Learning,

http:/ /kurs.nks.no/eurodl/eurodlen; Journal of Asynchronous Learning Networks,

http:/ /www.aln.org/alnweb/journal/jaln.htm; TechKnowLogia: International Journal of Technologies for the
Advancement of Knowledge and Learning, http:/ /www.techknowlogia.org; The Technology Source,

http:/ /technologysource.org/; Syllabus, http:/ /www.syllabus.com
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elsewhere, NSF has recently commissioned a literature review about the implications of
information and communications technologies for distance education.?

The U.K.’s Joint Information Systems Committee (JISC) and NSF have just recently funded a
variety of projects through the Digital Libraries in the Classroom Programme.2* The charge is to
investigate the integration of resources into teaching contexts. One project now underway is
Digital Anthropology Resources for Teaching (DART) at the London School of Economics and
Columbia University.?> A report on their progress can be found on their website, although the
report is primarily focused on technical issues and includes no work on user studies per se
(Dahlquist et al., 2005). Another JISC/NSF project is The Spoken Word, now being pilot tested
with instructors and students at Michigan State University and Northwestern University.26
Glasgow Caledonian University? is digitizing much of the BBC’s radio archives into a
collaborative digital sound archive that faculty in history and political science will be able to
access, segment, annotate, and wrap into teaching materials. Their website says, “We are
simultaneously embracing the socio-technological world of the modern learner. The use of
blogs in teaching and showcasing audio, and the investigation of delivery of audio to mobile
devices are just two of the ways in which we are responding to the practical needs of our users.”
A perusal of their website indicates evaluation materials related to users is not yet available
from this project. An evaluation to measure the key impacts of the projects developed under
the Digital Libraries in the Classroom Programme is being performed separately.2

Brogan (2005) in her review of American Literature/ American Studies, describes the profusion
of resources available to faculty and students in this field, and points to numerous programs
focused on integrating these resources into the undergraduate teaching. Among the programs
she references are those developed by individual scholars (Voice of the Shuttle), and larger
efforts such as the Visible Knowledge Project at Georgetown University and the Center for
History and New Media at George Mason University.?

The American West Project is centered at the California Digital Library and is funded by the
Hewlett Foundation. 3 This ambitious project has among its goals “to assemble an American
West virtual collection drawing from the resources of major research institutions.” The virtual
collection “will be assembled and presented with a range of tools supporting extensive
reconfiguration [and] integration with online learning environments.” The development of
these tools is being informed by assessments conducted with a variety of audiences including
university librarians and K-12 teachers.

Improving undergraduate education: There are numerous initiatives that target improving
undergraduate education in colleges and universities. Many of these are institutional activities.

2 The National Science Foundation under the Implications of Information Technologies Initiative
http:/ /srsweb.nsf.gov/it_site/it/infotech.htm.

2 http:/ /www jisc.ac.uk/index.cfm?name=programme_dlitc

2% https:/ / dart.columbia.edu

2 http:/ /www jisc.ac.uk/index.cfm?name=project_spoken_word
27 http:/ /www.gcal.ac.uk

28 See http:/ /www jisc.ac.uk/index.cfm?name=funding_diglib. As part of the JISC- and NSF-funded Libraries in the
Classroom Programme, a “Tools Focus Study Final Report” identified and documented the software tools being used
and developed within the projects so that the sharing of tools across the projects in the program could be facilitated.

2 http:/ /vos.ucsb.edu, http:/ /crossroads.georgetown.edu/vkp, http:/ /chnm.gmu.edu
30 http:/ /www.cdlib.org/inside/ projects/amwest
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Some are national in scale. (Links to and descriptions of many of the existing programs can be
found at the UC General Education Commission website.3?)

One example of an institutional initiative is the Shared Pedagogical Initiative: A Database of
Electronic Resources for the University of California Community (SPIDER).32 The project has
experimented with the integration of resources for teaching writing and research to
undergraduates. Modeled after a virtual pedagogical seminar, the project has a searchable
database of modular and peer-reviewed instructional and educational materials for instructors
and students. Elizabeth Losh, the writing director for the UC Irvine Humanities Core Course
and SPIDER team member, is consulting on our project. She and her colleagues report that with
SPIDER, students are doing more research, using more resources at the library, and producing
better quality writing. Another notable program is Mellon’s 2004 Librarian/Faculty Fellowship
on Undergraduate Research at UC Berkeley.3? It aspires “to create a program that encourages
and facilitates faculty collaboration with the library and other partners to build undergraduate
knowledge of information resources; enhance student research and information competencies;
connect faculty research more effectively with classroom teaching; and provide extended
opportunities for faculty to mentor creative student discovery and research both within and
beyond the classroom.”

An example of a national initiative is the Reinvention Center at Stony Brook University, which
focuses on undergraduate education at research universities.3* Among its work is the
sponsorship of various conferences including those on the integration of research and
education. It has a new initiative to sponsor forums focusing on undergraduate scholarship in
the humanities.

The Carnegie Foundation for the Advancement of Teaching has a number of ongoing projects
relevant to the improvement of undergraduate education. These include Initiatives in Liberal
Education (ILE), the Integrative Learning Project, the Carnegie Academy for the Scholarship of
Teaching and Learning (CASTL), and the Knowledge Media Laboratory (KML), which
“develops tools and resources to exchange information, share knowledge and produce
innovations that can transform teaching and learning at many levels.”35 The Association of
American Colleges and Universities’ (AAC&U) “Greater Expectations” report (Ramaley et al.,
2004) evaluates the state of undergraduate general education. AAC&U has numerous other
initiatives in general and liberal arts education.3

The AAU report “Reinvigorating the Humanities” (2004) makes recommendations for
improving undergraduate teaching and also describes a variety of outreach innovations taking
place between universities and K-12.

The National Institute for Technology and Liberal Education (NITLE) “serves as a catalyst for
innovation and collaboration for national liberal arts colleges as they seek to make effective use
of technology for teaching, learning, scholarship, and information management.”3” A major goal

31 http:/ /cshe.berkeley.edu/ gec

32 http:/ /eee.uci.edu/ programs/spider

3 http:/ /library.berkeley.edu/Staff /MellonProject

34 http:/ /www.sunysb.edu/Reinventioncenter

35 Links to these initiatives can be found at: http:/ /www.carnegiefoundation.org/ourwork.
3 http:/ /www.aacu.org/issues/ generaleducation

37 http:/ /www.nitle.org
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is to facilitate the development of dynamic curricula that are responsive to innovations in
information technology.

The Associated Colleges of the Midwest (ACM) received a grant from the Mellon Foundation to
better understand student experiences with their liberal arts education (freshman year
experiences, capstone experiences, etc.). This project mainly involves liberal arts colleges and
the University of Chicago, and is described in “Engaging Today’s Students with the Liberal
Arts” (2005).

Information literacy projects: There is significant attention focused on “information literacy”
projects, in which students and instructors are the primary audience. They are too numerous to
review here, and are often closely linked to the above Undergraduate Education Improvement
Initiatives. The Association of College and Research Libraries has developed Information
Literacy Competency Standards for Higher Education.?® The A.W. Mellon Foundation has
funded a multi-year collaborative project between Connecticut College, Wesleyan University,
and Trinity College for librarians and faculty to develop and host information literacy
workshops for other faculty and administrators, and to build a collaborative database for
sharing information literacy learning modules and teaching resources.?* The Committee on
Information Technology Literacy (1999) published a major National Academy of Sciences report
on the effective use of information technology among college students. And more recently,
Tobin (2004) has presented a review of “Best Practices for Online Information-Literacy
Courses.”

Developing effective tools for instructional use of digital resources: The integration of
diverse digital resources into teaching practice, especially the integration of library resources
with learning management systems, is seen as a pressing problem (McLean and Lynch, 2003;
Flecker and McLean, 2004). We are struck by the many parallel tool development initiatives
taking place throughout higher education, both domestically and internationally. We suspect
most users are similarly confounded by the many options available or under development.

Minielli and Ferris (2005) provide a description and literature review of the use of course
management systems (CMS) in higher education. There is a significant effort toward the
development of open-source software tools to support teaching (e.g., Open Knowledge
Initiative at MIT#0). The Sakai project is a consortium of universities developing open-source,
standards-based, and extensible collaborative learning environments.4! Rather than focusing on
open courseware applications, Sakai is designed to compete with for-profit course management
systems, and includes a suite of CMS tools. The open online educational resource space
includes MIT OCW software and content development efforts; eduCommons at Utah State
University, Rhaptos from Rice University’s Connexions project, and Melete, which is part of the
ETUDES project at the Foothill De Anza Community College District.42

The LionShare P2P project, based at Penn State University, is an effort to facilitate legitimate file
sharing using Peer to Peer (P2P) technology for the easy exchange of image collections, video

38 http:/ /www.ala.org/acrl/ilcomstan.html
3 http:/ /camel2.conncoll.edu/is/infolit

40 http:/ / www.okiproject.org

41 http:/ / www.sakaiproject.org

42 http:/ / cosl.usu.edu/ projects/ educommons, http:/ /rhaptos.org,
http:/ /foothillglobalaccess.org/etudes2/melete.htm
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archives, large data collections, and other types of academic information.#* LionShare is open
source and should ultimately provide users with resources for organizing, storing, and
retrieving digital files.

Brogan (2005) reviews tools specifically for humanities scholars, including NITLE Semantic
Engine, designed to access and organize unstructured digital text; the NORA project, which is
developing software for discovery, visualization, and exploration across large full-text
collections; and the DLF Aquifer project, which is developing a testbed of library tools and
services for aggregation and distribution of content.#4

The 2005 Summit on Digital Tools for the Humanities brought together scholars to “assess the
state of development of digital tools for humanities research, as well as the effectiveness of the
supporting and integrating cyberinfrastructure.”4 Funded by NSF and hosted at the Institute
for Advanced Technology in the Humanities (IATH), the summit will result in a final report.

The management, preservation, and dissemination of the ever-expanding digital material that
higher education institutions create in the research and teaching realms is a current challenge.
According to Lynch and Lippincott (2005) and Westrienen and Lynch (2005), a large number of
institutions they surveyed in the U.S. and abroad have developed or will develop institutional
repositories (IR).4¢ They note that IRs are becoming well established as campus infrastructure
components. As broadly construed, and apparently as understood by those surveyed in the
above studies, an IR should house not just e-prints, but datasets, video, learning objects,
software, theses, and other materials.

In an article on the emerging need for supporting personal collections, Beagrie (2005) points to
the variety of commercial and non-commercial products emerging that support the increasing
need of people to capture and store personal digital information, including emails, documents,
articles, portfolios, and digital images, video and audio. Examples of software and services
include MyLifeBits, Lifeblog, Data Deposit Box, and Ourmedia.*” As he notes, processing,
storage, and software tools available to individuals are increasing in power, volume, and ease of
use, and will provide new ways in which individuals can create, manage and disseminate a
diverse range of media types.4

Given this brief background, we focus below on those robust studies that specifically attempt to
understand users of digital resources.

4 http:/ /lionshare.its.psu.edu/main

44 http:/ /www.nitle.org/ tools/semantic.htm, http:/ /nora.lis.uiuc.edu, http:/ /www.diglib.org/aquifer

45 http:/ /www.iath.virginia.edu/dtsummit

46 DSpace, which was developed at MIT, is perhaps the best-known example. The Portico project

(http:/ /www.portico.org) provides a new model for a sustainable electronic-archiving. Its mission is to preserve
scholarly literature published in electronic form and to ensure that these materials remain accessible to future
scholars, researchers, and students.

47 http:/ /research.microsoft.com/barc/ mediapresence/ MyLifeBits.aspx, http:/ /www.nokia.com/lifeblog,
http:/ /www.datadepositbox.com, http:/ /www.ourmedia.org

48 See also Firefox Scholar, a plug-in to the Firefox browser, under development at GMU

(http:/ /chnm.gmu.edu/ tools/ firefoxscholar). It promises to organize citations on the desktop by “automatically
[capturing] author, title, all that info that scholars want to save.” (Young, 2005).
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2. Specific research on digital resource users

Quite simply, existing user research is as diverse as the resources available for study and the
motivations for understanding users. As a result, there is no single, uniform approach that can
be gleaned from these available studies.# For example, and described in more detail below,
there is a relative hodgepodge of excellent studies that are germane to the improvement of
targeted projects (e.g., Perseus, MOAC, Alexandria Digital Library3°, MIT OCW, Carnegie
Mellon’s Online Learning Initiative) or reflect broad surveys of librarians and library users in
academic settings. Electronic journal and library use studies may be the most abundant. In
addition to studies such as Troll Covey (2002), which specifically addressed the types of
methods for use and usability of digital library resource collections, there are library studies
that, for example, have looked at data mining (e.g., Mento and Rapple, 2003). Meta-research
projects, which compile and analyze findings from multiple user studies, offer valuable insights
but are limited in number and scope, and each study has its own limitations in the context of
our project.

We have organized existing user studies into four primary areas: (1) electronic resource/ digital
library use studies, (2) cultural heritage research, (3) evaluations of specific sites, and (4) image
services. We also identify a fifth emerging area, complex media environments, for which, to our
knowledge, robust user studies per se are not yet available. These rich media environments
include N-way video, Global Information Systems (GIS), virtual reality, simulations, and games.
As mentioned above, there is a burgeoning literature on educational technology assessment and
evaluation in general. There is also a smaller literature focused on the question of cost
effectiveness of educational technologies in various academic environments. Neither of these
areas will be covered in detail here.

Electronic resource and digital library use studies: Perhaps the most exhaustive meta-research
project is a recent report from the Council on Library and Information Resources (CLIR)
(Tenopir, 2003). The research summarizes findings about the use and preferences for print and
electronic services in academic libraries, drawing from 200 different studies published between
1995 and 2003. The report concludes that, overall, experts in different disciplines have different
usage patterns of digital resources, and that students and faculty alike are more likely to adopt
electronic resources if they are convenient, relevant, and save time. This valuable study
however, is too “library-centric” for our purposes and does not include research about the use
of text or non-text resources developed outside of library contexts.

Ithaka5! and the Andrew W. Mellon Foundation recently completed a second survey of faculty
at four-year U.S. higher education institutions to learn about use of electronic resources. More
than 7,000 faculty members responded to the survey. Among the published findings is the fact
that even though faculty rely on electronic resources, they still see barriers to use. Differences

49 Khoo and Ribes (2005) noted the “diverse range of research methods” used by participants in a workshop focused
on creating a dialogue among researchers involved in qualitative analysis of digital library users. The Cultural
Content Forum (http:/ /www.culturalcontentforum.org) made an initial foray into solving this problem for cultural-
heritage institutions (Alice Grant Consulting, 2003).

50 http:/ /www.alexandria.ucsb.edu

51 http:/ /www.ithaka.org
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among disciplines on various measures of use and satisfaction have also emerged (Kiernan,
2004; Schonfeld and Guthrie, 200452).

The Institute of Museum and Library Services (IMLS)% has funded a major Online Computer
Library Center (OCLC) study of electronic research titled, “Sense-Making the Information
Confluence.” The project’s goals are to understand the hows and whys of electronic resource
use (Dervin et al., 2004).

Brockman et al. (2001) developed user-based criteria for guiding digital library development by
studying what scholars do in research and writing. They conceptualize the type of information
environment that would best support humanists” activities and make recommendations on how
information environments can be developed in such a way as to be responsive to the context of
scholarly work. In the preface, Dan Greenstein emphasizes that the study provides a variety of
lessons, including developing collections that “support specific research aims and thus are
formed in close consultation with the scholars who share these aims. “

The EPIC Online Use and Costs Evaluation Project at Columbia University found that a wide
variety of electronic resources is used regularly by faculty and students for research, teaching,
coursework, communicating with colleagues, or just looking up general information related to
their academic work (Electronic Publishing Initiative at Columbia, 2005). When teaching,
“faculty often “surf’ to see what information is available both in online databases and in other
Internet sources to help demonstrate ideas, give a current context to the lecture material, or find
a scientific database that can be used in class.” Electronic resources are seen as providing
increased convenience and increased access to information. Disadvantages included sorting
through good and bad sources, and just having too much information available to sort through.

Foster and Gibbons (2005) focused on understanding “the apparent misalignment between the
benefits and services of the DSpace institutional repository (IR) with the actual needs and
desires of faculty.” Their work entailed interviews and observing how University of Rochester
faculty members interact with digital tools and how they organize work in their virtual and
physical workspaces. Their findings resulted in a redesign and better alignment of the
repository with how faculty work. The findings also resulted in a rethinking of how to explain
and promote the local IR.

The “E-journal User (EJUST) Survey” at Stanford (Keller, 2002) was not focused on applications
in the teaching contexts. Among its findings, however, was that e-journals improve the
efficiency of scientific scholarship. Electronic search engines and online access to abstracts and
full-text articles speed up the process of searching and retrieving relevant scholarly content.
Another conclusion was that e-journals facilitate new forms of scholarly practice through new
relationships to information, knowledge, and peers.

Cultural heritage research: Museums and other cultural heritage institutions, which have a
unique and successful history of balancing curatorial demands with public education, are a
burgeoning area of user research. These studies often overlap with the digital library sector. As
an example, there are a number of relevant papers in the proceedings from the Fifth Annual
Conference on Libraries and Museums in the Digital World (2004). Hamma (2004), for instance,

52 JSTOR, a History (Schonfeld, 2003), presents a detailed analysis of JSTOR, a success story that can be measured by
its widespread use.

5 http:/ /www.imls.gov
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describes user research at the Getty Museum that resulted in a redesign and rethinking of that
institution’s site to meet the needs of three different types of user profiles.

The Cultural Content Forum,5* based in the U.K., commissioned research to identify, analyze,
and disseminate material related to the evaluation of digital cultural heritage resources (Alice
Grant Consulting, 2003). The 2003 report attempted, through a survey of cultural heritage
institutions, to analyze multiple user studies. Its primary goal was to seek an intersection of
metrics used across common sites. It also developed user-profile characteristics that could help
generate a standardized profiling approach. The work promised further exploration of two
areas: (1) the identification and definition of metrics and measurements used in evaluation
projects, and (2) the identification and definition of a range of user profiles for use in evaluation
work and for establishing methodologies to facilitate comparison across projects and domains.
We have not had luck in following up with this group, however, and assume the project is no
longer active.

Zorich (2002) conducted a survey of North American-based digital cultural heritage initiatives
(DCHlIs). The purpose of the survey was to identify the scope, financing, organizational
structure, and sustainability of DCHIs. With reference to users, she notes that many DCHIs
began their activities with no knowledge of levels of user interest and needs. “Many projects
found their usage was much less than anticipated. Even now, most DCHIs feel that no one
really understands what users want, despite a recent increase in studies of user needs.”

A nationwide 2006 survey by the Institute of Museum and Library Studies of 947 libraries,
museums, and archives concluded, “Three-quarters or more of institutions in all groups do not
conduct assessments of user or visitor needs.... Almost one-fourth of state library
administrative agencies do assessments, which is the highest level among all the groups.” (The
Institute of Museum and Library Studies, 2006)

In the process of creating a guide to business planning aimed at cultural heritage institutions,
Bishoff and Allen (2004) conducted a survey of thirteen institutions. They concluded that these
institutions had varying levels of experience with market research, needs assessment, and
outcomes assessment. They also concluded that, when compared to libraries, museums must
have a good understanding of their markets to develop strategies to maintain or increase gate
receipts, an essential source of revenue. Museums therefore tend to break down their “visitors”
into several categories.

Site-specific user studies: Marchionini (2000; Perseus), Gilliland-Swetland (1998; MOAC),
Borgman et al. (2001; Alexandria Digital Library), Hill et al. (1997; Alexandria Digital Library),
and Carson (2004; MIT OpenCourseWare) are excellent examples of rigorous “product testing”
user studies that employ a multiple-data collection strategy or “portfolio” approach. All of
these studies, to some degree, have employed a combination of surveys, discussion groups,
follow-up interviews, and transaction log analysis (TLA) to get a broad look at site-specific user
and developer behavior. This technique is apparently relatively new to the library world,
although it has been used on educational sites for some time (e.g., Harley et al., 2002 and other
CEUTT studies®®). Carnegie Mellon University’s Online Learning Initiative (OLI) is conducting
several studies that combine an understanding of student learning with the implementation of

54 http:/ /www.culturalcontentforum.org
5 http:/ /www.ceutt.org
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stand-alone online courses.5¢ They are using a variety of methods including student
demographic information as well as perception and attitudes (through entry, exit, and
embedded surveys), instructor information (through casebooks, surveys, and workshop
feedback), usability studies, effectiveness studies, evaluation of student achievement, and
spontaneous unsolicited feedback.>”

Triangulation of multiple methods in these studies contributed to the ongoing redesign of the
sites for multiple audiences. They also set an emerging standard for methods necessary to an
understanding of users, and to evaluating digital resources in complex educational
environments. In all cases, a major goal has been the integration of the sites into
teaching/learning environments. These studies, taken together, may point the way toward
assessing the value of user studies for the user of specific resources.

Image service studies: Art history, a field that has depended heavily on slide libraries for
teaching, is a fertile area for the integration of digital imaging. Small case studies suggest
significant pedagogical and cost-savings potential for art history faculty (e.g., Burnett et al.,
2002).

Penn State’s Visual Image User Study (Pisciotta et al., 2002) is an excellent internal study and
needs assessment of image services that, in addition to assessing that campus’ climate and
needs, pointed to the limitations of current software, as well as the importance of faculty
personal digital collections and resources.

The Research Libraries Group (RLG)8 is currently involved in various activities to make their
cultural materials more amenable to classroom use. RLG has conducted interviews with faculty
to probe how they use digital images now, the barriers they encounter, and what they would
like to see happen in an ideal world. Among their findings are that faculty use their own
materials, rely on PowerPoint for presentation, and are not dependent on aggregated digital
collections such as RLG (and may not know about them). The importance of the Google search
model is clear, and in a perfect world, the idea of searching across all licensed resources and the
web at the same time found many proponents (Waibel, 2004%).

The California Digital Library (CDL),% one of our partners and with whom we have consulted,
conducted an internal assessment of its image demonstrator service, which uses Luna Insight
technology (Farley, 2004). The results of their internal evaluation mirror those of Penn State,
RLG, and our own findings. Faculty use of personal digital resources is important, and effective
tools to manage these resources and reuse them in new contexts need to be developed.

ARTstor is currently conducting an ongoing internal evaluation of their own collection and
services. Like other sites, ARTstor has found that ease of use and reusability are primary
concerns among users (OER Meeting, 2005). In addition to needs assessments that help the
organization make critical decisions about resource investment, a formal survey found that
while there appeared to be a greater overall dependence upon digital resources, disciplinary
differences were apparent in attitudes of faculty toward and use of digital resources (Shonfeld

56 http:/ /www.cmu.edu/oli/research/index.html

57 Personal communication with Candace Thille, Director of OLIL

58 http:/ /www.rlg.org

59 Also personal conversation with RLG staff members Merrilee Proffitt and Giinter Waibel.
€0 http:/ /www.cdlib.org
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and Guthrie, 2004). These early findings suggest that the development of tools and services may
need to be customized for specific disciplinary needs.¢!

3. Complex new media (interactive video, GIS, 3D applications, games, social
software)

It is generally agreed that humanists and social scientists will depend on complex media tools
to realize the full potential of digital resources in their teaching and research (ACLS
Commission, 2005; HASTAC, 2004¢2), though this has not yet been fully realized (Ayers, 2003).
The potential emergence of robust applications employing GIS, N-way video®, and virtual
reality may finally offer tangible opportunities for those in the humanities and social sciences
who want to integrate such technology into their scholarly and pedagogical practice. The
embryonic and fragile nature of some of these technologies in real teaching and learning
contexts, however, has kept them out of the hands of anyone but those with the most funding
and guts, so there are few significant data on their use in undergraduate educational contexts.

Ayers, who has been instrumental in developing innovative approaches to digital scholarship,
has been a champion of rethinking how the online environment can go beyond the simple
contextualization of knowledge to a space for nonlinear teaching and learning. Specifically in
his work with the Institute for Advanced Technology in the Humanities (IATH) and the Valley
of the Shadow project®, he has demonstrated how the basic IT infrastructure can be harnessed
to support unique ways of content development and creative reuse (Ayers 2003, 2004).

More robust applications of virtual reality are being developed and utilized, such as the
Cultural Virtual Reality Lab, which recreates the Roman forums, and MIDA (Mellon
International Dunhuang Archives), which allows scholars to view Chinese cave paintings in 3D
using virtual reality technology (cited in ACLS Commission, 2005). And, we are seeing more
interest in applications which rely on spatial data, such as ECAI (Electronic Cultural Atlas
Initiative).65

Since we embarked on this report, many discussions have emerged around social-media
applications in support of scholarship (if not always H/SS focused). Various genres of “social
computing/software” in particular have garnered an exceptional amount of attention®. Social
software and social computing as they are broadly discussed in the popular press cover a wide
variety of applications, activities, and projects, including blogs, wikis, audio and video remix,
podcasting, MySpace, Facebook, Wikipedia, del.icio.us, and Flickr, to name just a few.®” Much
of the enthusiasm is generated by interest in social-network theory, and the ability of users to

61 ARTstor is undertaking further qualitative investigations to better understand the kinds of organizational
structures and local support necessary (Personal conversation with Ithaka staff member Roger Shonfeld, November
28, 2005).

62 The vision statement of HASTAC (Humanities, Arts, Science, Technology Advanced Collaboratory), which was
founded by a number of national humanities centers, supercomputing centers and other entities, lays out a vision for
collaborative possibilities in e-humanities (http:/ /www hastac.org).

63 Kaufmann (2005) describes the importance of video and television for education and envisions a future of open
production.

64 http:/ /valley.vedh.virginia.edu
6 http:/ /www.cvrlab.org, http:/ /www.artstor.org/info/ collections/ mida.jsp, http:/ /ecai.org
6 See, for example, http:/ /www.web2con.com

67 http:/ /www.myspace.com, http:/ /www.facebook.com, http:/ /www.wikipedia.com, http:/ /del.icio.us,
http:/ /www flickr.com
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create and share social tags (keywords) on any and all web content without regard to rigid
centralized categorical constraints (Flickr and del.icio.us being the most notable examples).
Examples of podcasting of lectures and other audio, and the use of blogs and wikis in writing
courses can be found in any publication focusing on technology in higher education.
Wikipedia, as described on its website, is a “multi-lingual Web-based free-content encyclopedia.
It is written collaboratively by volunteers, allowing articles to be added or changed by anyone
with an Internet connection.” It is of particular note because its distributed authoring model
has been hailed by enthusiasts as the model for creating everything from electronic college
textbooks to scholarly publications. The degree to which such a model can ensure high quality
and avoid misinformation is very much under debate, however (Siegenthaler, 2005).
Experimentation with these types of technologies in pedagogical contexts abounds and will
surely increase.

There has also been significant attention focused on how games and simulations might be used
for educational purposes (including MMORPGs, Massively Multiplayer Online Role-Playing
Games). Proponents argue that games have the potential to teach higher order thinking skills as
well as encourage adaptation to continuously changing environments (e.g., Kelly, 2005, and
NESTA Futurelab, 2005). Kelly specifically suggests that while games cannot replace traditional
forms of teaching or teachers, they can offer similar functions as one-on-one tutors without the
drain on teacher time. John Seely Brown (2005) further argues that in specific interest
communities, including online role-playing games, the range of “users” from novices to experts
and the interactions that occur enable a kind of peer modeling or informal apprenticing that
teaches not only actual skills but situational knowledge as well: the culture, sensibilities, and
aesthetics — or epistemological framework — that make up that profession or role.®8 For
educational games to be widely used in teaching, Kelly (2005) argues that significant funding
for research and development of tools, standards, infrastructure for data collection, and
evaluation of effectiveness is necessary, especially in the area of “serious games” or games that
incorporate real educational skills in order for the player to advance. Gee (2005), however,
suggests that many commercial games are already based on good theories of learning.

The new generation of students that higher education can expect to welcome is variously
known as the Net Generation, ikids, and the “always on” generation. They depend upon and
expect convenience and easy access to information, and often find linear learning unfamiliar
and difficult (Ayers, 2003, Oblinger and Oblinger, 2005). A UC Berkeley and USC Annenberg
Center project funded by the MacArthur Foundation has just begun an ethnographic study to
investigate the broad outlines of how kids are using various types of new media in informal
learning contexts ¢

It is expected that these students will be characterized by their facility with mobile devices and
their willingness and interest in creating digital content through blogs, social tagging, remixing
audio, etc. Many expect the emergence and evolution of new mobile devices such as phones
and iPods (Lenhart and Madden, 2005; Ito et al., 2005), which allow access to unlimited
information in a pocket and enable communication via text, video and audio, to have profound
effects on learning. The recent ECAR report (Kvavik and Caruso, 2005), however, suggests that
current college students may have fewer demands for technology on the higher education

68 Also see http:/ /www johnseelybrown.com/learning_in_digital_age-aspen.pdf
6 “Kids” Informal Learning with Digital Media.”; http:/ / groups.sims.berkeley.edu/ digitalyouth;
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landscape than previously expected. It is unclear whether the student desire for “moderate”
technology in learning may change as the younger generation enters higher education.

In summary, we can continue to say with confidence that there has been no coordinated
conversation about the “why” and “how” of user studies that could apply across the many
types of digital resources and their sources. This is in large part related to (1) the relatively
recent availability of multiple, well-developed digital resources, (2) the great diversity of digital
resource types that has emerged, (3) the significant costs of well-designed user research, (4) the
multitude of user types, potential educational contexts, and motivations for studying use, and
(5) the evolving (moving target) nature of the digital resources themselves. The latter has
required that evaluators focus both on “product testing” paradigms and on research that
analyzes the “interactions of complex phenomena” (Marchionini, 2000).

C. Developing a typology — but from whose perspective?

Any attempt at describing the universe of faculty use of digital resources demands some
common vocabulary. But there are challenges to the construction of such a vocabulary, not least
of which is that digital resources of all kinds are proliferating in many different environments
and are created by many different kinds of developers. The confusion can be seen in three
areas:

e Defining any collection of digital resources is complicated by whose perspective you
take.

¢ Different users may view and value the digital resources available to them differently
from one another and differently from those who create and manage digital resources.

e The varied proprietors of digital resources have different views and roles, and may
value resources and collections differently.

Based on discussion with a Site Owners Advisory Group, our faculty discussion groups, and
interviews of and a meeting with digital resource providers, it is clear that the array of available
digital resources may represent different things to different types of owners and users. Clearly,
the perspective of users and owners is quite different both among them and between them. For
example, what we might describe and label as a collection has little meaning to the typical user.
Many users are not particularly interested in the word “collection” unless it represents a tightly
focused collection around a specific topic or topics (e.g., the Jack London Collection?0).

Therefore, the word collection, as used in the digital library world, may be problematic both in
understanding users and in constructing a map of the universe of “stuff” users want to access.
In our project’s context, which has been to ascertain what people use and not to tell them what
particular resources are valuable, the issue of how to define digital collection frequently arose.
We concluded that, while collection owners may indeed care about collections, individual users
probably do not. Users often have a different level of granularity that categorizes their
definition (e.g., whether they can find on the web a format, a photo, a picture, or a passage). For
users, the information needed is frequently a small slice of a larger digital collection. We
discuss the issue of different perspectives in some detail below.

70 http:/ / sunsite.berkeley.edu/London
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1. The user perspective

Faculty (and others) have various types of digital resources from which to choose for teaching,
depending on their needs. As mentioned previously, the resources faculty draw from include
their own resources, department resources, local library resource collections, licensed resource
collections, and of course, what is available through Google and similar search engines.

To complicate matters futher, there is no single type of academic user, nor do users see the
world in the categories constructed by researchers and librarians.” For example, users simply
want the right object at the right time. That object might be mined from a traditional collection or
it might be found in any number of spaces —not infrequently, as the result of a Google-type
search. The types of users who access these resources are also diverse. They range from K-12
teachers and students to research scholars to undergraduate educators in vastly different types
of institutions to the general public. Furthermore, these categories of users often comprise
diverse individuals with varying and idiosyncratic needs, perceptions, and ways of finding and
utilizing digital resources.

2. The site “owner” perspective

One attendee at the Site Owners’” Advisory Meeting mentioned above aptly pointed out that the
terms “owners” or “collection developers and owners” recurred as though they described a
single group.”? In reality, though, there is often a more complicated set of roles under the
designation “owner,” and the individuals in those roles ordinarily have different interests,
values, and, especially, different levels of access to traces of user behavior. He suggested the
following distinction between these roles:

e Aggregators, who select which digital resources are to be available in what
combinations, and try to bring them to the attention of users (e.g., someone at Berkeley
choosing which resources should be combined in a meta-search service, or someone
assembling a portal, or RLG in their role of assembling the Cultural Materials service
and promoting it, or Google)

e Developers of tools, who shape user interactions, export mechanisms, and access paths.
This role includes both searching within stand-alone digital resources and making
digital resources available for federation or crawling or other forms of discovery
(e.g., developers at Luna in their role of developing Insight, or those developers
involved in ARTstor in their role of developing a browser-based client and Offline
Image Viewer, or Blackboard, or RLG in their role of defining and developing
functionality and export for Cultural Materials, or Endeavor)73

¢ Content creators/owners, who conceive, assemble, describe, and digitize content
(e.g., the site development team comprising a programmer at one institution and a
content developer at another, who both contribute to site development).

71 Results from our faculty survey and discussions.

72 Arnold Arcolio of RLG contributed the ideas about multi-faceted owner roles at the May 17th, 2004, Site Owner
Advisory Meeting.

73 http:/ /luna-imaging.com/insight, http:/ /www.artstor.org/info/news/ oiv_2point5jsp,

http:/ /www.blackboard.com, http:/ /www.endinfosys.com
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3. Typology development

To describe the complex and diverse world of digital resources, we began by constructing a
simple typology in spring 2004. We leveraged findings from our fall 2003 faculty discussion
group sessions and drew from existing research (Brogan, 2003) to develop our initial
framework. We began with one primary dimension based on types of resources that were
mentioned by faculty and from our background research of existing resources (e.g., ancient
manuscripts, image databases, online journals, etc.). The resulting classification is shown in
Table 1.1, below. We knew before we started that there is often significant overlap among
potential types. For example, what features distinguish a “digital archive” such as MOAC from
a broader “non-library /non-museum” resource such as Perseus? How does a set of archived
course videos differ from the online course materials being mounted in MIT OCW or the

learning objects of MERLOT?

Table 1.1: Typology of digital resource landscape

Types of resources

Images or visual materials (drawings, photographs,
art, posters, etc.)

Maps

Simulations or animations

Digital film or video

Audio materials (speeches, interviews, music, oral
histories, etc.)

Digital facsimiles of ancient or historical
manuscripts

Online or digitized documents (including
translations)

Government documents

Data archives (numeric databases; e.g., census
data)

News or other media sources and archives

Online reference resources (e.g., dictionaries)

“Portals” that provide links or URLs relevant to
particular disciplinary topics

Personal online diaries (e.g., weblogs)

Online class discussions (including archived
discussions)

Curricular materials and websites that are created
by other faculty or other institutions (e.g., MIT
OpenCourseWare, World Lecture Hall, Merlot)

Digital readers or coursepacks

Interactive Media (e.g., VR, games)

Tutorials

Other types of resources

Sources of resources

Search engines/ directories (e.g., Google, Yahoo)

Personal collection of digital materials

Public (free) online image databases

Commercial image databases (e.g., Saskia,
AMICO74)

Campus image databases from one’s own
institution (e.g., departmental digital slide
library)

“Portals” that provide links or URLs relevant to
particular disciplinary topics

Online exhibits (e.g., from museums)

Library resource collections (i.e., digital)

Online journals (e.g., JSTOR)

Media sites (e.g., NPR, New York Times, CNN,
PBS)

Other sources of digital resource

Further complicating a typology is the need to add functional dimensions to that which is
purely descriptive. In Table 1.2, below, we added both (1) a dimension of “findability,” or the
sources of resources used to discover and locate digital resources (e.g., search engines, portals,
online exhibits, etc.), and (2) a dimension of digital resource characteristics, or the underpinnings
of digital resource origination, purpose, audience, and administration (e.g., the original

74 http:/ /www.saskia.com, http:/ /www.amico.org
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intended audience, primary or secondary integration into the classroom, university or public

institution based, foundation funded, etc.).

Table 1.2: Digital resource characteristics/digital resource provider interview focus

Focus and goal of site

Scope (e.g., degree of specificity — Dime Novel
Collection” vs. broad digital resource collections
which may be a conglomeration of many
individual sites, like Sunsite”¢)

Diversity (how many subsites make up the main
site?)

Overall digital resource type (anthology, online
exhibit, referratory, etc.)

Overall size (small/large, number of pages, etc.)

Intended audience (students, instructors, scholars,
etc.)

Media content (what types of media are included —
images, maps, games, tutorials?)

Digital formats (form of representation, e.g., jpegs,
tiffs, etc.)

Content evaluation (what percentage of content is
evaluated, e.g., refereed?)

User access (free and unrestricted vs. password
protected, etc.)

Integration intention (is the site intended to be
integrated with other learning resources, CMS,
bibliographies, etc.?)

Reuse (to what extent can the content actually be
reused and by whom; e.g., wrapped in lesson
plan, jpeg downloaded, etc.?)

Technical compliance (e.g., Z39.50)

Metadata (LC subject headings, Dublin Core, none,
etc.)

Searchability (Google licensing, federated,
homegrown search feature, browsing, none)

Linking (external vs. internal vs. none)

Management and administration

Organizational affiliation of resource (public,
private, consortium, etc.)

Ownership (single owner, group, museum staff,
multi-institutional)

Staffing and roles (how many and in what roles,
librarians, designers, scholars, etc.)

Dissemination/Marketing (personal, institutional,
registered)

How long the has the site been up (persistence)

Preservation and maintenance (how often the site is
updated, expected lifespan)

Funding (start up and maintenance costs)

Funding sources for development and
sustainability (foundations, institutional support,
income, none)

Understanding use

Monitoring usage (what usage data are collected,
e.g., TLA, anecdotal, surveys, etc.)

How frequently usage is monitored (monthly,
yearly, etc.)

Percentage of budget, per year, spent monitoring
use

Percentage of staff, per year, dedicated to
monitoring use

Applying usage data (how are usage data applied
to the operation?)

Unknown information about use (e.g., what do you
want to know that you haven’t been able to
collect, or why is understanding use important?)

4. Usefulness and limitations of a typology approach

Since our initial typology was based on actual discussion group data, it provides a useful map
for describing digital resources from a faculty perspective. Together, using all three dimensions
(type, source, and characteristics), the typology conceivably functions as a theoretical matrix for
describing the variety and complexity of unrestricted digital resources in humanities and social
science undergraduate education. But, as with most typologies, which are simplifications of
complex phenomena, our typology has its limitations.

In May, 2004, we asked our Site Owner Advisory Group for critiques and revisions of our
typology. While the group considered our typology a realistic start to describing the digital

75 http:/ /sulair.stanford.edu/depts/dp/ pennies
76 http:/ / sunsite.berkeley.edu
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resource landscape, they acknowledged existing gaps and limitations to our approach. They
stated a need for adding resource characteristics to our typology, including: (1) a category for
users’ motivation for resource use, (2) a category for different forms of representation in
resources (e.g., jpeg, tiff, and so on), (3) a category covering implications of reuse (licensed vs.
unlicensed sites), and (4) a category covering the abilities of users to repurpose content from a
digital resource collection for their own uses. Arnold Arcolio of RLG suggested that we modify
and simplify our typology approach altogether, so that resource characteristics are gathered
around “centers of value,” which appear in Table 1.3. These centers of value can function as
broad yet significant guiding principles, with considerable strengths in describing all kinds of
unrestricted resources (whether the resource is MOAC, Sunsite”?, MIT OCW, or a homegrown
site put together by an anthropology professor for classroom use).

Table 1.3: Digital resources and centers of value

e Content coverage (chronological, geographic, thematic, disciplinary, type of “original” —
manuscripts, coins, maps, games)

e Form of representation (i.e., availability of digital formats and portability, e.g., jpeg, tiff, sid;
proprietary or open, level of metadata: structured, standard, rich or thin; wrapper issues,
e.g.,, HTML, XML, METS)

e Authority (e.g., source, maintenance, institutional affiliation)

e Permitted uses and digital rights of reuse

e Persistence (e.g., how long is the resource up, how often does updating occur?)

e Exposure for discovery (e.g., searching paths, browsing, availability for federated search,
availability for Google crawling)

At the beginning of this study, we intended to map, through an online review, the
interrelationship between the centers of value and the resource characteristics needed to fully
describe them. The sites under study came from three sources: (1) those suggested to us by
faculty through survey responses and discussions, (2) our own research, and (3) initiatives
funded by the Mellon and Hewlett foundations. The list of sites can be found in Appendix A.

As we began to collect these data, however, two issues became apparent: 1) the sheer scope of
data available made collection both time consuming and resource intensive, and 2) the data
themselves were in different formats, making comparison difficult at best. We opted to forego
this mapping process at the same time as it became apparent that our planned broad survey
(described below) would not sufficiently answer the questions we posed.

Specifically, we thought it more valuable to tease out some of the complexities and richness of
individual sites. Thus, we opted to conduct in-depth one-on-one telephone interviews with a
small sample of sites in lieu of a broad survey that might only scratch the surface. Though not
comprehensive of the entire digital resource universe, our interviews were able to explore the
variety and the nuances of individual sites, and thus begin to raise important questions and
identify areas for future investigation. Our findings are discussed in Goal 3A.

77 http:/ / sunsite.berkeley.edu
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GOAL 2: HOW ARE DIGITAL RESOURCES BEING USED AMONG DIVERSE
COMMUNITIES?

A major part of this project includes an analysis of how, how much, and even if unrestricted
digital resources are being used in targeted H/SS teaching/learning contexts among diverse
higher education communities. We are taking two approaches to this challenge: First, we talked
with faculty directly through discussion groups and surveys (Goal 2A), and second, we tested
transaction log analysis (TLA) and online site surveys to determine their efficacy and efficiency
as methods for understanding users of specific sites (Goal 2B).

GOAL 2A: FACULTY DISCUSSION GROUPS AND FACULTY SURVEY

Principal authors: Diane Harley, Jonathan Henke, Irene Perciali , and David Nasatir,
with Ian Miller and Shannon Lawrence

This section describes methods and results from conducting surveys and discussion groups
with instructors (faculty, teaching assistants, and students) from UC Berkeley, other UCs, liberal
arts colleges, and community colleges; the sample included both users and non-users of digital
resources. Additionally, we conducted discussion groups with librarians, collection owners,
and educational technology professionals.” We also relied on interviews, background research,
and our own personal knowledge.

A. Discussion groups - methods

In October and November 2003, we hosted four discussion group sessions with thirty-one
instructors from three institutions. Twenty-five faculty and six graduate student instructors
participated. Transcripts of these discussion groups were analyzed.” The discussions formed
the basis for the development and creation of the faculty survey instrument.

We asked variants of four basic questions in our discussions:

What digital collections/resources do you use in undergraduate teaching?

How do you use them in your teaching?

What obstacles to use do you encounter?

What would you like to do with digital collections/resources in a perfect world?

In summary, we found that instructors use a diverse array of online resources in their teaching.
Those in our discussions generally agreed that there were many useful online resources
available, but issues frequently arose about how to find, manage, maintain, and reuse them in
new contexts. Resources mentioned run the gamut, and include the ubiquitous Google search,
student-created “collections,” archived news and other media sources, digital library
collections, subject portals that link to other sites and resources, archived student discussions,
blogs, and so on. Simply put, no two collections are alike, especially given the relevance and

78 In April and May 2004 CSHE and the California Digital Library co-sponsored two meetings with educational
technology professionals and librarians to discuss issues of use, available tools, and the potential for synergies among
the multiple groups represented.

79 The methodology and full discussion group analysis, plus the survey instrument, can be found at our project
website: http:/ / digitalresourcestudy.berkeley.edu.
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value individual faculty apply to a particular digital collection and its potential use in the
classroom.

Personal teaching style and philosophy influenced use significantly. We also found some
intriguing differences among disciplines in their choice of and concerns about the digital
resources they use. In some cases, faculty in disciplines that use texts extensively depend on
different kinds of sources for different pedagogical goals than those who rely more heavily on
images. Those instructors who used text in writing and composition courses sometimes turned
to online texts as examples of good or bad writing or as exercises to teach students basic
information literacy. Some faculty in fields dependent on visual analyses and/or current events
(e.g., cultural studies, new media, art history, and anthropology) were heavy users of digital
resources. Those faculty who teach subjects that require three-dimensional visualization
and/or historical reconstruction used various pedagogies that require students to explore and
evaluate sites and associated evidence in both time and space. These pedagogies use a
significant “problem-based inquiry” approach, and often integrate distributed online resources
and/or those hand-worked by the instructors.

The tasks that faculty report having to accomplish, and for which they frequently do not have
help, include:

e Locating or searching for digital resources

e Assessing the technical quality of digital resources

e Assessing the credibility of digital resources

e Evaluating copyright and fair use

e Evaluating the appropriateness of resources for their teaching goals
e Creating their own websites

e Learning how to use learning management systems such as WebCT
e Importing resources into a course website or database

¢ Digitizing and posting resources to a webpage or database

e Assembling and building collections

e Curating or indexing the digital resources

e Preserving digital collections and keeping them relevant

¢ Finding short- and long-term storage for collections

¢ Guiding students in how to find and evaluate digital resources

e Securing resources such as servers and smart classrooms, which are often scarce.

B. Faculty survey - methods

Direct discussion with and feedback from faculty gave us a deeper understanding of why
faculty do or do not use unrestricted resources in undergraduate teaching. Specifically, our
analysis of the discussion groups identified four areas to inform our survey design and to
explore in more detail with the survey responses and analyses:

e Digital collections vary in type, purpose, and perceived value.

e There is significant variation in faculty enthusiasm and involvement.
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¢ Different disciplines have different needs.

e There is a wide range of obstacles to using digital collections.

Initially, we surveyed approximately 4,500 faculty from specific departments at a stratified
random sample of community colleges, University of California campuses, and liberal arts
colleges in California.®0 This survey was distributed in mid-March 2004, and had a closing date
in June 2004.

We then conducted a second survey of a larger population, to expand our pool of respondents
beyond the targeted institutions and geographical areas (e.g., international, non-UC research
universities, state colleges, etc.); we targeted subscribers of H-Net lists and the Humanist
discussion group for this second survey. (See page 4-13, below.)

1. Target population: Institutions and disciplines

The primary target population for the initial survey consisted of active teaching faculty and
instructors in selected H/SS disciplines and institutions in California. There were pronounced
differences of size, geographic distribution, mission, student body composition, and faculty
background among the types of institutions and the various disciplines (below). The
population included three types of California universities and colleges: campuses of the
University of California (UC), community colleges, and private non-religious liberal arts
colleges in California.

Out of necessity, we could not sample all possible disciplines for this initial scan of the universe.
We surveyed well-established humanities and social science disciplines that, based on our
research and general knowledge, were likely to have use for the types of unrestricted digital
resources germane to this study.

The population consisted of all levels of undergraduate classroom instructors in the disciplines
of visual arts, art history, archaeology, architecture, anthropology, political science, history,
languages and literature, writing and composition, classics, and geography; it excluded English
as a second language (ESL), remedial English, and American Sign Language (ASL).

Our research into individual schools and departments revealed that the chosen disciplines
included faculty who were cross-listed in other programs (e.g., Medieval Studies). Also, unlike
specialized programs or certain interdisciplinary studies (such as Near Eastern Studies), these
disciplines could be found at all three types of institutions sampled for this project.

2. Sampling

For this survey, we drew a stratified random sample of institutions from each of the specified
institution types in California: UCs, community colleges, and private non-religious liberal arts
colleges. (Within the community college system, stratification was also based on size and
geographic region.) This design permitted pooling of a large number of faculty responses and
examination of variations in digital collection usage associated with qualities of departments,
disciplines and institutions, and attributes of individual users (e.g., academic rank).

80 Because this survey was only one piece of a larger project and because of time limitations, we chose to exclude
other institution types, such as the California State University system and private universities, from our sample.
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At each institution, all active instructors (full- and part-time) who were currently teaching in
any of the selected disciplinary areas were asked to participate in the survey. In summary,
institutions in the sample include:

a. University of California

Of the eight eligible UC campuses with undergraduate instruction, we randomly selected five:
UC Berkeley, UC Davis, UC Los Angeles, UC Santa Barbara, and UC San Diego.

b. California community colleges

Given the geographic and size differences among the state’s more than 100 community colleges,
we stratified our sample for this group by size (small, medium, and large) and by the
population density of the areas they serve (urban, suburban, and rural). Classification data were
provided by the California Community Colleges Chancellor’s Office (1999). We then randomly
chose three of each type of small school, two of each type of medium school, and one of each
type of large school. Based on this method, we chose:

Table 2.1: Community college sampling

Small Medium Large

Type of School (< 10,000 students) (10,000 - 15,000 students) (> 15,000 students)

(3): Mendocino College,
Rural Columbia College, and
Porterville College

(2): Antelope Valley College,

Monterey Peninsula College (1): San Joaquin Delta College

(3): Oxnard College, Marin
Suburban College, and Santiago
Canyon College

(2): Foothill College, Mission

College (1): Saddleback College

(3): LA Southwest College,
Urban College of the Alameda, LA
Harbor College

(2): Golden West College, LA

Trade-Tech (1): East LA College

c. Liberal arts colleges

The Carnegie Classification defines liberal arts colleges as “primarily undergraduate colleges
with major emphasis on baccalaureate programs, ... which award at least half of their
baccalaureate degrees in liberal arts fields.” Carnegie lists fourteen liberal arts colleges in
California — one public and thirteen private.8! In consultation with the Mellon Foundation, we
limited our sample to private institutions without an explicit religious or ethnic mission. The
final list included eight colleges: Claremont McKenna College, Harvey Mudd College, Mills
College, Occidental College, Pitzer College, Pomona College, Scripps College, and Whittier
College. We included all in our sample.

81 http:/ /www.carnegiefoundation.org/ Classification/ CIHE2000/ Partlfiles/BA-LA htm
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3. Identifying participants and finding contact information

A combination of public resources was employed to identify all current instructors within the
selected disciplines at each sampled institution. We relied on university catalogs, online
resources, and commercial databases to identify full- and part-time faculty as well as adjunct
faculty and instructors. We also contracted with a marketing company to obtain an up-to-date
database of faculty from our various institutions by discipline.

A total of 4,488 faculty members were identified for participation. We identified 3,277
participants from our own research into public domain sources; 3,249 were identified from the
list provided by the marketing firm (with an overlap of 2,038 identified from both sources).
After contacting potential participants, we found that a number of individuals were ineligible
(retired, deceased, or not teaching undergraduates in the targeted disciplines). As a result, we
had a total valid sample of 4,443 faculty members across all three institution types (Table 2.2,
below).

The contact lists were extensively cross-checked and cleaned, and additional research was
performed to fill in missing contact information, to verify contact information, and to verify
subject eligibility. We compiled contact information for selected instructors using a variety of
public sources. Specifically, we obtained participant email addresses and work mail addresses
via public online or written sources (such as directories, departmental websites, etc.) and/or by
requesting information that is publicly available but in a convenient, centralized format via
department chairs or administrators and/or other university administrators. This latter process
was necessary because (1) online sources are often out of date, incomplete, and/or
disorganized, and (2) departments and universities often have public but centralized lists of
faculty work contact information.

Valid email addresses were found for 3,596 participants; the remaining 892 were contacted by
postal mail (Table 2.2). (After the initial recruitment email, 240 (6%) of the messages “bounced”
because the email address was no longer valid.)

The process of identifying survey subjects from the thirty-one targeted institutions and finding
their contact information was incredibly long and labor-intensive —much more than we would
have predicted. We spent approximately 1,100 staff hours over five months compiling and
cleaning our list of survey subjects and contact information. Comparing our list (generated
from our own research) with the list obtained from the marketing company confirmed the value
of using both methods: there was surprisingly little overlap between the two, and we would
have missed fully one-fourth of our sample if we had relied on either method alone.

Our difficulty identifying current instructors was particularly acute in the community colleges.
With a large number of part-time instructors and adjunct faculty, even the institutions
themselves sometimes do not have a comprehensive list of their instructors. Even after
identifying instructors” names, determining their email or postal addresses was no mean feat.
Smaller and less well-funded institutions also seem less likely to have central email systems or
good online directories. After investing considerable time and energy identifying and
contacting our sample group of instructors and faculty members, we are convinced that there
would be no simple, straightforward, reliable way of conducting a comprehensive survey of
this population.
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4. Delivery mode: Online vs. paper

One major question in planning the survey was whether to administer the survey online or on
paper (by mail). It is worth noting that the literature around online vs. paper-based surveys is
unclear. We consulted extensively with UC Berkeley’s Survey Research Center (SRC) and took
a number of factors into consideration when making this choice:

e Our research group had significant experience with online surveys, as well as other
survey modes.

e Recruitment, data collection, and data entry would be much simplified (and more cost-
effective) if responses were entered online.

¢ An online survey would likely bias responses toward those more comfortable with
technology.

e Recruitment for an online survey would be further complicated by our difficulty finding
valid email addresses for many of our subjects, especially in the community colleges.

We also considered what response rate we might expect with each of the two delivery methods.
The SRC had recent experience with an institutional online survey of UC faculty that achieved a
50% response rate after three email reminders. On the other hand, a 2001 report from the
RAND Corporation reviewed online surveys and concluded that response rates were higher on
paper-based surveys (Schonlau et al., 2001).

Our own experience and discussion with others who have conducted online surveys suggest
that other factors may determine response rate in academic settings. We see a number of issues
which, in combination, may impact survey response rates:

e Survey fatigue—e.g., the multiple surveys faculty are exposed to (e.g., the recent Mellon
Foundation survey, Schonfeld and Guthrie, 2004, and various local surveys)

e The source of the survey (institutional vs. outside surveys)
e  Whether the source of the survey is in a position of authority (e.g., a vice chancellor)
e The use of incentives

¢ The motivation of respondents. Some individuals may simply like to answer surveys,
leading to over-sampling of this group.

Because a major goal of the faculty survey is to explore the perspectives of people who do not
use digital resources —including those faculty members who are less adept with computer
technology —we decided not to administer the survey completely online. In order to achieve
some of the benefits associated with online surveys, however, we decided to offer the survey
online for instructors with valid email addresses available, and by mail for the remaining
instructors. In addition, people who were initially recruited by email were given the option of
requesting a paper version of the survey. This mixed-mode survey achieved some of the
efficiencies associated with online surveys, while minimizing the potential response bias.

5. Design of survey instrument

We used the results of our faculty discussion groups (see above) to guide our design of the
survey instrument. The questionnaire was also reviewed for refinement by experts at UC
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Berkeley’s Survey Research Center (SRC). The survey was designed to take fifteen to twenty
minutes to complete, and focused on eight main topics:

e Teaching background

e Types and sources of digital resources used
e Personal digital collections

¢ How digital resources are used in teaching

e Motivations for using digital resources

e Motivations for not using digital resources

e Barriers and frustrations

e Support and assistance.

(The complete survey instrument can be found in Appendix D and is also linked from
http:/ / digitalresourcestudy.berkeley.edu/docs.html.)

6. Pilot testing

In the spring of 2004, we conducted formal pilot tests of the survey instrument. Pilot tests were
conducted with five participants: faculty members and instructors from several different
disciplines and two different institutions. The pilot tests provided valuable feedback about the
questionnaire; the survey was modified to improve its clarity, understandability and validity.

7. Electronic survey system

After assessing commercial options and our own data management and analysis needs, we
decided to build a custom online survey system in-house for this project. The system supports
the entire survey process, including delivery of the survey online, online data and survey
management, management of the list of survey subjects, sending and tracking recruitment
emails, and preliminary data analysis. It is a secure system; all survey transactions are
encrypted using Secure Socket Layers (SSL), and data are exported in an encrypted format.
Additionally, all identifying information is stored separately from survey responses. The
system allows auditing and verification of all survey responses. The system is written in Perl
with a Postgres database, and can be used for any online, web-based survey.

8. Survey recruitment: Online and by mail

When possible, faculty were recruited via email solicitations. The email contained a URL link to
the online survey with a unique random identifying code for each respondent. Participants
without email addresses (and those who requested a paper version) were sent paper copies of
the survey by regular postal mail, along with a pre-paid response envelope.

As an incentive to participate, all faculty members who completed the survey were entered into
a prize drawing for a new Palm PDA, a $300 Amazon.com gift certificate, or one of five $100
Amazon.com gift certificates. In addition, we offered all contacted faculty the opportunity to
receive a report detailing our research findings at the end of the project. In addition to showing
our good will and legitimacy, we attempted to establish a sense of reciprocity that would
encourage faculty to participate.
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For people contacted by email, two follow-up efforts were made to increase the number of
responses. For those contacted by mail, a reminder postcard was sent several weeks later.

We also conducted a short telephone survey of a sample of non-responders, to explore their
reasons for not responding and to look for possible sources of response bias. (See page 4-11,
below.)

9. Human subjects and confidentiality

This project was approved by all the relevant institutional review boards (IRBs), including the
UC Berkeley Committee for the Protection of Human Subjects. All measures were used to
protect any identifiable data (e.g., each participant has been assigned an identification code; all
responses and code keys were stored separately in locked files or on secured computers). No
participants will be identified in any reports of the research. All research staff with access to
survey data successfully completed the NIH tutorial “Human Participant Protections:
Education for Research Teams” to fulfill the obligation for education in the area of human
participant protection.82 The research team was also certified by the UC Santa Barbara Office of
Human Research Protections.

Given the decentralization of the UC institutional review boards, we were also required to
apply for human subjects” permission at UC Davis and UC Santa Barbara. UC Los Angeles
accepted our UC Berkeley approval for an exemption and did not require a separate IRB review.
UC San Diego does not require a separate IRB review if faculty information is obtained through
public sources rather than university administrators, and if administrators are not involved in
recruiting faculty. We obtained approval using an exempt protocol for UC Davis and a full
protocol for UC Santa Barbara. Both institutions required a local principal investigator (PI).
Barbara Sommer, UCD, and Richard Flacks, UCSB, joined us as PlIs for their respective
campuses.

10. Data cleaning and calculated variables

After compiling the complete response data set, we performed basic data cleaning. We began
by validating respondents’ identities, to be sure that respondents were actually part of the
sample pool and to remove responses from people who were clearly ineligible for study
participation (e.g., people who do not teach undergraduates or are not in our target disciplines
or institutions). We also corrected obvious data-entry errors and validated responses of “other”
(questions 1, 5, 6, 7,10, 17, 18, 19, 22, 23, and 25) to see if they were better classified under one of
the existing, closed-ended categories.

The survey question about disciplines (question 1, see Appendix D) asked respondents to
“check all that apply”; 334 instructors (40%) selected more than one discipline. For analyses
that required mutually exclusive disciplinary categories, we recoded respondents into eleven
disciplinary categories based on their responses to question 1, their free-text descriptions of
their disciplines in question 1, and the specific courses they taught (question 2). These
disciplinary categories are shown in Table 2.3 below. (Twenty-four respondents could not be
categorized, due to missing or ambiguous data.)

82 http:/ /cme.cancer.gov/c01/nih_intro_01.htm
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We created binary recodes of most of the scaled response variables, to simplify some analyses.
For frequency scales (five-point scale; questions 5, 6, 7, 9, 10, and 21), we coded responses of
“sometimes” or greater as “yes”; for agreement scales (four-point scale; questions 12, 13, 14, 15,
16, 17), we used “somewhat agree” and “strongly agree”; for importance scales (five-point scale;
question 18), we used “somewhat important” or greater; for satisfaction scales (four-point scale;
question 19), we used “somewhat satisfied” or “extremely satisfied.” Most tables and figures in
the results section below use these binary recodes.

We also constructed a composite index reflecting each instructor’s total use of digital resources
in undergraduate teaching. The index was based on respondents’ reports of the relative
frequency with which they used seventeen individual types of resources (survey question 5; see
Appendix D). The index was then scaled from zero to 100, with a score of zero indicating no
usage of any resource type and a score of 100 indicating maximum usage of all seventeen
resources. Among survey responders, the use index had a mean score of 31 and a standard
deviation of 16. Figure 2.1 shows the distribution of index scores, with a normal distribution
superimposed.

Figure 2.1: Index of total digital resource use, distribution
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11. Response rates

We received 831 valid responses to the survey, of which 729 completed the entire survey and
102 began the survey but did not finish. (An additional 115 people viewed the online survey,
but did not answer any questions.) Responses by institution type are shown in Table 2.2.
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Table 2.2: Survey recruitment and response rates

Total University of Liberal arts Community

California colleges colleges
Total:
Eligible participants 4,443 2,416 428 1,582
Submitted surveys 831 522 88 209
Response rate 19% 22% 21% 13%
Online Survey:
Participants contacted 3,553 2,240 397 900
Submitted surveys 771 509 85 165
Response rate 22% 23% 21% 18%
Paper survey:
Participants contacted 889 176 31 682
Submitted surveys 60 13 3 44
Response rate 6.8% 7.4% 9.7% 6.5%

We note that people recruited by email responded at three times the rate of those recruited by
postal mail. (This could be due to the email reminder messages. 83) Within each delivery mode,
the response rates were similar across the three institution types, with community colleges
slightly trailing UCs and liberal arts colleges. However, because so many more community
college instructors were recruited by postal mail, the overall response rate at those institutions
was one-third lower than at UCs and liberal arts colleges.

Table2.3 presents a demographic description of the survey respondents.

88 We observed a greater response volume following each reminder message than following the initial recruitment

message.
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Table 2.3: Demographics of faculty survey respondents

Total University of Liberal arts Community
California colleges colleges
Full-time 78% 86 % 88% 56 %
Part-time 22% 14% 12% 44%
Highest Degree:
AA 0.1% 0% 0% 0.6%
BA 2.4% 1.7% 1.2% 5.0%
MA 26% 11% 11% 71%
PhD 69% 86 % 87% 19%
MD 0.5% 0.2% 1.2% 1.1%
JD 0.9% 0.8% 0% 1.7%
Other 0.4% 0.2% 0% 1.1%
Gender:
Male 49% 55% 48% 34%
Female 51% 45% 52% 66 %
Age (years):
0-29 1.0% 0.9% 0% 1.7%
30 -39 19% 18% 27% 16%
40 - 49 27% 29% 32% 19%
50 - 59 32% 33% 28% 32%
60 - 69 18% 17% 12% 25%
70 - 3.4% 2.8% 1.2% 6.3%
Discipline:
Anthropology and archaeology 8% 8% 8% 5%
Art and architecture 12% 11% 12% 15%
History 12% 13% 18% 8%
Political science 11% 12% 19% 4%
Writing 4% 4% 3% 3%
Foreign language 11% 12% 10% 11%
Literature and English 28% 25% 24% 40%
Geography 2% 3% 0% 2%
Ethnic, gender, and cultural studies 3% 4% 2% 1%
Media studies & communications 2% 1% 2% 2%
Other 4% 4% 0% 5%

12. Non-response survey

To assess the degree to which faculty survey respondents were representative, we conducted a
follow-up telephone survey of a random sample of survey non-respondents. The non-response
sample was recruited and interviewed by UC Berkeley’s Survey Research Center.

We successfully surveyed 128 non-respondents, distributed among the three institution types.
The overall response rate on the follow-up survey was 76 percent (see Table 2.4).

The non-response survey instrument can be found in Appendix E. The survey required about
five minutes and covered three main areas:

¢ Reasons for non-response (to estimate whether their reasons were likely to bias the
primary findings of the survey)

¢ Demographic measures — age, gender, discipline, highest degree obtained, and length
of time since highest degree (to look for demographic bias)
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¢ Five sample questions from the main survey, which were closely correlated with overall
use of digital resources (to compare the non-respondents with the respondents and look

for potential bias).

In addition, we knew the gender and discipline of all eligible subjects.

Table 2.4: Non-response survey response rates

University of Liberal arts Community Total
California colleges colleges
Total attempted 63 63 63 189
Ineligible 5 6 9 20
(7.9%) (9.6%) (14.3%)
Total eligible 58 57 54 169
Non-response
Never located 7 6 2 15
Never home 7 5 7 19
Refused 3 3 1 7
Total non-response 17 14 10 41
(% of eligible) (29.3%) (24.6%) (18.5%) (24.3%)
Response Rate 41 43 44 128
(% of eligible) (70.7%) (75.4%) (81.5%) (75.7%)
(% of eligible successful contacts) (93.2%) (93.5%) (97.8%) (94.8%)

a. Non-response survey results

Analysis of the demographics shows that respondents and non-respondents were fairly similar.
Statistically significant findings are summarized in Table 2.5, and complete results can be found

in Appendix F. Overall, there were no statistically significant differences between the two
groups in age or education level, or gender, based on the non-response survey. The only
statistically significant difference overall was the under-representation of art practice

instructors.

We also analyzed response patterns separately for the three different institutional types.

University of California:

e Although most differences were not statistically significant, differences by discipline are
notable: foreign language, art history, and political science were slightly
overrepresented; architecture, art practice or applied arts, geography, and history were
slightly underrepresented.

e  Women were slightly overrepresented.

e There was no bias by age or education level achieved.

Liberal arts colleges:

e There was some bias by age: on average, respondents were five years younger than

non-respondents.

e There was no bias by discipline, gender, or education.

Community colleges:

http:/ / digitalresourcestudy.berkeley.edu
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e There was some bias by gender, with women slightly overrepresented.

e There was no bias by discipline, age, or education.

Table 2.5: Non-response survey: Summary of differences
(Includes only differences that were statistically significant at the 0.05 level.)

Institution type

All University of California Liberal arts colleges Community colleges
Demographic measure over under over under over under over under
Gender Women Men
Age Younger Older
Education
DiSCiphne pl‘i:CI;ZtiCe HiStOI‘y Ii;earsastllfse’ pl‘i:CI;(tiCe
Usage level
Enthusiasm

Based on responses to the five key survey questions, overall usage of and enthusiasm about
digital resources can be estimated for non-respondents and respondents. On these measures,
the non-respondents seem very similar to the survey respondents, both overall and within each
institution type, with overall means and standard deviations almost identical and no significant
difference detected. This suggests that although there may be slight differences in the
demographic characteristics of the respondents and non-respondents, these characteristics are
unrelated to the key areas of interest of the study.

Reasons given by non-respondents for failing to complete the original survey might be expected
to reveal sources of non-response bias. In fact, however, very few people indicated usage-
related reasons that might suggest bias on the study’s key topics.8¢ Instead, the majority cited
reasons such as not having received the initial invitation, forgetfulness, or lack of time.

Taken together, the small demographic differences, the similarity between the groups on the
sample survey questions, and the reasons given for non-response suggest that the survey
respondents may be considered reasonably representative of the population in the areas of
primary concern to this study. We believe that the findings based on this survey may be
cautiously applied to the whole population of instructors in the targeted disciplines at these
three institution types in California.

13. H-Net survey

As a follow-up to the California faculty survey, we conducted a second, parallel survey of a
broader population in fall 2004. This second survey was targeted at college and university

84 Reasons such as lack of knowledge about digital resources, opposition to the use of digital resources in teaching, or
inapplicability of digital resources to their discipline or teaching style.
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instructors in the humanities and social sciences, both domestically and internationally; the
survey was available on the Internet for any instructor to complete anonymously.

The survey instrument was largely identical to the instrument from the California faculty
survey, with a few alterations to account for international audiences and instructors from a
broader range of institutions and H/SS disciplines. We solicited participation by posting
announcements on online discussion boards and email lists — primarily the various lists
associated with H-Net, an online community of scholars and teachers in the humanities and
social sciences. Announcements were also re-posted on other related online lists and forums,
such as the Humanist discussion group.

Because the survey was not sampled from a defined population, there was no response rate as
such and no way to determine if the respondents were repres