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0. A Note On the Type of Essay This Is

In most all things that exist at the intersection of several domains, 
domain-specific cultures have potential to collide, in useful ways as 
well as others. The book is such a thing—especially so, one might 
observe, in an age witnessing the book’s seeming redefinition in the 
midst of societal reconfiguration with respect to technologies and 
media of conveyance. As has been noted by many, Katherine Hales 
and Alan Galey among them, the advent of the electronic book, the 
e-book, has made the book itself visible to us as an object of study in 
new ways, ways that have, in quick succession, metaphorically and 
analogically fertilized and fomented our understanding of new forms 
of electronic-reader book-ishness and concomitant electronically-
facilitated reading practices. Indeed, as a powerful metaphor for 
textual forms of communication, the notion of the book as knowledge 
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environment spurs development of e-readers in the direction of 
emerging universal electronic libraries; from perspectives of its 
physical artifactual nature, and its formal components, book elements 
and features are mimicked, augmented, and enhanced as they are 
prototyped and deployed in electronic reading environments. The 
rise of the e-book has taught us not only how much we still have 
to understand about books themselves, but also how much we have 
yet to understand about books and reading in the context of their 
emerging electronic correlatives; further, as we explore in this vein, 
we cannot help but realize the great number of domains that inform 
our understanding of the book.

This essay reflects an examination of the book in the context of 
these many pertinent domains, in the early days of the electronic 
book’s formulation. It summarizes a consultative process associated 
with a research team that met 2006-2008, struck to foster further 
understanding of the significance of digital and analog books and 
their role in humanities scholarship, supported by the Social Sciences 
and Humanities Research Council of Canada (SSHRC) via a research 
cluster formation award, and called HCI-Book (Human-Computer 
Interaction/Interface with the Book). Drawn to reflect the expertise 
of a considerable number of pertinent domains, disciplines, and 
sub-disciplines, our exploration was marked by varied types of 
presentation, documentary narrative, exemplification, argumentation, 
and conflict- and consensus-oriented deliberations in the many ways 
accepted by all the domain-/disciplinary-cultures represented by 
members of our group—something that is maintained in the voice(s) 
of this essay. In our deliberations, cultures did collide, in the most 
useful ways, and aspects of those points of collision are maintained 
across a number of elements of this essay, including those which 
manifest in voice and style of expression.

Together, across several meetings, we asked ourselves what we 
really knew about the book, and about the ways in which we interact 
with new texts that replace the print artifact and re-present to us the 
knowledge and experience of the past, as well as those that deliver 
the direct-to-digital record of the present; we explored the ways in 
which we understand our interaction with these knowledge objects, 
and the information they contain, as well as the impact that the 
confluence of media formats in these digital objects has on our 
use of them, such that we may best facilitate interaction with the 
new digital artifact. Through such consultation, our group began 
to identify issues central to the digitization of the human record, 
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and to act on that identification with the goals of understanding 
and describing the basic principles of humanistic interaction with 
knowledge objects (digital and analog alike), of articulating core 
strategies for the design of humanistic knowledge objects, especially 
electronic books, based on this understanding, and of suggesting 
basic principles necessary for the evaluation and implementation of 
current technologies, and the exploration of future ones. Our final 
expression took shape around the key areas discussed below in this 
essay, beginning with the contexts we might most readily identify 
for electronic book research: those mediated by audience, by issues 
of interface and design, of form and content and, in relation to the 
readers of books and users of their analogous digital counterparts, 
methods of reader/user studies in work such as ours, their importance, 
and previous studies on which we could imagine informing book 
and e-book research. These larger contextual foundations supported 
more specific consideration of books and e-books in terms of their 
material, symbolic, and formal aspects, plus a use-based consideration 
of their features and, further, led to a wide-ranging consideration 
of issues pertinent to research prototyping of e-books that reflect 
identifiable patterns of book interaction, from the perspectives of 
interface, preservation, encoding, reading tools, manifest analytical 
and algorithmic matters, media and platforms, and issues related to 
reading culture. Our final consideration took the form of a reflection 
on the nature of the consultative process itself, the need for an 
interdisciplinary approach to understand the broad range of issues 
pertinent to books and e-books in the context of our work, the desire 
to achieve consensus even in domain-influenced collision, and the 
challenges of extending this type of work beyond consultation and 
into an active program of research.1

1 In 2009, this group’s research was supported via a SSHRC Major Collaborative 
Research Initiative award as the Implementing New Knowledge Environments 
project, which founded its research plan firmly in these formative consultations 
and published its next steps in Siemens, et al., “Codex Ultor: Vers une base 
conceptuelle et theorique pour la nouvelle recherche sur les livres et les 
environnements documentaries” (2010), “Codex Ultor: Toward a Conceptual 
and Theoretical Foundation for New Research on Books and Knowledge 
Environments” (2010), and “Implementing New Knowledge Environments: 
Laying Research Foundations for Understanding Books and Reading in the 
Digital Age” (2009). The most recent publications from this group can be 
found via http://bit.ly/oLiY6P (Google Scholar, “INKE Research”), http://bit.
ly/r6XVbn (Google, “INKE Research”) and, annually updated beginning in 
2012, http://inke.ca/. 
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1. Introduction: Contexts for Electronic Book Research

More than half of all people living in developed countries make use 
of computers and the internet to read newspaper, magazine, and 
journal articles; electronic copies of books; and similar materials. The 
next generation of adults already recognizes the electronic medium as 
its chief source of textual information. Our knowledge repositories 
increasingly favor digital products over the print resources that have 
been their mainstay for centuries. Moreover, a chief priority of 
those professionals who produce and convey textual information is 
to make such information available electronically in ways that meet 
the standards of quality, content, and functionality that have evolved 
over half a millennium of print publication. The movement toward 
the use of the digital medium is an inevitable one, with clear benefits 
associated with the production, dissemination, and reception of the 
record of human experience, as well as the ultimate impact of these 
processes on our knowledge-based society. However, for all the good 
we perceive, we also realize that there is much still to know about this 
new media form. We must gain this knowledge in order to make the 
best use of what the digital has to offer us. What do we really know 
about the ways in which we interact with these new texts that replace 
the print artifact, re  -present to us the knowledge and experience of 
the past, and deliver the direct-to-digital record of the present? Do 
we understand the ways in which we interact with these knowledge 
objects, and the information they contain—and do we understand the 
impact that the confluence of media formats in these digital objects 
has on our use of them, such that we may best facilitate interaction 
with the new digital artifact?

In short, there is much that we still need to learn about the 
new knowledge machine presented to us by the computer. More 
specifically, there is at the moment a real need to understand the 
principles involved in dealing with digital artifacts, so that we may 
interact in an effective way with the digital representations of the 
objects of human experience. This paper reports on the efforts of 
a working group to identify issues central to the digitization of the 
human record and to act on that identification, with the aim of:

• understanding and describing the basic principles of humanistic 
interaction with knowledge objects (digital and analog alike),

• articulating core strategies for the design of humanistic knowledge 
objects, especially  electronic books, based on this understanding, 
and
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• suggesting basic principles for evaluating and implementing 
current technologies, and exploring future ones.

• Possibilities for human–computer interaction and the electronic 
book may be examined from a range of interrelated perspectives, 
which are approached in several essential ways:

• via a process that seeks to identify, quantify, and evaluate print 
and electronic books in terms of their features and uses;

• via a process that explores the material, symbolic, and formal 
aspects of the book, toward the end of computational modeling; 
and

• via a process of prototyping computational models and 
simulations of the book, both literal models and metaphoric.

Audience

Perspectives on the relationship of audience to the e lectronic book 
come from a number of disciplines, and debates about reading in 
hypermedia environments often become mired in philosophical 
disagreements among these disciplines regarding what constitutes a 
satisfactory reading experience—or, put another way, what constitutes 
a usable text. For instance, early research on reading hypertext, 
conducted by researchers concerned with interface design and 
software engineering, tended to focus on articulating best practices 
to prevent reader disorientation and cognitive overload in complex, 
highly networked multimedia environments. Navigational supports 
such as site overviews and hierarchical structures were promoted as a 
means by which to improve usability (Foss 1989; Leventhal, Teasley, 
Instone, Rohlman, and Farhat 1993; Astleitner and Leutner 1995; Kim 
and Hirtle 1995; Rouet and Levonen 1996).

A sustained conversation between the fields of scholarly editing 
and empirical reader studies is long overdue, especially since scholarly 
editing inevitably involves a process of informed speculation about 
who will read an edition (and for what purpose), and about the 
reader’s use of paratextual elements such as cross-references, foot- or 
end-notes, etc. The reader studies component of our project is in 
part concerned with how scholars come to trust or distrust digital 
resources—a question of major and perhaps unexpected importance 
to digital scholarly editors (Best 2004), just as the socially constructed 
trustworthiness of print has been an important research question for 
scholars in book history (Johns 1998). Nevertheless, the figure of 
the reader in much editorial theory often remains abstract and even 
mystified, even though readers’ habits are often invoked to justify 
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certain ways of presenting the text. Decisions such as modernizing 
spelling versus retaining the original orthography, conflating texts 
into a single ideal form versus presenting multiple versions, providing 
one kind of annotation but not another, and silently emending 
an apparent error versus leaving the text unchanged all serve to 
configure the relationship between reader, editor, and text.2 Reader 
studies provides a formal vocabulary to describe these relationships, 
an important task for textual scholars given the capability of digital 
editions to reach new audiences, as well as the need for digital scholarly 
editors to engage with interface design and usability.

Interface and Design

The design of computer interfaces for researchers working with 
electronic texts requires a combination of specialist areas of inquiry, 
including the ethnographic study of information-seeking behaviors, 
diagnostic performance evaluation of existing interfaces, and iterative 
design and usability study of new design prototypes (Ruecker 2003). 
Some interfaces are intended to provide researchers with access to 
collections of materials. Others aim to facilitate research tasks once 
an appropriate subset of materials has been selected by the user. One 
of our goals is to bring together expertise in the areas listed above in 
order to inform the design of new “affordances” (Gibson 1979) for 
people working with digital texts.

Following Gibson’s definition, an affordance is an opportunity for 
action, and the design of a new digital affordance provides people 
with a tool that was not previously available. An example of a widely 
successful digital affordance is the cut-and-paste function, which 
had not been available to writers using typewriters, but was adopted 
wholesale by those using word processors. As soon as the technology 
was able to support it, people learned that it was available, and a 
function that had been reserved for the editorial process became 
indispensable as part of the writing process. On the other hand, a 
digital affordance that is not yet widely available is the dynamic table 
of contents (Ruecker 2005), which would allow the reader to perform a 
variety of research tasks by interactively adding or subtracting content.

2 See the articles in Best 1998, especially those by Werstine, Anne Lancashire, 
Ian Lancashire, and Siemens.
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Form and Content

A key question for those interested in the representation and re-
presentation of texts in any form has been whether content exists 
abstractly, independent of its representation by an interface, or 
whether it exists only concretely, as the sum of its instantiations. 
One of the problems currently evident in the field is the document-
mindedness of ideas inherited from (mostly literary) hypertext 
theorists, who tend to speak of content in abstract terms, as links and 
lexias, but almost never as material objects, identifiable classes, and 
specific instances. On the other hand, the field also contains many 
examples of idealistic approaches to content such as can be seen in 
the guidelines of the Text Encoding Initiative (TEI). The TEI is an 
international project developing guidelines for encoding machine-
readable electronic texts, with the aim of facilitating activities such 
as text analysis and sophisticated searching, and ensuring long-term 
accessibility. While the TEI is well-suited to encoding print objects 
(for example, a novel), it is less useful when dealing with ontologically 
complex texts such as plays, which are both documents and events. 
As F.W. Bateson famously phrased the problem, “if the Mona Lisa is 
in the Louvre, where [is] Hamlet?” (quoted in Greetham, 342) And 
if an edition of Hamlet is an interface between the readership and 
the content, where then does the content begin?
 

2. Readers and Users

To begin, we think it is important to consider that “user-centered” 
approaches to information systems need to be “user-in-context” 
approaches. That is, we must take into account variations in use 
and interaction patterns that depend upon specific scenarios, tasks, 
roles, subject domains, and socio-cultural frames. To cite Andrew 
Dillon, “it makes no sense to describe a tool or technology as usable 
or unusable in itself. Any tool is made for use by certain users, 
performing particular tasks in specific environments. Its usability 
can only be meaningfully evaluated in relation to such contextual 
variables” (Dillon, 17). Examples of this approach to system design 
are contextual design and cognitive work analysis, but the approach 
itself has also become a focus of research, as evidenced by the recent 
Information Seeking in Context and Information Interaction in Context 
conferences (Ingwersen and Jarvelin 2005).
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In this light, one of the goals of our investigation should be to 
identify and test the impact of contextual variables of interaction 
with electronic texts. This would include conducting task analyses 
and developing taxonomies of interaction types, use scenarios, 
and user roles. The starting point for this can be the two scenarios 
(comprehension and engagement) and the two user groups (scholars 
and readers), but we aim to develop a more robust model of user 
testing that is specifically relevant to the e-book. The development 
of these taxonomies would provide a framework for an ongoing 
discussion of how “use” and “interaction” can be interpreted with 
respect to the e-book.

User Studies and Usability Assessment

The wide adoption of “use” as a descriptor for engagement with 
hypermedia reflects the challenges inherent in understanding and 
facilitating interaction with complex multimedia artifacts. It also 
points to a potential problem with research in this area: when we 
attempt to accommodate the digital artifact’s complexity by devising 
terms like “use,” which synthesize the range of processes involved in 
human-computer interaction, does that deter us from realizing the 
distinctiveness of those processes?

One component of our research will entail close examination 
of how literary structures and reading processes are extended and 
modified in digital environments. As many theorists have observed, 
a close look at modern print and electronic texts reveals a shift 
away from conventional narrative logic, and toward indeterminacy, 
fragmentation, and open-endedness (e.g., Landow 1997; Bolter 2001; 
Van Peer and Chatman 2001). At the same time, current theories 
concerning how readers engage with texts tend to be derived from 
studies of readers working with “normal” prose or other conventional 
narratives (e.g., Chatman 1978; Rabinowitz 1987; Kintcsh 1988; 
Zwaan, Magliano, and Graesser 1995).

Many contemporary models of reading are built on the premise 
that the act of reading relies in a large part on distinguishing between 
significant and insignificant narrative details, so that we may generate 
a workable mental model of the situation described in the text. The 
Construction-Integration Model proposed by Kintsch (1988), for 
example, describes a process whereby readers construct meaning 
by identifying potentially relevant elements; they then develop an 
integration system in which appropriate elements are strengthened 
and inappropriate elements are weakened or discarded. Chatman 
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(1978, 53 ff.) likewise proposes that readers of fiction distinguish 
kernels (major events) from satellites (minor events). Finally, 
Rabinowitz (1987) suggests that in making sense of narrative, readers 
follow rules of notice; he describes this as a process of identifying more 
significant details and separating them from less significant details.

Miall and Kuiken (1994) have critiqued models such as this, 
particularly Kintsch’s. They point out that such models fail to take 
into account the extent to which readers’ experiences of literary texts 
are modified by their emotional response to stylistically emphasized 
language, such as metaphor and alliteration, which engages the 
reader’s feelings and evokes “less prototypic, more personal meanings” 
(339). According to Miall and Kuiken, understanding literary response 
requires a different mode of analysis from the one implicit in text 
theories that have been developed based on studies of “normal” (that 
is, informational) prose. These models, they note, generally describe 
“a resource-limited system in which cognitive structures (e.g., story 
grammars) or procedures (e.g., integrating processes) economize 
comprehension by deleting irrelevant propositions, inferring relevant 
propositions, and building macropropositions” (344). In other 
words, they focus on ways in which comprehension is facilitated or 
economized. In this respect, Miall and Kuiken argue that the current 
models are too limited for the purpose of understanding response to 
literature, because the essence of literary text dwells at least in part 
in its stylistic features, and these features are less likely to economize 
comprehension than to complicate it “by challenging the familiar, 
prototypic concepts that readers initially apply to the text” (344). 
Even theories of the reading process based on studies of readers’ 
engagement with literature, such as Chatman’s and Rabinowitz’s, 
tend to be biased toward a focus on economizing comprehension. 
Rabinowitz’s notion that readers engage in a process of distinguishing 
significant from less significant elements, for example, privileges plot 
over other features of narrative; Rabinowitz presumes that anything 
in the text not immediately relevant to developing the situation is 
marginal to the reader’s understanding of the text.

This view of literary reading is problematic, particularly when 
we consider that much contemporary fiction, both print and 
digital, is increasingly complex and fails to conform to conventional 
expectations respecting narrative logic. Van Peer and Chatman (2001) 
observe that the diverse narratives of the twentieth and twenty-first 
centuries are incompatible with existing narrative models. This is in 
part because most of these models reflect a monolithically western 
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perspective, and in part because the models do not take into account 
new media genres. To develop appropriate models of reading complex 
print or digital narratives, we must examine how people engage these 
texts, and revise our perspectives of narrative structure and literary 
reading processes.

In discussing empirical research related to how people engage books 
and e-books, then, we envisage two main types of reading: 1) the type 
in which the economization of comprehension is the aim; and 2) the 
type in which engagement with an aesthetic artifact is the aim. With 
respect to the first, information-seeking in the humanities is a well-
researched area (e.g., Dalton and Charnigo, 2004). Nevertheless, our 
understanding of how humanities scholars engage computer-based 
information resources is in continual need of refinement as new 
research resources are developed. An overview of research in this area 
is provided below. With respect to the second scenario mentioned 
above, models of reading based on observing readers of complex 
print narratives, or emerging hypermedia genres, do not yet exist. 
Further, Douglas (2000) has questioned whether there are even a 
dozen “studies or considerations of how hypertext may transform 
the way we read or write texts, and, indeed, our whole conception 
of a satisfactory reading experience” (73). In this assessment, Douglas 
disregards empirical studies of informational hypertext from the 
perspectives of interface design and software engineering. But her 
point is well made, and is still valid in spite of the intervening years 
since she first made this observation: there exist few examinations of 
how reading processes may change when readers interact with complex 
digital genres such as hyperfiction. Members of our research team have 
worked to fill this significant lacuna in the literature (e.g., Dobson 
and Miall 1998; Miall and Dobson 2001; Dobson and Luce-Kapler 
2005; Luce-Kapler and Dobson 2005; Dobson 2006), but much 
research remains to be done, and appropriate models of reading are 
still in need of development.

The Importance of User Studies in the Humanities

The technical world has been slow to realize that users matter, not 
just in the field of digital humanities, but in broader areas of system 
design. As long ago as 1971 Hansen called for software engineers 
to know their users (Hansen 1971), and for the last thirty years the 
advantages of software projects whose systems are designed with an 
eye to the user have been well documented (Shneiderman and Plaisant 
2005). Yet some are still inclined to assume that users might not know 
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what they want, and thus it is better not to ask them, in case they 
answer the wrong question.
If users are integrated into system design at all, it happens late in the 
process. Typically the user is presented with a late-stage prototype 
that the designers hope she will like. This can be of limited use, since 
at this point system designers may be unwilling to make significant 
alterations. Thus, late-stage user input can only have a relatively minor 
impact, since the radical redesign of a system costs time, money, and 
enthusiasm, all of which are often in short supply. It is much easier 
to make minor adjustments, and get the system into production. In 
scenarios of this sort, if users lose their enthusiasm for the product, it 
is they and not the designers who tend to be blamed. As a result, the 
failure rate of software in the commercial world is still staggeringly 
high (Dalcher and Genus 2003; Flowers 1996).

In the humanities, as Warwick notes (2004), scholars have too often 
been branded as digitally unskilled or even backward looking, because 
they have been slower to adopt digital tools than scientists. This is a 
fundamentally flawed assessment of the situation: when technologies 
fit well with what scholars do, they will use those technologies (Bates 
2002). Several recent studies of humanities users and digital resources 
in the UK have found many humanities scholars reporting that they 
are enthusiastic users of digital resources. However, what they define 
as digital resources tend overwhelmingly to be generic informational 
resources, such as library and archive websites, or large online reference 
collections such as the O-DNB or Literature Online, rather than the 
kind of digital object that might be compared to a scholarly book 
(Warwick et al. 2007). At present general information resources are 
better suited to humanities researchers’ needs. If we would like those 
researchers to use future electronic books, they must be equally fit for 
the purpose. To produce such a resource we must understand what 
users in the humanities do, what they like, and what they might like 
in future.

Previous Studies of Humanities Users

The study of digital resource usage in the humanities is well-researched. 
As Dalton and Charnigo (2004) show, in recent years there has been 
a flood of literature about scholars’ information needs and seeking 
behaviours. Although useful recent work on humanities scholars has 
been done by Green (2000), Talja and Maula (2003), and Ellis and 
Oldman (2005), much of the literature tends to conflate information 
seeking and information needs in relation to humanities scholars.
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The earliest work on humanities users was on their information 
needs and patterns of use, and it is only very recently that research 
has been conducted on their actual behavior in digital environments. 
Seminal work done by Stone (1982) and later by Watson-Boone 
(1994) showed that humanities users need a wide range of resources 
of different ages and types. This is still true in a digital environment, 
where humanities users continue to need printed materials and 
manuscripts, the latter implying older materials than those generally 
used by scientists (British Academy 2005). Humanities scholars also 
rely on face-to-face information gathering, from colleagues and at 
conferences. They may also use personal collections of knowledge 
built up over years of study. They do not necessarily expect to create 
new data or discover new facts, but reinterpret and re-express ideas, 
where the expression itself is as important as the discovery (Barrett 
2005).

A major theme of the literature about humanities users is that 
they are not like those in the sciences or social sciences, although 
many systems designers of electronic resources have assumed that 
they are (Bates 2002). Humanities scholars are much more likely 
to use what Ellis has called “chaining;” that is, they proceed by 
following references that they have found in other literature (Ellis 
and Oldman 2005; Green 2000). Despite the hypertextual nature of 
the web, however, such activity is seldom well supported in online 
environments (Bates 2002). It is also at odds with keyword queries 
that tend to be the norm for information systems. Oddly, this has 
been seen as evidence that humanities researchers’ techniques are 
somehow impoverished (Chu 1999). Yet as long ago as the mid-1980s 
Wiberley showed that humanities scholars constructed searches using 
well defined terms, but these terms were different from those used by 
scientists: for example, humanities searches were more likely to include 
names of places or people (Wiberley 1983 and 1988). Bates’ work and 
that of Dalton and Charnigo (2004) and Whitmire (2002) has also 
shown that those humanities scholars who use digital resources tend 
to be demanding of their quality, and are capable of constructing 
complex search strategies, given appropriate training. Lehmann and 
Renfro (1991) and Wiberley (2000) suggest that humanities scholars 
are receptive to technology as long as it demonstrates adequate savings 
in time or effort.

If we are to design an e-book that humanities scholars may regard as 
fit for their research purposes, then it follows that we must understand 
what they do in digital environments, what kind of resources they 
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need, and perhaps most importantly, what makes them decline to use 
resources. These questions are not well understood. Except for the 
work of Bates et al., on the Getty project (Siegfried et al. 1993), very 
few people have studied what humanities scholars do when they carry 
out research in an online environment. There is even less concern 
with what they do offline and how connections may be made between 
the two fields of activity. Some of these questions are being addressed 
by researchers involved in the HCI-Book project. However, a great 
deal more research remains to be done on such areas before we may 
be confident of designing digital resources that will be of genuine 
utility to the humanities researcher.

In thinking about how best to conduct a study of humanities users, 
we have benefited from the experience of two previous UK-based 
projects. Both of them list Claire Warwick of our research team as a 
principal or co-investigator.

The UCIS project (User Centered Information Search in context) 
looked at the ways in which users interact with digital libraries. UCIS 
studied humanities users and their interactions with information in 
physical and virtual environments. An important facet of this work 
was that users were studied in as naturalistic a context as possible, so 
as to gain a fuller understanding of the nature of their information 
work (Warwick et al. 2005). Humanities academics were interviewed 
and observed undertaking their usual research in both physical and 
digital libraries. The knowledge gained from this was used to derive 
requirements for features of, and for alternative interfaces to, the 
Greenstone digital library system.

The LAIRAH project conducted research into levels of use of 
digital resources in the arts and humanities in the UK. In other 
words, LAIRAH asked which digital resources were actually accessed, 
and how often, by users. The project conducted workshops in which 
users’ reactions to different digital resources (both widely used and 
less used) were investigated.

Both LAIRAH and UCIS found that humanities researchers have 
very sophisticated information skills and complex mental models of 
their physical information environment, whether looking for material 
in a library or an office bookshelf. However, they find those skills 
much more difficult to apply to the digital domain (Makri et al. 
2007). Humanities researchers are very much aware of the affordances, 
advantages, and problems of various information technologies, but 
are concerned about accuracy and ease of use for both physical and 
electronic resources. To address this concern, researchers require 
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as much information as possible about how such resources are 
constructed and what they contain (Warwick et al. 2006).

LAIRAH research in particular found that users have very high 
standards for the content and interfaces of the resources they use, 
and are easily deterred from using digital resources. Anything that 
makes a resource difficult to understand—such as a confusing name, 
a challenging interface, or data that must be downloaded—will deter 
them from using a given resource. Humanities researchers also find 
that the pleasure of interacting with the materials that they read, 
whether in physical or digital space, is an important element of 
scholarship (Blandford et al. 2006). We therefore face the challenge of 
designing a digital resource that is not only functional and appropriate 
for its scholarly purpose, but that is also pleasant to use, and above 
all does not deter researchers from using it.

Research has also shown that many of those who have been surveyed 
about their use of digital resources are enthusiasts for the medium. 
The research for both UCIS and LAIRAH suggests that many scholars 
do not make significant use of specialist digital resources (beyond the 
generic information resources described above). Our research must 
therefore aim to survey such light users and non-users to determine 
what factors might deter them from using an e-book. This will allow 
us to gain the fullest possible picture of the user community, instead 
of one limited to the early adopting enthusiasts who are likely to 
volunteer for studies on digital resources.

In addition to the above-mentioned projects, two major Canadian 
undertakings have influenced our thinking. Both TAPoR (Text 
Analysis Portal for Research) and ECO (Early Canadiana Online/
Notre Memoire En Ligne) have investigated how humanities 
researchers use online tools, whether text-specific or not. Two 
major findings emerged. First, scholars are most concerned with 
accomplishing their tasks; the interface must present things in the 
context of tasks that they might wish to accomplish, rather than of 
the tools that might do the job, or the technical details of the text that 
they might be using. Secondly, graduate students behave differently 
and have different needs from more senior scholars. These findings 
highlight the need for the HCI-Book project to identify different 
categories of users in order to meet their needs; these categories may 
be more fine-grained than we expect.  
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3. Features of Books and e-Books

It is difficult to come up with a list of generalized features of the 
electronic book, because the word “book” refers to two distinct 
concepts. On one hand, a book is an empirically measurable type of 
physical object; on the other, it is a powerful and comprehensive type 
of metaphor. The book, as the phrase appears in terms like “history 
of the book” or “culture of the book,” inevitably simplifies a range 
of textual materials. Meanwhile the value of these materials (scrolls, 
manuscript and print codices, newspapers, magazines, fascicles, 
broadsides, bound quires of manuscript poems, and unpublished 
archival materials) lies for many scholars in their diversity. Members 
of our research group study all these materials and more, and yet 
humanities scholarship still assigns the coordinating metaphor of 
the book to a number of heterogeneous texts. As a result, in many 
areas of the humanities the book has of necessity tended to remain 
an abstract, generalized idea that emphasizes common features over 
historical particularities. Broad histories of writing tend to group 
texts into major categories based on what are perceived as as primary 
technologies. Typically these categories are manuscript (including the 
shift from papyrus to parchment, and from scroll to codex), print 
(including the shift from hand-press to machine-press printing), and 
more recently, digital writing.

The book may be too simple a metaphor to capture all the possible 
forms of navigable information, but nonetheless it remains a metaphor 
with potency even in a digital culture. We continue to make cultural 
investments in structures of information that offer, as features, closure 
and containment matched with navigability and connectivity. A book 
has physical boundaries—its covers set its contents off from other 
books—and yet its text invariably refers beyond those boundaries, 
such that the book becomes a metaphorical stand-in for the entire 
bookshelf, library, or archive. Institutional models such as libraries 
and publishing houses likewise depend upon books as discrete units 
of manageable content. As bibliographers such as D.F. McKenzie 
have argued in recent years, the cultural perception of the book as 
a discrete unit of production is thus at odds with the heterogeneity 
implied by a term such as “textuality;” yet “textuality” carries none 
of the symbolic force of the book (McKenzie 1999).

Our use of the term “book” throughout our discussions comes with 
an appreciation of the term’s ambivalence and hidden complexity: 
“book” is both an ideal and an inadequate term for our objects of 
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study, whether manuscript, print, digital, or otherwise. The same 
terminological challenges arise with the term “e-book,” which for 
our purposes means not only the book-like electronic simulations of 
past decades, but also electronic texts generally, from transcriptions 
in electronic archives to born-digital electronic texts. With this sense 
of complexity in mind, we propose to study the features of books and 
e-books, not by assigning features exclusively to print or to digital 
textuality, but by identifying the features most at stake in the textual 
economy that print books and e-books now form together. The most 
salient of these features include:

1. Tangibility, or the capacity of a book to convey information 
about itself through physical indicators such as size and format. 
E-texts are often regarded as intangible, or tangible in different 
ways, but still possess a physicality that should be considered 
in their analysis (see Kirschenbaum 2004a).

2. Browsability, or the book’s ability to provide random access 
through tactile means such as flipping pages to move within 
the text—a feature amplified in digital text by speed, scale, 
and browsing tools such as rich-prospect browsing interfaces 
(Rucker 2003), but not necessarily different in nature from 
browsing in print.

3. Searchability, a feature available in all texts through optical 
scanning, is aided in print reference works like dictionaries 
by visual formatting, lemmatization, and alphabetization; it 
is dramatically enhanced in machine-readable digital text by 
tools for algorithmic analysis and retrieval.

4. Referenceability, a text’s propensity for intertextual linking 
(explicit or implicit), as well as the degree to which parts of a 
text may be referenced by other texts; in print, the addition of 
chapter and verse numbers to the Bible made it referenceable 
on a more granular scale than before, while on the web, the 
combination of URLs (Uniform Resource Locators) and 
anchor tags (<a></a>) allow any link to target a precise point 
in a web page. More recently, the introduction of persistent 
URLs of a number of kinds, among them unique digital object 
identification systems, have added further potential.

5. Hybridity, or the composite nature of books as being 
composed of various discourses, genres, sources, and textual 
formations; literary miscellanies and anthologies, for example, 
might include diverse poems of various forms, prose fiction or

Cahiers-Papers 49-1 - First proof.indd   50Cahiers-Papers 49-1 - First proof.indd   50 2011-10-13   09:39:232011-10-13   09:39:23



HCI-Book? Perspectives on E-Book Research, 2006-2008 51

non-fiction, and drama by various authors; electronic forms, 
which are less fixed and definite, increase the possibility and 
likelihood of hybridity.

In drawing an analogy between printed books and e-books as artifacts, 
we might also consider how developments in technology enable and 
sometimes direct changes in the features and characteristics of the 
book. For example, the advent of columns and printable margins 
on the printing press enabled marginalia, leading to notes, which 
eventually became footnotes, and then (as tastes changed) endnotes. 
In other words, the relationship and means of connection among 
text, context, paratext (such as an accompanying preface or glossary), 
and intertext (such as a text with close thematic or allusive links 
to another)—verbal and non-verbal elements—has changed over 
time (Greetham 1997; Maclean 1991). Similarly, in the short history 
of e-books technological developments have enabled new ways of 
relating and linking texts. The result is a series of changes in the 
format and features of texts, and in how they are presented to the 
user. Theoretically, just as changes in marginalia changed reading 
practices in the early history of printing, so too changes in e-book 
technology affect reading practices (Slights 2001).

The Uses of Books

The history of the book is the history of how people have shaped the 
intellectual tool of writing in order to make it more efficient, more 
versatile, and easier to use. In Greece, before 600 BC, there was no 
clear decision regarding whether writing should go from left to right 
or from right to left (or even boustrophedon, where the direction of 
writing followed the path of the plough in a field and lines had to 
be read in alternating directions). Romans read aloud, or were read 
aloud to by slaves.

Gradually, the text departed from the linearity of the spoken 
word and became organized in a visual way, giving more control to 
the reader. The invention of the codex in the first century AD was 
a major turning point. However, though the codex was vastly more 
efficient than the scroll as a medium for text, it took four centuries 
for the codex to completely replace the scroll and to evolve from an 
essentially linear format to a tabular one, gradually giving the reader 
more control over the pace and form of reading.

Many incremental advances were necessary in order to make 
the book what it is today. In medieval monasteries, monks in the 
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scriptoria were to read silently in order to avoid distracting their 
colleagues. This practice helped to shape the book as a visual entity 
adapted to efficient reading. Reading itself was for many centuries 
mainly conceived of as a ruminatio (pondering at length). In the 
eighteenth century, “extensive reading” became pervasive with 
the advent of newspapers and magazines. This new practice made 
browsing vast amounts of textual material a legitimate form of reading.

Historically, the medium used for displaying text is important 
because it determines which operations are easy for the reader to 
perform. Each medium puts varying emphasis on the visibility of the 
text and on the reader’s interactions with that text. In this regard, text 
is the nexus of a fundamental tension. On one hand, it is a product 
of language which is of limited duration, and which depends upon 
a syntactic organization of the words. On the other hand, since it is 
a visual entity, text may also surpass its linear bounds and play upon 
the resources offered by layout, typography, and colors in order to 
create other types of meaningful events.

The Uses of e-Books

The discussion above outlines a range of features pertaining to books 
and e-books. Tangibility is strongly associated with the book as a 
physical artifact, while hybridity is strongly associated with digital 
texts. Browsability, searchability, and referenceablility are also 
dramatically enhanced in digital media. As we examine this list of 
features, it becomes clear that e-books are particularly well-suited to 
the needs of researchers (information seekers and those engaged in 
text analysis). It is not surprising, then, that research and development 
efforts related to e-books in the humanities have tended in the 
direction of developing searchable digital archives and databases, 
establishing a method of encoding digital texts to ensure compatibility 
among archives, and establishing a new knowledge economy related 
to scholarly electronic publication.

Other research areas concern the affordances of digital media for 
collaborative knowledge production, and for the literary arts. The 
first of these, collaborative knowledge production, is increasingly 
facilitated by various emerging forms of social software, such as wikis 
and weblogs. The most obvious example is Wikipedia, a popular 
web-based free-content encyclopedia that maintains a relatively open 
policy regarding contributions. Wikipedia’s model for contribution 
clearly interrogates notions of authorship and intellectual property 
rooted in print culture. This is not a new model: it is one that was 
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displaced by the formalized diffusion of academic writing, which 
saw its genesis in seventeenth-century Europe. Before our current 
methods of inquiry and knowledge diffusion were shaped, notes 
Siemens (2002), knowledge exchange and the advancement of 
scholarship were facilitated in large part by personal dialogue and 
the circulation of private manuscripts and correspondence, with the 
emphasis on “ensuring that valuable ideas circulated and became part 
of growing, documented, bodies of knowledge” (Siemens 2002, 3). 
Siemens suggests that the argument for proceeding ad fontes (going 
back to the sources) is compelling in its suggestion that we might turn 
again “to earlier models of scholarly exchange … and consider their 
possible relationship, even if only metaphorically, to what we now 
refer to as ’new’ types of scholarly exchange that are made possible by 
the electronic medium” (3). The impact of such a model for future 
knowledge production and diffusion activities in the humanities 
should be examined.

The second research area referenced above, electronic literature, 
refers to “works with important literary aspects that take advantage of 
the capabilities and contexts provided by the stand-alone or networked 
computer” (ELO 2006, ¶2). Electronic literature includes genres 
such as hypertext fiction, reactive poetry, and blog novels. Older 
forms, such as hypertext fiction, have their roots in text adventure 
games (such as Will Crowther’s 1975 Adventure and Infocom’s 
Zork) and Bantam’s Choose Your Own Adventure series of children’s 
books. Emerging genres such as reactive poetry, on the other hand, 
intermingle literary arts and multimedia design. Often presented as 
Flash files, works in this latter class employ animated images and 
text accompanied by sound, in an effort to produce visually dynamic 
pieces. We will study further the nature of these emerging genres, 
and how readers interact with them.

Digital Archives, Sustainability, and Access

Basic strategies of preservation, upkeep, and ongoing access in the 
print medium have changed little since the arrival of the mechanically-
produced book, though the details of those systems have undergone 
changes when technological developments enabled certain strategies. 
Change has also been driven by need: some examples are the 
emergence of classification systems at the turn of the century to handle 
the exponentially-increasing numbers of books, and the movement 
toward “universal” libraries and national collections.
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Many aspects of these basic strategies are transportable to the 
electronic medium, but most require modification to take into 
account three things:

• the pace of technological change, which manifests itself, for 
example, in old electronic materials that already require special 
technological considerations to remain functional;

• the fact that electronic materials are much more malleable than 
those in print (so versioning becomes a more complex issue); 
and

• new basic functionality and interoperation possibilities that 
computation allows us to consider and enact on electronic 
materials—all, again, from the perspective of the user.

Current electronic databases are deploying a number of economic 
models to ensure ongoing support and access. The following list 
of successful examples should be investigated and emulated by any 
humanities project concerned with sustainability and access:

1. Membership Model: JSTOR, which provides database 
access to journal archives, was established with major Mellon 
Foundation funding, and is sustained on a membership basis. 
Memberships are available for institutions alone, with libraries 
and schools paying an initiation fee along with an annual fee, 
based on size. Access is restricted to individuals who belong to 
a member institution.

2. Institutional Sponsorship Model: Representative Poetry 
Online is, in good measure, the work of a local champion, 
Ian Lancashire, with sponsorship from University of Toronto’s 
Office of the Provost, the Faculty of Arts and Science, the 
Department of English, and the Library (which hosts the 
database). This is seen as a public service, and the contents are 
open-access.

3. Institutional Sponsor/Major Grant Model: The principal 
archive in physics, arXiv.org, is sustained by funding from 
Cornell, which hosts it as a matter of public service, offsetting 
some expenses with grant funding from NSF. The contents 
are open-access.

4. Subscription/Open Access Model: Highwire Press, operated 
by the Stanford University Library, provides access to close 
to 1,000 journals principally on the basis of personal or 
institutional subscriptions to individual journal titles. These 
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journals provide around a million articles free of charge, some 
offering immediate open access, others using the model of 
delayed open access. The delay between for-pay publication 
and free release runs from 6 to 24 months.

5. Endowment Model: The Stanford Encyclopedia of Philosophy is 
seeking donations to generate sufficient funds to manage the 
continuing development of the project: <http://plato.stanford.
edu/fundraising/>. The contents are open access.

6. Cooperative Model: Something of an ideal, yet to be fully 
realized, that combines A and E, insofar as membership among 
principally interested libraries comes together to support and 
contribute in-kind to sustaining a cooperative database that 
provides open access to all.

4 . Aspects of the Book

Material Aspects

Understanding the material aspects of the book is a crucial pre-
condition to developing e-books. The very name “e-book” alerts us 
to this fact. When the movable-type press created the opportunity 
for mass-producing texts, its operators aimed to make books look like 
manuscripts. It took decades for books to become something other 
than mechanically produced manuscripts. E-books could suffer from 
a similar developmental lag unless we attend closely to the processes 
and products that have, over the 500 years of print culture, established 
the printed book as a standard physical medium. Revising the printed 
book into electronic format while keeping to the conventions of 
print is not the best use of resources. Readers will be better served 
if we imagine a radical departure from the printed volume. To help 
ourselves make this paradigm shift, we might juxtapose the set of 
practices carried out in producing printed texts and the set of practices 
necessary for the production of electronic texts.

To discuss the material aspects of the book, then, is to discuss 
not only paper, ink, formatting, binding, and content, but also the 
processes that are required to produce a book. Before the paper 
can be folded to create a folio, quarto, or octavo, it must first be 
manufactured as a broadsheet or a roll. Before early modern paper 
could be manufactured, a slurry had to be prepared from pulped 
linen, lime, and water. Today, wood fiber or recycled material must 
be pulped in a process that is part mechanical and part chemical. 
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Historically, paper, vellum, or papyrus was used to enable the 
circulation of a written text, each with its own production processes. 
Before these media, there was wax; before wax, stone dash (and it 
should be noted that this skeletal history is decidedly Western in its 
slant).

Changing means of production fundamentally alter cultural 
notions of authorship, readership, and literary form. For example, the 
substantial cost of the materials required to produce the early printed 
book necessitated selective publication according to any number 
of criteria (content quality, author’s status, marketability, and so 
on). The cost of the end product also determined the readership of 
printed materials: as technological developments reduced production 
costs, readership expanded and changed, as did the types of books 
that were produced. With the advent of machine-made paper, for 
example, periodical and newspaper publication proliferated in the 
nineteenth century (Rose 1995). Another consequence of reduced 
printing costs was the emergence of the so-called popular press. In the 
late sixteenth and early seventeenth centuries, small and cheap books, 
chapbooks, pamphlets, and broadsheets brought a new demographic 
to the book market. This in turn enabled new means of influence 
upon the reading public in sociopolitical matters such as religion, 
and new forms of writing to meet the interests of an increasingly 
diverse reading public (Chartier 1994; Spufford 1982; Watt 1991). 
Conversely, electronic publishing began with a cost advantage over 
print production. Many forms of e-books are already comparatively 
cheap to produce, and they do not require a large infrastructure of 
dedicated printers, editors, and publishers. Consequently, the practice 
of “self-publishing” that was once regarded with a certain amount 
of stigma is now increasingly legitimized. Selective publication is no 
longer necessitated by technology or economics. This new means 
of production forces a reassessment of cultural assumptions about 
authorship, readership, genre, accessibility, and usability (including 
quality control and censorship).

Symbolic Aspects

The concepts of e-book and electronic text can be defined in many 
ways. Most traditional definitions are based on the functional 
and material characteristics of e-book technology. From this 
perspective, e-books are defined by the following characteristics: 
they are electronically searchable, they are dynamic in terms of 
content updateability, they are adaptable in terms of cross-platform 
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portability, they are physically portable, they are user-interactive, and 
they are non-sequential—provided they use hypertext technology.

E-books are currently available in a variety of formats; most e-book 
formats allow for multilinear navigation. So, hypertextuality seems 
to be a characteristic feature of e-book technologies. However, most 
of the work on hypertext has considered it from a technological 
perspective: most of the time hypertext is explained in terms of nodes, 
links, markup language, and so on. Hypertextuality has a substantial 
impact on the symbolic aspects of the way we read texts, but very 
few research initiatives have tried to formalize this, especially from a 
semantic point of view.

Hypertextuality may be an important feature of e-book 
technologies, but hypertexts themselves are heterogeneous, and can 
be defined from many perspectives. For instance, the concept of 
hypertext can be defined as a hardware- or software-based computer 
technology, or as an abstract textual structure. In the lexical database 
Wordnet, for example, hypertext is defined as machine-readable 
text that is not sequential but is organized so that related items of 
information are connected. Although incomplete, this definition is 
a very good example of hypertext as an abstract textual structure.

Formal hypertext models can offer tools for an understanding 
of hypertextuality’s main characteristics, but they can also neglect 
the importance of the user (the reader in the context of e-book 
technology), particularly when the objective is to understand and 
model the meaning of hypertext. The challenge is to model or 
formalize both e-books and hypertextuality, as the latter is one of 
the former’s main characteristics, at the same time taking the reader 
into consideration as an interpretative agent.

Formal Aspects

Possibly the most immediate way in which a reader interacts with 
a book is through its material, or formal, aspects. Readers tend to 
enjoy the feel of the pages, the cover, and the design of the book. 
These formal aspects are important to consider when imagining how 
to transfer the reading experience to a digital environment.

One formal aspect of the book is that it is more than can be 
consumed in a single visual event. This distinguishes a book from a 
pamphlet, which could conceivably be seen in its entirety by a reader 
holding the pamphlet open while standing in front of a mirror. The 
reader could read the inside two pages of the pamphlet, and could at 
least see and possibly read the backwards-appearing front and back 
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covers of the pamphlet, without having to manipulate the pamphlet 
further. A book has a more complex form—one that, no matter how 
simple the content, can never be seen all at the same time.

Translated into the electronic environment, this distinction 
between book and pamphlet is comparable to the distinction between 
a single web page and a website (which is a collection of web pages). 
However, a book could conceivably be transformed into a single web 
page. There is nothing inherent in the form of the book that demands 
it be translated into a multi-page website.

This may suggest a genuine problem. If the e-book is held to be 
inherently more complex than its print counterpart, then the above 
distinction between book and pamphlet would seem to provide 
support for that position. Further, if one is inclined to view the print 
book as less complex, then one might point to the inadequacy of the 
analogy (that is, the relationship between web page to website is not 
comparable to the relationship between pamphlet and book).

In addition to length, there are other formal properties typically 
associated with books. There is, for instance, the cover—the upper and 
lower boards, and the spine—which plays a role in communicating the 
contents of the book. We say that a book cannot be judged by its cover 
precisely because the natural human response to covers is to use them 
to judge books. Designers use this tendency to communicate various 
kinds of information, such as genre, author and title, publisher, and 
often something about the narrative content. Immediately beneath the 
cover are the pages that constitute the front matter. These reiterate in 
more standardized formats some of the suggestions made by the cover, 
and provide additional information such as the metadata required 
for cataloguing, as well as an outline of the contents.

The body of the text contains significant layers of design, such 
as white space and page numbers, that exist in addition to the text 
itself, but make the act of reading more efficient. White space in the 
margins for instance, allow the book to be held without obscuring 
any text, and provide room for binding. Sequential page numbers 
allow the pages to be accessed non-sequentially with the aid of a table 
of contents or an index. Page numbers also serve to allow the reader 
to track progress through the book.

Experimentally developed over centuries, these conventions are 
now subject to remediation in the digital environment. We have an 
opportunity to reconsider them, and to decide which are important 
enough to keep and which have become irrelevant. We also have the 
chance to extend and elaborate on the features that are most valuable, 

Cahiers-Papers 49-1 - First proof.indd   58Cahiers-Papers 49-1 - First proof.indd   58 2011-10-13   09:39:232011-10-13   09:39:23



HCI-Book? Perspectives on E-Book Research, 2006-2008 59

reconceiving them in ways impossible in print. Electronic searching 
is one such enhancement; hyperlinking is another. 

5. Prototyping

Interface

It is in some ways unusual to discuss the book as though it were an 
interface, but the term begins to seem more appropriate when we 
shift our focus into the discussion of the e-book. An interface is the 
intermediary technology between a set of services or functions on 
one side, and a person on the other. For the conventional book, the 
service consists of the text and its apparatus, and the interface—of 
paper, ink, binding, typography, and so on. The set of services 
provided by the e-book has the potential to expand in a wide range 
of directions, from the inclusion of more sophisticated hyperlinks, to 
audio and video clips, to metadata of various kinds, to data mining 
processes and their results, to visualizations of information. Ruecker 
(2005) points out, for instance, that the e-book’s table of contents 
has the potential to develop into a sophisticated research tool, where 
the reader can add or subtract elements of interest in order to obtain 
a dynamic overview of the contents.

Our research into e-book interfaces will include developing 
prototypes3 in several directions, from content visualizations, to 
overview displays coupled with tools for manipulating the displays, to 
experimental browsers that allow exploration of both collections and 
content. Our research questions primarily involve remediation and 
new affordances. That is, what elements of print books are valuable or 
even indispensable in the new digital context, and what new functions 
are significant enough to readers and researchers that they should be 

3 A prototype in this context is an interface or visualization that can be seen to 
actualize theoretical suppositions, so the theory informing the creation of the 
prototype can itself be tested by having people use it (as per Rockwell and 
Sinclair [2007]; see also McCarty’s discussion of modeling in this context 
[2008]). Computational prototypes such as those we propose to be part of our 
work are distinct from production systems in that the prototype focuses chiefly 
on providing research-pertinent functionality within a larger framework of 
assumed operation (perhaps within the visual depiction of a fully-operational 
system, or perhaps in understood isolation from it); production systems 
require full functionality, and they are often derived from multiple prototyping 
processes.
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developed? Furthermore, how should the conventions of reading and 
scholarship influence the design of the e-book form and function?

We have already been making progress in a number of these areas, 
with projects for dynamic text playback, for nuanced browsing of 
XML collections and files—the Mandala browser (Cheypesh et al. 
2006)—and for making data mining tools accessible to humanities 
scholars (Ruecker et al., 2006). In addition, members of our team 
have been working on online tools to support editors and readers of 
scholarly editions (e.g., Best, Galey, Werstine), and we are working 
with a wide range of researchers who are actively editing such editions 
(e.g., Flanders, Schreibman, Siemens).

Interface work often involves technical software and hardware 
development that are not research contributions, but that are 
needed to answer new research questions. Our methods will help 
us to obtain a useful academic result without engaging in extensive 
development activities. We recognize that the research life cycle moves 
from theory and sketches to interactive prototypes to development 
projects. By coupling the design research strategy of iterative 
constructive diagnostic research (Sless 1997) with approaches based 
on the affordance strength vector model (Ruecker 2006), we hope to 
maximize exploration of novel research questions at the early stages 
of the life cycle, while avoiding getting drawn into expensive, time-
consuming development tasks.

Preservation

Digital texts offer opportunities for storage, distribution, access, 
analysis, and forms of interaction and use that are not possible with 
print texts. However, the same features of malleability and replicability 
that make digital text so versatile also increase its vulnerability. Unlike 
printed books, which are self-sufficient textual objects, digital texts are 
machine- and software-dependent, which means that our ability to use 
them is subject to transient and unstable technologies (Beagrie and 
Jones 2002). Digital texts are more easily altered than print texts, so it 
is more difficult to ensure their integrity and authenticity (Lavoie and 
Gartner 2005). The vulnerability of digital texts, and the implications 
for long-term use of textual artifacts, are widely recognized in the 
library and archive communities. International initiatives in North 
America and elsewhere exist to study and develop guidelines for digital 
preservation (Giaretta 2006; Waters and Garret 1996). Examples of 
such initiatives are PLANETS, CASPAR and the Digital Curation 
Centre. Their goal is not only to preserve the texts themselves, but 
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“to preserve the information integrity; that is, to define and preserve 
those features of an information object that distinguish it as a whole 
and singular work” (Waters and Garret 1996).

The main consideration in trying to preserve the texts themselves, 
and to ensure that they are available to future generations, is 
technological obsolescence. A complex layer of technologies mediates 
between digital texts and users. These technologies—storage devices, 
data formats, interaction and viewing applications—have a limited life 
expectancy (Lavoie and Gartner 2005). Digital storage media break 
down surprisingly quickly; versions and types of applications and 
systems change rapidly due to technological advances (Beagrie and 
Jones 2002; Lazinger 2001). Some approaches to this problem have 
been developed, and they need to be considered in any preservation 
strategy.

To combat instability, stored data need to be regularly backed 
up and may be periodically “refreshed,” that is, copied onto fresh 
storage media. Large data archives should be stored on multiple sites 
and in more than one format (Linden, Martin, Masters, and Parker 
2005). To combat obsolescence, both emulation and migration can 
be used (Hedstrom, Lee, Olson, and Lampe 2006). Emulation is the 
use of current technology to mimic older systems needed to access 
legacy data (Granger 2000). Migration is the practice of periodically 
moving data onto new systems to keep up with current technology. 
Both practices can be effective; however, it is essential that they be 
well-documented and use clear standards and methods, because both 
have the potential to change the digital artifacts, either through data 
corruption or changes in the structures or capabilities of the systems.

This susceptibility to change is a serious challenge for digital 
preservation initiatives, as it is difficult to ensure that texts are 
actually what they claim to be, and that they have not been altered 
in any way. Even if interactivity and changes in texts are desirable in 
current and future use scenarios, it is important to be able to preserve 
earlier versions of texts, and understand how changes are made over 
time. The principal approach to this problem has been to develop 
models and standards for the archiving and description of digital 
texts. The Open Archival Information System (OAIS) reference 
model is an ISO standard (2002) that describes the environment, 
functional components, and information objects of systems designed 
to preserve digital materials. The key concept in this model is that 
objects are information packages, which include both the content and 
the associated representation information needed to make the object 
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understandable (Caplan 2006). Although not explicit in the model, 
this type of framework can be used to design “trusted repositories” 
that preserve the integrity of digital texts. Implicit in OAIS and other 
related standards (such as RM standard ISO 15489) is the need for 
preservation metadata, “information about the technical environment 
in which records are created and exist” (Duff 2003). Preservation 
metadata serve as documentation for digital texts and may cover a 
number of areas:

• Provenance—custodial history and changes in ownership over 
time;

• Authenticity—information to show that a text is what it claims 
to be and has not been altered (fixity);

• Preservation—any action taken to preserve the text, and possible 
impacts on its functionality or appearance;

• Technical—any hardware or software requirements needed to 
render and/or use the text; and

• Rights—recorded intellectual property rights. (Lavoie and 
Gartner 2005)

Nested within the broad OAIS model are more specific frameworks 
for preservation metadata. The Metadata Encoding and Transmission 
Standard (METS) provides a coding and structure standard for 
metadata elements, useful in shaping OAIS information packages. 
METS is an empty container that can include structural metadata for 
complex objects. It is also a wrapper for administrative, descriptive, 
and structural metadata, and it defines a metadata exchange syntax 
(Day 2005; Duff 2003). A set of core metadata elements that can be 
used in the METS framework is defined by the PREMIS DATA 
Dictionary (2005), which also provides guidelines for the development 
of preservation metadata schemas.

However, no preservation metadata schema can be developed 
in the abstract. One of the major conceptual challenges associated 
with digital preservation is to determine what needs to be preserved, 
given that digital texts can be defined at different levels—as data 
bits, text, structure, format, intellectual meaning, interpretations and 
so on (Caplan 2006). Furthermore, the decision as to what features 
determine the integrity of a text is not based on universal standards, 
but is dependent upon current and future user and task contexts 
(Ross 2002). For example, some digital texts are fluid by nature, 
and so a fixed ordering of the parts may not be necessary to preserve 
their integrity (Steemson 2002). Thus it is important that digital 
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preservation issues be considered at the outset of any project involving 
digital texts, so that the creators of the texts and the infrastructure 
may participate in determining the key elements for preservation. 
These decisions should be developed in the framework of a data 
model capable of accommodating diverse types of primary sources 
and preservation metadata. The data model should be based on an 
understanding of user roles, tasks, and use contexts. The technology 
infrastructure should be capable of protecting the integrity of digital 
texts and supporting the concept of self-documenting objects by 
providing a mechanism for both automatic and manual creation of 
metadata.

Digital preservation issues should be considered from the outset of 
the HCI-Book project in order to develop conceptual and physical 
models of the e-book and e-book repositories that are consistent with 
developing standards in archival information systems and preservation 
metadata. In particular, we need to take a broad perspective on 
identifying the features of an e-book that are essential to its integrity, 
and begin to think about an infrastructure capable of documenting 
and preserving those features. This should be done in coordination 
with current initiatives, such as the PLANETS project, which are 
focusing on these questions.

Encoding/Algorithm Issues

A history of writing is also a history of textual encoding. Every 
writing technology—from shapes traced into clay tablets to HTML 
tags used on web pages—conforms to established rules (that may 
be more or less explicit), without which recorded language would 
be incomprehensible. Humanists, as students of the history of 
human communication, have always been at the forefront of 
developing systems for describing textual artifacts and establishing 
common practices for their study. As such, it is not surprising that 
humanists have played such a prominent role in the development and 
standardization of digital encoding practices, from early uses of punch 
cards for encoding (shortly after World War II) to the more recent 
development of markup languages such as SGML and XML. One 
of the most sustained efforts has been the Text Encoding Initiative 
(TEI), which has been striving since 1987 to establish flexible standards 
for digitally encoding information about an infinitely large range of 
textual objects. The diversity of extant texts explains why the TEI’s 
efforts are ongoing and as needed and relevant today as ever.
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Digital humanists working on text encoding are confronted with 
two specific sets of challenges:

1. how to digitize texts—that is, how to transcribe information 
about print, manuscript, and other texts into a digital format 
(with all of the risks inherent to any form of transcription); 
and

2. how to encode information in ways that are useful to both the 
human reader and the computer.

The first set of challenges, regarding strategies of digitization, requires 
researchers to make (often difficult) decisions about what types of 
information to preserve when passing from print (or manuscript, 
stone, etc.) to a digital format. Manuscripts and printed texts have a 
conceptually limitless amount of information associated with them—
the recorded linguistic signs, the physical traits of the object (size, 
materials used, preservation level), and metatextual information (date 
of creation, publisher, sales). Digitization imposes compromise and 
sacrifice: it is not a question of whether information is lost, but of how 
much. Few attempts have been made to produce electronic editions 
that encode a wide spectrum of information about print objects. The 
HCI-Book project will be able to contribute substantially to efforts to 
standardize encoding practices of textual objects as multidimensional 
and multimedia objects, and not just as sequences of linguistic signs. 
Moreover, we anticipate that the ability to encode a wider array of 
features found in textual objects will create new opportunities for 
representing and studying them.

The question of designing encoding schemes that may useful 
to both humans and computers has been raised throughout the 
development of digital encoding formats and markup languages. 
Since most markup is performed manually (graphical editors are more 
useful for markup languages with relatively small vocabularies, such 
as HTML), there has no doubt been a historical tendency to favor 
human readability of markup over computability. In recent years, 
however, that trend has somewhat reversed. For instance, eXtensible 
Markup Language (XML) is in many ways an attempt to create an 
encoding scheme even more constrained than SGML (Standard 
Generalized Markup Language). XML saves processing, analysis, and 
rendering tools from having to anticipate and deal with a wide array 
of variations and exceptions. Moreover, a new generation of analysis 
tools designed and developed by the digital humanities community is 
prompting a rethinking of how text encoding can be better adapted 
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to the demands of algorithmic processing. (Examples of such next-
generation tools may be found on the TAPoR website.)

The HCI-Book project will be well-positioned to contribute to 
the collaborative process of adapting existing text encoding practices 
for a range of purposes that relate to creating rich electronic reading 
environments. These environments must be able to represent 
information relevant to traditional textual critics (interested in the 
material characteristics of textual artifacts), and to provide a variety 
of integrated analytic tools that can exploit the underlying encoding 
and facilitate interpretation.

Textual Analysis Tools

Several studies have indicated that people generally prefer reading 
materials in print rather than on a screen (for reasons of comfort, 
portability, and cost, among others). Advances in display technologies 
have narrowed the gap since earlier days of flickering CRT monitors. 
Still, it remains that computer screens generally provide content at a 
much lower resolution than print. While ongoing efforts by several 
companies to produce electronic paper are promising, one does not 
have to wait to experience several of the benefits of working with 
electronic texts rather than print texts. Electronic texts can be readily 
indexed, searched, browsed dynamically, reconfigured and analyzed. 
Those are some of the benefits that the HCI-Book project will strive to 
fully exploit in the design and development of electronic text interfaces.

Despite some preliminary research on user perceptions of text 
analysis tools, much work remains to be done in studying the practices 
of readers of electronic texts, particularly of humanities scholars. The 
design and conception of analytic tools for electronic editions can 
be approached from two directions: 1) the needs and expectations of 
users (based in large part on current models), and 2) the innovation of 
new forms of analytic tools (which would be difficult for most users 
to imagine, because they would represent an entirely new paradigm 
of interacting with texts).

There are several ways in which analytic tools can be associated 
with texts:

• as visual cues embedded in the text itself (typographic indications; 
for example, color-coding of documents in HyperPo);

• as links or buttons in a text’s margins that spawn results (text 
pushing; for example, “Reading Tools” in Open Journal System); 
and
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• through a tool’s ability to access a given text (text pulling; for 
example, TaporWare Tools).

It should be emphasized that the HCI-Book project is chiefly 
concerned with conducting research on how to integrate analytic 
tools and texts, and with determining which tools in particular are 
most appropriate for users of electronic texts. The focus will be on 
developing prototypes that could subsequently be expanded and/or 
commercialized in a different context.

 We begin in this work with the assumption that text analysis tools 
are, in effect, an interface to the book—an unusual type of interface. 
Some of the questions we want to answer in this vein are:

1. How do people use text analysis tools in reading or studying a 
book? What informal ways of analyzing a text have emerged, 
whether in popular culture or the scholarly community?

2. What are the expected and broadly understood text analysis 
functions? What types of tools do most scholars understand, 
and how do these functions appear in reading environments? 
For example, we can hypothesize that most scholars understand 
searching and KWIC (keyword in context) displays; what other 
analytic functions do scholars understand?

3. What could the analytical interface to the book be? What 
new types of analytical interfaces are emerging? In particular 
we want to look at visual interfaces to the text and emerging 
paradigms.

To pursue these questions we imagine the following activities:

1. A visual survey of text analysis tools and their interfaces. The 
survey’s result would be a visual thesaurus and a topology of 
interactive analytical interface elements.

2. A survey to find out what sorts of text analysis needs currently 
exist in the scholarly community. This would be a online 
survey, possibly followed up by phone interviews. It will try 
to tease out emerging needs and functions, which should also 
draw out emerging reading methods independent from tools 
that can be computer supported.

3. Prototyping of new analytical interfaces. Working within an 
interdisciplinary context that includes computational linguists, 
interface designers, and text analysis tool developers, the project 
could develop imagined interfaces that respond to activities 1 
and 2.
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Reading Tools and Contexts

Our aim is to build and test reading tools that are designed to 
support and extend readers’ use of databases and texts. These tools 
would do so by facilitating specialized analytical approaches to the 
resources, and by connecting those resources to related materials 
both within and outside of academic circles. The reading tools 
would be used to facilitate the link between the text or document at 
hand and its related materials, with some examples being primary 
sources, historical contexts, related scholarly literature, glossaries, and 
educational materials. The tools would use the documents’ metadata 
to automatically bring precision and focus to the search of related 
materials, some of which may be restricted to members of research 
libraries, others open for public use.

The addition of tools to a new reading environment for electronic 
texts, with the option for readers to use or remove these tools, is an 
aspect of such an environment’s design. New reading environments 
will need to incorporate educative functions for less experienced 
readers (e.g., students, interested public) in the specific domains of 
the resources developed. These environments must offer opportunities 
for readers to engage with texts through the tools, and to connect the 
individual texts to larger realms of learning. They must also provide 
a way for readers to contribute back to the texts and to their fellow 
readers through a process of participatory critical engagement, with 
readers controlling what they encounter and configuring the nature 
of their reading environment, always with the possibility of going 
farther than expected.

Socially Prominent Electronic Media and Platforms

The web browser continues to be one of the most significant socially 
prominent platforms for electronic text, reflecting and guiding 
assumptions about texts and reading. With the rise of the World 
Wide Web, text-based browsers such as Lynx, Mosaic, and early 
versions of Netscape became the most common venues for everyday 
users to experience hypertext (contrary to some predictions that 
hypertext fiction or digital library interfaces would gain primacy). As 
browsers began to support a range of media types beyond linked text 
alone, authors of web pages could integrate images, sounds, movies, 
and animations into electronic texts without the need for advanced 
coding. As Netscape Communicator and Microsoft Internet Explorer 
became the dominant browsers of the late 1990s, their support of 
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scripting languages meant that designers had access to an electronic 
text publishing system, combined with a multimedia interface, 
combined with a reasonably advanced programming environment, 
all contained within software distributed over the web for free. 
Most browsers supported Javacript and Java; in addition, Internet 
Explorer supported scripts in the proprietary language Visual Basic. 
Although the prototype-based language Javascript is sometimes seen 
as a limited language compared to the class-based language Java, both 
are now used to deliver application-level software via web browsers. 
For example, the Ajax architecture uses Javascript to integrate several 
web technologies in web applications that use the browser as their 
main venue—quite different from the simple text delivery for which 
browsers were originally conceived (see Garrett).

Of particular consequence to computing humanists is the browser’s 
handling of interface and functionality, normally viewed as separate 
components elsewhere. The interface and the underlying functionality 
that manipulates the data may be closely integrated in a browser-based 
application, written in the same language (Javascript) and located 
in the same files. Browser-based tools for software building such as 
Ajax are not the first to offer this integration, but Kirschenbaum 
suggests why this kind of integration is important: with much 
existing technology, “from a developer’s perspective, the interface 
is often not only conceptually distinct, but also computationally 
distinct. … [I]t wasn’t until the comparatively recent advent of 
languages like Visual Basic that it even became practical to program 
both a user interface and an application’s underlying functionality 
with the same code” (2004b, 524-25, emphasis in original). For this 
latter point Kirschenbaum draws upon Carroll, who notes that in 
past research on user interface software and tools “an early objective 
was the separation of the user interface and application functionality 
into distinct layers. This approach modularized the user interface 
in user interface management systems […]. However, layering 
entrained limitations on the granularity of user interface interactions” 
(Carroll 2002, xxxii). We can place Ajax within the recent general 
developments that Carroll describes: “Current approaches favor 
developing user interfaces and functionality in the same language, 
either in new languages invented for this purpose, like Visual Basic, 
or through extensions to standard languages for implementing 
functionality, such as libraries and toolkits for C++ or Java” (Carroll 
2002, xxxii). Perhaps the most important term here is “granularity,” 
which implies a level of complexity in text-reader interactions that 
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approaches literary scholarship’s treatment of form and content. Such 
developments merit the attention of computing humanists as well 
as web developers.

Browsers are also significant to humanities computing because 
of their implementation of the OHCO model of textual structure 
(that is, text as an ordered hierarchy of content objects). The OHCO 
thesis and the debate surrounding it are usually associated with text 
encoding (see DeRose et al. 1990; Renear 1997; Schreibman 2002; 
and Buzzetti and McGann), but the standard Document Object 
Model (DOM) of web browsers also assumes an underlying tree 
structure in all texts, where logical nodes cannot overlap. The DOM, 
as implemented in Explorer, Firefox, Safari, and most other recent 
browsers, is a programming interface to documents assumed to be 
pure logical structures, and thus provides many web technologies 
(such as Javascript and XML) with a shared system for manipulating 
parts of a document. Without the DOM, browser-based web 
applications would be impossible to implement.

The DOM is a noteworthy aspect of browser development because 
of the trade-off it represents to computing humanists: its manipulable 
logical structure for text allows designers to further integrate 
functionality with interface in a manner that Kirschenbaum suggests is 
consonant with humanistic ideas of integrated form and content. Yet 
the DOM can only provide this structure by embodying a model of 
text that is far from epistemologically neutral, as the OHCO debate 
has shown. While most of the discussion of the OHCO thesis has 
focused on text markup, a surprisingly small amount of attention has 
been given to the ways in which the OHCO model stands behind 
every single web page—including some of the very web pages that 
refute the OHCO thesis (see Buzzetti and McGann, and the online 
version of McGann’s “Rethinking Textuality”: <http://jefferson.
village.virginia.edu/%7Ejjm2f/old/jj2000aweb.html>). Web browsers 
neither validate nor disprove the OHCO thesis and the positivistic 
view of textuality it represents; browsers do, however, suggest that 
questions of fundamental importance to computing humanists are 
woven into even the most ubiquitous of software applications.

Various plug-ins have made the browser more reader-friendly, 
notably Adobe’s Acrobat plug-ins for reading PDF (Portable 
Document Format) files that offer the look and feel of the printed 
page in addition to various modes of navigation, powerful search 
possibilities, highlighting and commenting capabilities. Acrobat 
has been integrated with a plug-in from Macromedia that gives a 
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sophisticated rendition on screen of the turning of the page, making 
the reading of the digital text closer to the actual experience of reading 
a book. For an example, see <http://www.lemonde.fr/> and click on 
the link under “Journal électronique.” A similar development is the 
extension system of tools for Mozilla-based browsers such as Firefox. 
(See the Mozilla Developer Center portal for extensions: <http://
developer.mozilla.org/en/docs/Extensions>). Pertinent development 
proceeds apace in these areas at terrific speed.

However, we would like to implement new metaphors in order to 
give users more control on their reading activity. One conspicuous 
issue that has not yet been addressed in scholarly work is “continuous 
reading,” briefly described above, which is exemplified by the novel 
whose reading may continue over many days or even months. Some 
other metaphor-based tools that would be useful to develop in the 
HCI-Book project are:

• a library metaphor, as a complement to the desktop metaphor 
for organizing reading activities and maintaining visible the 
documents that are being read or that the user plans to read soon. 
At least two types of bookmarks should be available; various 
intuitive marks should make it easy to spot the most frequently 
used;

• a visual tool, which should reveal the importance of a document, 
how much has been read and how much is left to be read; and,

• a series of icons indicating possible ways in which the text might 
be reformatted, depending on the type of text and the goals of the 
reader. In the printed world, there is a variety of formats, each of 
which accommodates the nature of its contents; a newspaper is 
not formatted like a book, and a scholarly book is not formatted 
like a novel.

• Similar metaphors, and others, have been adopted successfully 
in projects such as the British Library’s Turning the Pages project 
and beyond.

Reading Culture

Early discussions of new media from the perspective of literary theory 
devote much time to a consideration of how reader and writer roles 
are modified in the fragmentary, multilinear writing spaces of the 
digital medium. Such discussions frequently propose that engaging 
with networked texts requires more active participation by the reader. 
Some of these same discussions conclude that technology is destined 
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to improve the experience of literary reading. For example, noting 
the roots of electronic literature in computerized text adventure 
games (also called interactive fiction or IF), Bolter highlights the 
game-like quality of textual spaces where reader–players fashion their 
own paths through documents (2001, 126 ff). Bolter also argues that 
electronic texts are like scripts or musical scores that readers must 
enact, or perform (173). Douglas, following a similar line of thought, 
calls on the metaphor of dance to describe electronic fiction: “a work 
of hypertext fiction can act as a blueprint for a series of potential 
interactions … a dance choreographed by an absent author” (2000, 
23).

Of course, according to certain schools of thought, readers have 
always been active “players” because they necessarily reconstruct texts 
within their own worldviews. They do this by reading themselves into 
narratives, drawing inferences in order to fill in temporal, spatial or 
causal gaps, and so on (Rosenblatt 1938/1968; Iser 1978). And yet, 
clearly hypermedia extends such processes in important ways. Readers 
of IF, for example, must do more than reconstruct a narrative that 
exists in a predetermined order; they must engage in an activity of 
construction and reconstruction, both determining sequence and 
filling perceived gaps in meaning. The result, according to Landow, is 
“an active, even intrusive reader” who feels a sense of agency because 
hypertext has infringed “upon the power of the writer, removing some 
of it and granting that portion to the reader” (1997, 90). This scenario 
leads Landow (1994, 14) and others (e.g., Rosenberg 1994) to coin a 
new term for the act of engaging with electronic texts: “wreading.”

This neologism of course recalls earlier metaphors promoting 
the idea of reading as an act of writing. Barthes’ notion of lisible 
and scriptable texts tends in this direction (Barthes 1974), as does 
the Derridean doctrine of écriture (Derrida 1976). But although 
Derrida sees the notion of reading as a form of writing and rewriting 
(as in, for example, “Plato’s Pharmacy”), he also cautions that such 
assertions are wanting in and of themselves, for it is important to 
take the discussion a step further and to consider exactly what kind 
of “writing” reading is (Derrida 1981).

In spite of such calls for more careful attendance to the nature of 
reading–writing relations, the subject has been largely overlooked 
by hypermedia theorists, who often promote metaphors suggesting 
the conflation of the two processes, but who fail to examine whether 
or how those metaphors play out in practice. Questions regarding 
the interdependencies of reading and writing, what sort of cognitive 

Cahiers-Papers 49-1 - First proof.indd   71Cahiers-Papers 49-1 - First proof.indd   71 2011-10-13   09:39:242011-10-13   09:39:24



Papers of the Bibliographical Society of Canada 49/172

processes each demands, and how the two might effectively be 
combined to promote learning have long been a subject of study 
among literacy researchers. Fitzgerald and Shanahan (2000) provide a 
useful overview of such research, detailing the traditional separation of 
reading and writing in North American school curricula, movements 
toward a more integrated literacy curriculum, and approaches to 
the reading–writing relationship from various perspectives. They 
focus particularly on research examining shared knowledge and 
cognitive processes between reading and writing. The results of this 
research are anything but definitive. Studies dating back 75 years 
in which students’ reading and writing abilities are compared have 
demonstrated only moderate correlations between the two processes; 
contrary to popular wisdom, good readers are not always good 
writers, and vice versa (Stotsky 1983). Fitzgerald and Shanahan (2000) 
also point to studies of various groups, including individuals with 
brain injuries, which reinforce the separability of the two processes. 
Particularly interesting in this regard are documented instances of 
individuals who suffer partial aphasia following strokes or other brain 
injuries. Such individuals may be able to be able to write, but not to 
read their own writing, or to speak, but not to understand speech, 
and so on. Neuroscience delineates a range of highly specific language 
disorders (aphasias), each of which is tied to injuries to or lesions in 
distinct areas of the brain (Ganong 2003).

What is clear in all of this is that reading and writing, while related, 
are cognitively and experientially separate. Metaphors conflating 
the two fail to consider the complexities of both processes, the 
phenomenological and cognitive differences between the two, whether 
one or the other process might be better for facilitating acquisition of 
particular forms of knowledge, how the two may support each other 
in knowledge acquisition, and so on. Computer-based environments 
for reading and writing offer an interesting venue in which to consider 
anew the question of reading–writing relations.

According to Thérien (1985), there are at least five distinct processes 
active every time we read a text:

• neuro-physiological (eye movements, the brain’s functions, etc.);
• cognitive (the basic cognitive functions as studied by cognitive 

science);
• argumentative/narrative (the act of following a complex sign 

such as a discourse, a narrative, etc);
• affective (emotional response); and
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• symbolic (interpretation of the text within the context of our 
own body of knowledge and establishment of relations between 
the text being read and other texts).

These five processes can be said to define three tasks: manipulation 
(the material dimension of the reading process), comprehension, and 
interpretation. In other words, to read a text is to be able to progress 
through it, which implies both manual and neuro-physiological 
aspects. In a post-typographic era, we must consider how each of 
these tasks changes and how the interrelations between them change 
as well. What does it mean to manipulate an e-book? What new 
strategies must be developed when the basic element of reading, 
the page, is not present? Can manipulation be transposed from one 
context (book culture) to another (screen culture or e-book culture) 
without any problems?

The second task, comprehension, implies the semiotic dimension 
of the reading process. To read a text is to understand what is written, 
which implies linguistic, cognitive, and affective aspects. E-books and 
hypermedia help produce new forms of texts, requiring new strategies 
of comprehension.

The third task, interpretation, refers to the symbolic dimension 
of the reading process. To read is to establish a relation between the 
text being read and other texts that explain, illustrate, complete, or 
expand what is being read. If interpretation is the minimal relation 
established between two texts by a reader, the second text facilitating 
understanding of the first, then a networked reading environment 
would presumably help bring about interpretation. And yet, this is 
not the case, as several early studies of readers working in hypertext 
environments demonstrate (e.g., Kim and Hirtle 1995; Foss 1989; 
Rouet and Levonen 1996). The problem here may be one of over-
interpretation. When a reader makes connections that are not based 
on a complete or complex knowledge of the text being read, that 
connection may confound rather than facilitate interpretation. If 
the text is not “read”—if it has not been the object of an act of 
appropriation—then its interpretation may quite easily be “uote 
non fondé.” That is, superficial, divergent instead of convergent 
(Eco 1992).

The three tasks involved in reading (interpretation, comprehension, 
and manipulation) are logically implied; interpretation logically 
implies comprehension, which logically implies manipulation. This 
recalls C. S. Peirce’s notion of precision: to have a 3, you need a 2, 
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and to have a 2, you need a 1. 1 can stand by itself, but 2 needs a 1 
in order to exist, and so on. This is to say that that we cannot have 
complex forms of interpretation if we do not have adequate forms 
of comprehension, which themselves require satisfactory forms of 
manipulation.

What is at stake now, with e-books, is the mastery of basic forms 
of manipulation. We still do not know how to read, manipulate, 
and work with e-books. To establish a reading culture of e-books, 
we must find ways to help establish robust forms of manipulation, 
which is the first step in facilitating strategies of comprehension and 
enabling interpretations to be put in motion.

 

6. Afterword: Consultation, Consensus, and the Needs of
Interdisciplinary Research

Interdisciplinary and multidisciplinary approaches are key to this 
research—textual studies and bibliography, design and interface 
design, user and reader studies, and information management 
and computer science, at the very least—because of the complex 
and sophisticated nature of the questions being asked, which are 
themselves beyond the capability of any one individual or even 
one discipline to answer. This interdisciplinarity stands in contrast 
to traditional research contributions within scholarly fields where 
academics tend to make solo efforts with little direct collaboration 
with others—a model often reinforced through the conventional 
structure of doctoral studies and of hiring and promotion decisions 
(Hara et al. 2003; Newell and Swan 2000). At the same time, however, 
funding agencies are providing incentive for collaboration between 
researchers in universities and other research institutions as well as 
members of the community through their funding programs (SSHRC 
2004; Newell and Swan 2000). As a discipline, digital humanists 
are capitalizing on these trends, undertaking collaborative research 
projects that require a variety of skills, both technical in nature 
and content/discipline specific. These collaborations draw upon 
individuals who are based at single institutions as well as with others 
who are located at institutions across the country and internationally. 
Interdisciplinary collaborative research projects of this kind offer clear 
benefits; however, the very nature of collaboration presents challenges 
which must be managed carefully if the success of such a project is to 
be ensured. A successful research team must develop mechanisms to 
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maximize those factors that contribute to success while minimizing 
the potentially negative impact of the associated challenges (Amabile 
et al. 2001; Cuneo 2003). Examination of the experience of the HCI-
Book team—now, in 2010, the INKE team—provides insight into 
the nature of interdisciplinary research and suggests potential “best 
practices” for other teams to consider.

Consultation Process

This particular research team has been in development for 
approximately six years. The first meeting brought together several 
individuals who had previously worked together and had similar 
research interests, though from a variety of academic disciplines, to 
explore potential areas of collaboration. From this initial discussion, 
others with similar research interests were drawn in. In the second 
year, we met again to discuss potential research questions and 
potential team members. Over the next year, we continued online 
discussions and met for another weekend to further the conversation 
of proposed research directions. These efforts were supported by a 
week-long symposium held the following summer, which resulted 
in a more refined research question and set of methodologies, and 
more fixed team membership. Later that fall, the research question, 
methodologies, and team membership were finalized along with 
rules for interaction and collaboration, which were articulated in 
an application for the first stage of the granting program. In the 
fourth year of the collaboration, we were then invited to write a 
complete grant application. We were ultimately successful on our 
second attempt to the granting program, nearly six years after the 
first conversations had occurred. The final research team has 35 active 
researchers across four countries, several universities and institutions, 
and almost 90 academic disciplines and sub-disciplines, with a budget 
of approximately $13 million in monetary and in-kind contributions. 
The represented fields range from philosophy and cultural studies to 
visual communication design and robotics.

Challenges

As we developed our collaboration, we had to negotiate several key 
challenges stemming from the disciplinary differences within the 
team.

Disciplines play a very important organizing role within the 
academy. First, disciplines provide guidance to scholars within a 
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particular field on the nature of appropriate research questions, 
methodologies, research output, quality standards, funding levels, and 
career progression. These factors tend to be unique to each discipline 
(Bruhn 2000; Cech and Rubin 2004; Russell 1985). In many respects, 
this disciplinary insularity creates a common understanding of the 
“world” which allows members within the discipline to communicate 
easily and quickly in short-hand. However, as discussed above, some 
research questions require collaboration among a variety of disciplines, 
and this creates a potential for conflict and miscommunication. As 
the number of disciplines within a research project increases, the 
greater this potential becomes. Key issues that create conflict include, 
but are not limited to, the definition of research problems, the level 
of interdependence among team members, the determination of 
appropriate methodologies, the authorship attribution, the selection 
of appropriate publication and dissemination venues, and the 
development of effective work and communication patterns among 
the collaborators.

Ultimately, to collaborate effectively, researchers from different 
disciplines must find common ground in areas of theory, language, 
value system, methodology, and research style (Northcraft and Neale 
1993; Bagshaw, Lepp and Zorn 2007; Bruhn 1995). In some cases, the 
research team may even need to develop a new working vocabulary 
specific to the interdisciplinary/multi-disciplinary project (Bracken 
and Oughton 2006; Lutz and Neis 2008). Even a common term 
such as “model” may be understood very differently in different 
disciplines (Derry, DuRussel and O’Donnell 1998). As a result, team 
members must exhibit flexibility, an eagerness to communicate, and 
a preparation for compromise (Bracken and Oughton 2006; Bruhn 
1995). In early papers on their collaboration, Liu and Smith (2007) 
suggest that the analogy of ambassador may be appropriate in this 
context. An effective ambassador must be willing to bridge cultures 
and understand differences while finding the similarities upon which 
relationships can be built.

The attribution of academic credit and authorship is a particularly 
important issue facing multidisciplinary teams, particularly given 
the different conventions among disciplines (Kraut, Galegher and 
Egido 1987-1988; Choi and Pak 2007). For example, publications in 
the sciences tend to list all contributors to a project—not merely the 
authors—while in the humanities, credit is generally granted to the 
first author, who is the individual deemed to have done the most 
work (Kraut, Galegher and Egido 1987-1988; Fanderclai 2004). If 
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teams do not discuss and resolve this issue of attribution in advance, 
they often face conflict (Bagshaw, Lepp and Zorn 2007).

Our research team dealt with the challenges associated with 
disciplinary differences in the following ways before they became 
potentially damaging conflicts (Bagshaw, Lepp and Zorn 2007; 
McGinn et al. 2005). First, through the almost six years of discussion 
that took place before our successful grant application, we met 
face-to-face and through online mechanisms such as e-mail, project 
planning spaces, and Skype. Through these conversations, we 
found that while team members used the same words, they often 
defined the terminology in very different ways. The terms “book,” 
“text,” “reading,” “authority,” and “prototype” presented particular 
difficulties, requiring us to create a working vocabulary which allowed 
effective communication (Siemens 2009). Through this process, we 
were exposed to different perspectives and forced to work through 
our differences to find common ground and commitment to the 
collaboration as a whole (Siemens and INKE Research Group 
2009). It is important to note that many of these face-to-face 
meetings combined formal discussions with informal ones over 
meals, which allowed us to get to know each other on a personal as 
well as professional level. The trust that is developed through these 
interactions can sustain a team through the usual stresses and strains 
of collaboration (Siemens 2008; Kraut and Galegher 1990). For 
any research project, but particularly for one of this magnitude in 
terms of budget, membership, and research scale, the development 
of the collaboration cannot be rushed if it can hope to be successful 
(Bagshaw, Lepp and Zorn 2007; Massey et al. 2001).

Second, given the variety of disciplines represented within our 
group and the resulting potential for conflict, our research team 
articulated an authorship strategy fairly early in the collaboration. Our 
negotiated convention of authorship comprises an acknowledgement 
of two or three key individuals as named authors along with the 
attribution “INKE Research Group,” which clearly signals the nature 
of this particular working relationship. Any published work and data 
represents the collaboration of the whole team, past and present, not 
the work of any sole researcher.

Finally, beyond our discussions of research questions, objectives, 
and approaches during and after our grant application development, we 
also formally articulated roles, expectations, and task interdependence 
through a project charter (for the grant application stage) and 
administrative governance documents (for the grant working stage). 
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The charter was supplemented by a Gantt chart which outlined 
key tasks, timing, and research area responsibility. Further, the 
collaboration was portrayed as a figure eight diagram, which showed 
the integrative flow of research across our four research areas and 
the involvement of partners and stakeholders in the project. These 
documents reduced any potential for future conflict, and also provided 
an opportunity for us to “get to know each other and to build trust” 
(McGinn et al. 2005, 564). Other digital humanities and digital 
libraries teams have also found formal documentation to be necessary 
for effective team research. As one participant in an earlier study on 
collaboration in these communities stated, “formal documents sound 
cheesy, but in a multi-ethnic, multi-lingual, multi-generational, multi-
talented work group (as every work group is) they are essential for 
setting a baseline understanding of what the project is and who is 
supposed to do what” (Siemens et al. 2009).

While our research team is still in the early phases of its 7-year 
research project, it has been a team in fact for almost 6 years. Through 
this time, we have been building the necessary relationships and 
processes that we will need to navigate the challenges associated with 
multidisciplinary research collaborations.
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SOMMAIRE

Cet article fait la synthèse d’un exercice de consultation auquel a 
procédé entre 2006 et 2008 une équipe de chercheurs de HCI-Book 
(Human-Computer Interaction/Interface with the Book Interaction 
homme-machine/Interface avec le livre), mise sur pied grâce à un 
octroi monétaire accordé par le Conseil de recherches en sciences 
humaines (CRSH) en vue de souligner le rôle et l’importance des 
livres numériques et analogiques dans l’attribution des subventions 
de recherche dans les Humanités. Ce groupe a cherché à connaître 
(1) ce que nous savons réellement au sujet de ces nouveaux textes 
qui remplacent l’imprimé et qui représentent à nos yeux les 
connaissances et l’expérience du passé de même que ceux qui nous 
sont livrés sous forme de documents numériques directs; (2) comment 
nous interagissons avec ces objets du savoir et l’information qu’ils 
contiennent; et (3) de quelle manière la rencontre du caractère 
médiatique dans ces supports numériques influence l’usage que nous 
en faisons permettant ainsi d’avoir une meilleure interaction avec ces 
nouveaux supports numériques. Par le biais de cette consultation, 
le groupe de travail a commencé à identifier les principaux points 
touchant la numérisation du document à contenu humaniste et d’en 
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prendre acte dans le but (1) de comprendre et décrire les principes 
de base de l’interaction humaniste avec les objets du savoir (tant 
numériques qu’analogiques), (2) d’élaborer des stratégies de base 
afin de créer un modèle d’objet du savoir humaniste, notamment 
les livres électroniques et ce, en fonction de cette vision commune 
et (3) d’énoncer des principes de base pertinents en vue d’évaluer et 
d’implanter les technologies en cours non sans explorer aussi celles 
à venir. Cette recherche a été rendue possible en 2009 grâce à un 
montant octroyé par le programme des Grands travaux de recherche 
concertée du CRSH dans le cadre d’un projet d’implantation des 
nouvelles connaissances qui a avalisé vigoureusement ces échanges 
de vue constructives suivant le plan établi.
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