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ABSTRACT
The publishing industry is involved in an effort of converting
school textbooks to electronic form, which often takes shape
of static PDF documents. We propose to re-conceptualize the
e-textbook as an aggregation of both professionally devel-
oped and user-contributed content, which is made available
on a wide range of digital artifacts.
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INTRODUCTION
In recent years academic publishers began to engage in exten-
sive digitalization of learning materials by converting school
textbooks into e-textbooks (sometimes with a few extra in-
teraction options) [11], mainly in PDF format as a logi-
cally ordered teaching and learning resource that matches the
course requirements as far as possible and provides a syn-
thesis of knowledge [4]. Both traditional textbooks and new
e-textbooks are designed for reading them from beginning to
end [3] by forming a coherent predefined whole for learn-
ers and teachers to follow. This does not leave much room
for learners to interact with the vast amounts of digital arti-
facts (which form an individual’s artifact ecology [9]), peo-
ple, and environments while building their knowledge. We
refer to this interaction as ubiquitous interaction, which builds
on the assumption that information is expected to be able to
move freely among the different digital artifacts people use
[5], making it accessible right there and right now [6], when
it is required to support a certain activity [8].

Research related to ubiquitous interactions and ecologies of
artifacts includes works by Jung et al. [9], Ryan et al. [13],
Bødker et al. [2], Forlizzi [7], as well as Oulasvirta and
Sumari [12].

UBIQUITOUS E-TEXTBOOK
As using many different devices becomes commonplace, so
do the expectations of being able to access necessary infor-
mation from any device, which is close to hand. The same

changes begin to permeate schools, where students are do-
ing more of their class work on laptops or tablets, while in
some cases schools are also experimenting with bring your
own device (BYOD) strategies. Although the issue of de-
signing support for configuring and dynamically reconfigur-
ing various technological resources depending on the needs
of an ongoing activity has received some attention in recent
HCI research, there are still many unresolved problems. For
example, existing design strategies, such as mobile first and
responsive design, do not fully satisfy the needs of ubiqui-
tous interaction design. Mobile first focuses on prioritizing
content to be shown to the user by initially creating mobile
interfaces and only then focusing on other devices, such as
laptops and desktops. Responsive design enables graceful
scaling of content, where a website’s layout is modified de-
pending on the size of the screen of the device used to view
that website. Both of these strategies focus mainly on the look
of the user interfaces and do not necessarily take into account
the different ways people interact with their devices (such as
smartphones being used for content consumption, laptops and
desktops for content creation) and do not facilitate different
types of interactions.

Purpose of Research
The purpose of this research is to produce outcomes that will
be distributed across 3 levels:

• Explanatory - an understanding of what ubiquitous interac-
tions are;

• Descriptive - an updated frame of reference to analyze
ubiquitous interactions based on an overview and compar-
ison of selected analytical tools;

• Predictive - a theoretically informed framework for design-
ing ubiquitous interactions.

Examples of analytical tools to be used in this research in-
clude the ecology of artifacts [9] and the Human-Artifact
Model [1], which is based on the Activity Theoretical HCI
[10].

Goals
The main goal of this project is to enhance learning expe-
riences through the use of new technological solutions. An
additional goal is to design and evaluate a proof-of-concept e-
textbook solution, created for the ubiquitous interaction con-
text. Further, the aim is to advance interaction design and
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evaluation approaches by addressing the challenges of de-
signing for ubiquitous interaction by understanding how hu-
mans interact with and through ecologies of artifacts when
pursuing their activities.

Research Questions
Our main research question is “How to design ubiquitous in-
teractions in the context of educational activities at schools?”
Additional questions are:

• How can the educational activity be described with the help
of the selected analytical tools?

• Is there something that needs to be modified in the selected
tools?

• Does the proposed proof-of-concept e-textbook solution
work in a real-world school context?

Activities
In order to achieve the goal of re-conceptualizing e-textbooks
as aggregations of both professionally developed and user-
contributed content accessible through one’s ecology of arti-
facts the following activities will be carried out:

• Discovery by pursuing an initial ethnographic study to un-
cover how learners, teachers and authors currently relate to
their artifact ecologies; what activities are pursued; what
actions take place and how they are operationalized, pri-
marily by looking into how learners exploit and manipulate
the available mediators to support their knowledge building
process. The initial ethnographic study will also map the
dynamics of the artifact configurations of learners, teach-
ers and content authors while exploring the challenges and
contradictions they face while using their artifact ecologies
for knowledge building.

• Design to address the initial ethnographic study issues as
well as to iterate the emerging e-textbook concept. This
approach is coupled with field tests conceived to iterate the
enabling digital artifacts by evaluating and exploring the
general concepts of the proposed artifacts.

• Development by giving form to the range of digital arti-
facts to be used by learners, teachers and content authors
facilitating the re-conceptualized e-textbook.

CONCLUSION
The continued adoption of various digital artifacts by users
and the ongoing effort of digitizing existing textbooks by pub-
lishers triggers a need for rethinking what an e-textbook is
and how it can be used in the classrooms of the future. Our
work should provide a better understanding of how ubiqui-
tous interactions are already taking place in schools and how
a new e-textbook could be designed to be accessible through
a wide range of devices and could function as an aggregation
of both professional and user-contributed content. This re-
search is aimed to further ubiquitous interaction design prac-
tices as well as propose a theoretical framework to support
those practices.
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